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Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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Notes. 


Electricity Supply for Greater London. 

WE have received a remarkable report on “ Public Control 
of Electricity Supply,” drawn up by a conference of local 
authorities owning electricity undertakings in Greater London. 
The main object of the report appears to be to extol the virtues 
of municipal enterprise and to draw attention to the great 
dangers, so far as the public is concerned, if private enterprise 
is allowed to have anything to do with electricity supply. 
Those who have borne the heat and burden_of the day, and 
without whose efforts the electricity supply industry would 
never have reached the successful stage which has now been 
attained, will be interested to see themselves described as 
“ private adventurers in electricity supply.” Surely it should 
be recognised that it is only these `“ private adventurers `` 
who are willing to take on the risks of a new industry. When 
it has been duly proved that money can be made by embarking 
in such a direction, then it is that municipal enterprise finds 
it desirable to describe private enterprise in terms suggesting 
defrauding the public, and it is then decided that municipa- 
lities should embark on similar ventures and, if possible, 
prevent the pioneers from reaping the rewards of their labours. 
At all events, in the opinion of the conference, ` legislators 
have very wisely imposed upon private adventurers in elec- 
tricity supply in the County of London the conditions of 
compulsory purchase which preserves the public from ex- 
ploitation. It is the object of the conference to guard those 
powers religiously.” It should surely be realised by now that 
these very powers have prevented a lowering of prices such 
as might have been attained, and have tended to diminish 
the proper expansion of electricity systems. Undue risks 
cannot be run when it is known that the undertaking may be 


than that of the companies. 


purchased at scrap value at a certain date. The conference 
will favour no compromise with private enterprise, which can 
only be made by “ huge expenditure of public money.” It seems 
to be forgotten that in the early years of an industry of this 
kind that capital cannot be expended to the best advantage. 
Experience must be purchased, and on the basis of this ex- 
perience, later capital expenditure can take place with the 
greatest advantage. From this point of view the capital 
expenditure by the municipalities in the London area should 
certainly have been incurred more economically than that of 
the companies, but that is no reason for the view that un- 
fruitful capital expenditure should be le’t out of account 
when an undertaking is forced to sell. 
l ~ 

Comparing the Incomparable. 

A REMARKABLE table is given showing the average price 
per unit sold in the case of municipalities on the one hand 
and companies on the other, and showing a progressively 
increasing difference in favour of public control. From these 
figures the conclusion is implied that if municipalities had 
controlled the company undertakings the price per unit sold 
would have been lower by this difference, but seeing that this 
is a somewhat improbable conclusion, would it not have been 


' better to have looked round for some other explanation ? 


A brief examination of the situation shows that the companies 
started to work in good residential areas, which was natural 


“enough. The local authorities in due time started work in 


the more industrial areas. Since those days the industrial 
load has: grown enormously more important than the resi- 
dential load, with the result that the niunicipalities have a 
better character of load from the point of view of low cost 
In other words it- would be an 
extraordinary thing if the municipalities Were not able to 
supply at a lower price per unit than the companies, It 1s 
also suggested that the Board of Trade Committee would 
scrap all the plant in the municipal stations of the London 
area. A sweeping statement of this kind does not represenc 
the policy of the Committee. Undoubtedly a certain amount 
of scrapping would take place, and this would continue over 
a long period, but scrapping would only be resorted to where 
it was proved to be economically more sound than continuing 
to use the older and smaller plant. We think it is unfortunate 
that a report should have been issued which is so obviously 
biased. The proposal apparently is that the London area 
should not be left simply in the hands of commissioners as 
suggested by the Board of Trade Committee, with control 
according to the interests conecrned, but that the whole of 
the area should be handed over to a municipal body. We do 


not think that this one-sided way of looking at things will 


appeal to any fair-minded people. 


Expiring Patents. 

As is our custom, we give elsewhere a list of the principal 
electrical patents which will expire during the present year. 
Among these we think it may be said that No. 22,130, due 
to Sir Rospert HADFIELD, isthe most important. This covers 
the alloy known as Stalloy, which is so largely used in the 
construction of transformers at the present time, and which 


oe 


has rendered their working so much more efficient than tn 
the old days when ordinary iron stampings were used. The 
patent claims an addition to the iron of silicon and non-silicon 
material, such as aluminium, the amount of this addition being 
} to 8 per cent. of the iron, and the amount of the non-silicon 
element being from 25 to 75 per cent. of the silicon content. 
Another important patent is No. 14,788, due to MARCONI. 
This covers directive signalling by turning a horizontal antenna 
so that its free end points away from the distant station with 
which communication is desired. Our readers will also find 
that the list includes certain other patents of interest. Thus, 
No. 22,139. by MANSBRIDGE, refers to the electrical treatn ent 
of tinfoiled paper for condensers, so that defective places are 
rendered non-conducting. Patent No. 25.174, by Giron, 
describes the construction of electric steel furnaces provided 
with lower electrodes passing through the hearth, and so placed 
that they become covered with a laver of solidified metal, with 
or without artificio] cooling. The electrodes are thus pro- 
tected. No. 9,655, by Leitner and Lucas, describes their 
well-known dynamo for train lighting, in which two sub- 
sidiary brushes are provided to supply current for weakening 


the field as the speed of the machine increases. Lastly, men- 
tion nav be made of No. 19,379, by the Auergesellscha fi. This 


describes the construction of sintered filaments of tungsten and 
other metals for electric lamps, the organic binder being car- 
bonised in an atmosphere containing a constituent capable of 
oxidising carbon, such as water vapour, together with hydrogen. 
Inthe specification a reference is made toJ UsT and HANAMAN, 

ee i 
Importation of Electric Lamps. 

THE hope has been expressed more than once during the 
war that Government Departments would in future support 
British manufacturers as far as possible. A recent inquiry, 
however, does not seem to bear ouc this poliev. At the general 
meeting of the Edison Swan Electric Company held this week, 
the chairman referred to the fact that an inquiry had been 
sent out by one of the departments of the Board of Trade 
to the electric lamp manufacturers of this country asking 
whether there was any immediate prospect of the importation 
of smaller candle-power lamps in order to save electric current, 
and suggesting that these should be obtained from Holland. 
The chairman explained that English lamp manufacturers 
were perfectly able to make smaller candle-power lamps and 
would undoubtedly have done so long since, only that the whole 
of their lamp output was under the control of the Govern- 
ment, and a very lerge proportion of their production had 
been requisitioned by the Government. Evidently it will 
be necessary for the electrical manufacturers to look after 
themselves. 

ooo 


Centenary of Joule.— Joule, to whom we owe our ideas 
of the mechanical equivalent of heat, and whose initial, J, 
has a unique position in, physics, was born at Salford 100 
years ago on the 24th ult. 


Industrial Reconstruction Council.—The first lecture of 
the second series arranged by the Industrial Reconstruction 
Council will be held in the Saddlers’ Hall, Cheapside, B.C. 2, 
on Wednesday, Jan. 8. The chair will be taken at 4. 30 by 
the Marquess of Crewe, K.G., and a lecture entitled ~“ Indus- 
trial Unity.” will be deliv ered by the Rt. Hon. G. H. Roberts, 
M.P., Minister of Labour. Applications for tickets should 
be made to the Secretary, IL.R.C.,2and 4, Tudor-street, F.C, 4. 

A Large Portable Sub-station.—The Long Island Railroad 
Company, according to the ~ Electrical Review and Western 
Electrician,” is operating what is understood to be the largest 
portable sub-station yet built. Its normal capacity is 1,500 kw. 
It contains a 1,500 kw. 650 volt 25 cycle Westinghouse syn- 
-chronous converter ; there are 500 k.v.a. combination oil-in 
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sulated, self-cooled, single-phase, 25 cycle outdoor transformers ; 
and complete switching equipment and auxiliary apparatus. 
The transmission voltage pressure is 11,000 volts. but the 
sub-station is adapted to 33,000 volts, which may be used in 
the future. The car can be used both for indoor and outdoor 
work, and its size is 38 ft. long and 10 ft. wide—dimensions 
which were limited by trathe regulations. In spite of the 
limited space, the equipment is conveniently packed away, 
leaving a clear space in the centre of the car for the conve- 
nience of the operator. The car can be easily conveyed by 
the company to supplement the load at any of its sub-stations 
at times of stress. 

Telegraph Poles of Reinforced Concrete.—Telegraph poles 
of reinforced concrete are being developed by a firm in Geneva, 
and appear to be giving promising results. The poles are built 
up of sections 20 30 cem. in height. the blocks having vertical 
holes throngh which the reinforcement rods are passed, and 
finally fixed in with cement. Some tests of the poles are 
deseribed in the “ Schweizerische Bauzeitung.”” whence it is 
concluded that they behave just like monolith poles. There 
is. apparently, no tendency to snap across the joints. In the 
United States reinforced concrete poles likewise appear to be 
used for many purposes. According to the experience of Mr. 
H. C. Harte in the “ Electric Railwav Journal,” they are 
rarely injured by fire or lightning. adn concrete broken away 
mechanicelly can be patched in many cases. The chief trouble 
seems to be corrosion of the steel, when cracks develop in the 
concrete. A ferro-concrete pole has less flexibility than one 
of wood: but, though it may be wrecked past repair, in 
general it merely bends under a severe stress, and does not 
snap off as wooden poles sometimes do. Wood has proved 
inconvenient as a means of reinforcement owing to its ten- 
dency to swell. - 

The Conductivity of Vertically Stretched Wires.— About 
30 vears ago Shelford Bidwell observed that the resistances 
of vertically suspended iron and copper wires varied slightly 
according to the direction of the current. The effect has since 
been observed by other workers and while there are various 
uncertainties in regard to the measurement of these minute 
differences, the effect appears to be confirmed. Bidwell’s 
explanation was based on the influence assigned to the tension 
of the wire, which is unequally distributed from top to bottom. 
Accordingly the Peltier heating or cooling effect, depending 
upon the value of the Seebeck effect for the particular material _ 
studied, might be expected to give rise to a difference in tem- 
perature, and therefore a change in resistance, according to 
the direction of the current. The matter has recently been 
investigated de novo by Mr. S. R. Williams, whose experiments 
are described in the “ Physical Review.” Various special 


‘measures were taken to increase the effect, for example, by 


loading the suspended wires with weights at intervals. In 
this way changes in resistance of the order of 0-01 per cent. 
to 0-02 per cent. were observed, and the results are depicted 
in various curves. The experiments appear substantially to 
confirm Bidwell’s explanation of the phenomenon. = __ 


The General Election.—We are pleased to note that a fair 
number of electrical and general engineers, &c., who sought 
the suffrages of the electors at the recent general election, 


were successful. These included the following :— 

Mr. (90. Balfour (Hampstead),'founder of Messrs. Balfour, Beatty and 
Company, and a director of that and several other electrical under- 
takings; Capt. J. C. Denison- Pender (Balham & Tooting Division of 
Wandsworth), a director of the Eastern, Eastern & S. African and W. 
African Telegraph Companies: Sir J. Fortescue Flannery (Maldon Division 
of Essex), consulting marine envineer and chairman of Callender s Cable 
& Construction Company and other companies; Sir B. A. Goulding 
(Worcester), (director of the British Westinghouse & Electre Mfg. Com- 
panv and Westminster Electric Supply Corporation; Major C. G. 
Hamilton (Altrincham); Sir J. F. Harmood- Banner (Everton), director 
of British Insulated & Helsby Cables, Automatic Telephone Mfg. Com- 
pany and other companies: Dr. E. Hopkinson (Clayton Division of 
Manchester), a director of Mather & Platt and other industrial com- 
panies; Sir Ashton Lister (Stroud Division of Gloucester), chairman of 
Mawdslevs, Ltd.. &.; Mr. E. Manville (Coventry), member of Messrs. 
Kincaid, Waller, Manville & Dawson ; Sir Geo, Croydon Marks (Northern 
Division of Cornwall): Sir A. Mond (Swansea West), director of Messrs, 
Brunner, Mond & Company and other companies; Mr. R. F. W. Nelson 
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(Motherwell Division of Glasgow), director of Hurst, Nelson & Company ; 
Sir Henry Norman (Blackburn) has been identified with radio-telegraph 
developments; Mr. W. R. Preston (Mile End), director of J. Stone & 
‘Company, Ltd.: Sir Albert Stanley (Ashton-under-Lyne), President of 
the Board of Trade, was, previous to his acceptance of office, managing 
director of the Underground Electric Railways Company, of London, &c. ; 
Mr. Douglas Vickers (Hallam Division of Sheffield), chairman of Vickers, 
Ltd. The following University Membegs were also clected : Sir Joseph 
Larmor (Cambridge), Sir Philip Magnus (London) and Dr. H. A. L. 
Fisher (Combined English). Capt. Wedgwood Benn, D.S.O., D.F.C., 
also won a striking success at Leith. 

Hydro-Electric Developments in Switzerland.—Switzer- 
land, in common with other European countries, has been 
making” great efforts to develop hydro-electric sources of 
power. She has special inducements to do so, owing to her 
dependence on foreign countries for coal. The “ Bulletin 
Technique de la Suisse Romande” gives some particulars 
of the power stations at Fribourg, Hauterive, Montboom and 
Chatel St. Denis.on the river Jogne. These stations deliver 
power to the cantons of Fribourg, Vaud and Berne, and also 
supply the Fribourg-Morat--Anct Railway, the Montreux- 
Oberland-Berne line and others, as well as tramway connec- 
tiens. The stations are at present equipped for 30,000 H.P. 
from water, with 5,000 H.P. from steam as a reserve, but as 
there is not adequate storage the power available may sink 
as low as 9,000 H.P. at periods of low water, making it necessary 
either to use the steam plant or to draw reserves from neigh- 
bouring cantons. The high cost of fuel has made it essential 
to provide storage facilities during the low water period, and 
it is proposed to construct an artificial lake from Rossens to 
Broc with a capacity of 187,000,000 cubic metres. The lake 
would give a discharge of 27-5 cubic metres per second, with 
a fall of 95 metres. The scheme will also involve the erection 
of a new power station with a daily output of 130,000 H.P. to 
150,000 H.P. at Broc. The storage reservoir for this station 
will contain 11,650,000 cubic metres of water, of which 
10,000,000 cubic metres will pass to the new station under a 
fall of 113-5 metres through a tunnel 1,680 metres long. The 
output will be about 30,000,000 kw.-hours per annum. The 
estimated cost will be about 9,500,000 fr., and the work 
will take about five years. 


| Obituary. 

STEPHEN SELLON.—We regret to record the death of Mr. Stephen 
Prescott White d’ Alte Sellon, electric tramway engineer, which occurred 
on the 21st ult. in a train while on a journey from Edinburgl. to Newcastle. 
Mr. Sellon, who was the son of the Rev. W. E. Sellon, of Kentchurch 
Rectory, Herefordshire, served an apprenticeship with Messrs, Hamilton 
& Company, marine engineers and shipbuilders, and was a pupil of the 
late Mr. Meek, engineer to the Lancashire & Yorkshire Railway Com- 
pany. Subsequently, Mr. Sellon was assistant resident engineer on the 
West Kent main drainage works and resident engineer to Mr. Hennell 
at the Darenth Valley main drainage. As a member of Mr. Hennell’s 
staff he took part in several important public schemes, including the 
Barry Railway and the Manchester Ship Canal. In 1883 Mr. Sellon 
turned his attention to light railways and tramways, and was engaged in 
the promotion of several Irish relief railways. He constructed the 
Wolverton-Stony Stratford light railways and the Newport, Pagnell 
and Olney tramways, the first lines of the description in this country 
running along the high road and dealing with passengers, goods and 
mails. At this period he was consulted by the Royal Commission on the 
Development of Irish Industries, and went on tour with them. Mr. 
Sellon obtained a concession from Leeds Corporation to equip a section 
of their tramways electrically, and this concession was handed over to 


the American Thomson- Houston Company, who equipped and worked 


the line at their own cost. This was the first ‘ trolley ” line in England, 
and the starting point of the rapid development of electric traction in this 
countiy. Mr. Sellon was a member of Mr. Bryce’s Committee on Light 
Railways at the Board of Trade, the outcome of which was the passing 
of the Light Railways Act of 1896. At this time Mr. Sellon was engaged 
in the formation of the traction department of tho Electric Construction 
Company, and joined the British Electric Traction Company in 1896 to 
act as their engineer, which position he resignec in September, 1903, in 
order to devote his time exclusively to private practice. .Mr. Sellon, 
who acted as consulting enginecr to several corporations and tramway 
companies, was a member of tho Institution of Civil Enginecrs, He 
was also retained by the Royal Commission on London Tiaftic to make 
a special report on provincial tramways undertakings. 

E. Cun LiFFE-OWEN.—With regret we announce the death of 
Mr. Edward Cunliffe-Owen, C.M.G., which occurred on Dec. 27, at 
Loughborough, after a long illness. Mr. Cunliffe-Owen, who was 61 
ba of age, was the only child of the late Col. H. Cunliffe-Owen, R.E. 

e was educated at Wellington and Trinity College, Cambridge. After 
a call to the Bar in 1880, he became Secretary of the Metropolitan 


Electric Supply Company and also to the Fisheries, Health and In- 
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ventions Exhibitions, and Assistant Secretary to the Royal Com` >>", 


missioners of the Colonial and Indian Exhibition, 1886. Owing to ill- 
health he retired from the position of Secretary to the Metropolitan 
Company in 1917. N 

Sır JoserpH ELLIsS.—Wo also regret to learn of the death of Ald. 
Sir Joseph Baxter Ellis, a prominent figure in the municipal and social 
life of Newcastle-on-T yne. Deceased, who was the senior member of 
Newcastle City Council, was for many years chairman of the Tramways 
Committee. Two of Sir Joseph’s sons are Mr. Arthur Ellis, horough 
electrical engineer of Cardiff, and Mr. Harry S. Ellis, borough electrical 


engineer of South Shields. ° 
DEATH ON ACTIVE SERVICE.—The following is amongst the deaths 
reported recently :— ; 


Second. Lieut. the Hon. Edward Fulke French (R.F.A.), aged 32, who 
died of influenza in a prisoners’ camp on Nov. 13, was formerly a student 
in electrical engineering at Faraday House, and was subsequently engaged 
in engineering work in Mexico and the United States. 


Personal. 


Sir W. Guy Granet has accepted a seat on the board of the County of | 


London Electric Supply Co., Ltd. 

Mr. F. H. Jones has been offered the general managership of the 
CHILIAN ELECTRIC Tramway & Light Company, Santiago, which has 

een taken over from German control by British capitalists. 

As Sir John Snell has taken up a Government appointment he is 
unablo to advise the combination of the local authorities of Nottingham, 
Derby, Leicester, Manstield and other East Midland towns on the 
question of electric power supply. Mr. J. H. Rider has, however, being 
retained as electrical adviser in his place. 

Colonel Lincoln Chandler has resigned his position as managing 
director of the British WESTINGHOUSE ELECTRIC & Mra. COMPANY 
owing to failing health, and Capt. Hilton succeeds him. Major Chandler, 
son of Colonel Chandler, remains as the new joint secretary of the British 
Westinghouse Company. | 

Mr. R. L. Acland, who recently resigned the position of borough eleo- 
trical engineer and tramways manager at Chesterfield, after 18 voars’ 
service, in order to take up an appointment as manager of a motor trans- 
port company near London, has been presented with a wristlet watch 
by the employees of both municipal departments. Mrs. Acland was also 
presented with a travelling bag. 

War Honovr.—Pte. H. Edgecombe (Argyll and Sutherland High- 
landers), formerly in the India Rubber Company's general offices, has 
been awarded the Military Medal. 


Arrangements for the Week. 


TUESDAY, Jan. 7th. 
JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Newcastle-on-Tyne. Paper 
on ‘‘ Design of High-Speed Generating Units,’ by Mr. G. 
Bonner. 

a : RÖNTGEN SOCIETY. 

8.15 p.m. At the Royal Society of Arts, 18, John-street, Adelphi, 
London, W.C. Paper on ‘ Electrical Changes Produced by 
Light,” by Dr. H. S. Allen, M.A. 

WEDNESDAY, Jan. 8th. 
ROYAL Society oF ARTS. 

3 p.m. At John-street, Adelphi, London, W.C. Juvenile Lecture 
on “ Liquid Drops and Globules,” by Mr. C. R. Darling. (Lec- 
ture IT.) 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

7.30 p.m. At-St. Bride Institute, Bride-lane, Fleet-street, London, 
E.C. Paper on “The Transport and Handling of Fuel,” by 
Mr. J. H. Anderson, M.I. Min. E. 

LIVERPOOL ENGINEERING SOCIETY. 

8 p.m. At the Royal Institution, Colquitt-stroet, Liverpool. 
Paper on “ Some Recent Developments in the Theory and 
Practice of Refrigerating Machines,’ by Mr. G. W. Daniels, 
B. Eng. (Liverpool), 


. THURSDAY, Jan. 9th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Gt. George-street, 
London, S.W. Lecture on ‘‘The Navigational (Magnetic) 
Compass as an Instrument of Precision,” by Mr. M. B. Field, 

 O.B.E. 
ROYAL INSTITUTION. 

At Albemarle-street, Piccadilly, London, W. Six Christmas Lec- 
tures for Juveniles on * The Fish of the Sea,” by Prof. D'Arcy 
W. Thompson, F.R.S. 

Saturday, Jan. 4th. 

3 p.m. Lecture III.—' Cray- Fishes.” 
Tuesday, Jan. 7th. 

3pm. Lecture 1V.—" Cuttle- Fishes.” 
Thursday, Jan. 9th. 

3 p.m. Lecture V.—“ The Herring- Fishery.” 


Saturday, Jan. 11th . 
3 p.m. Lecture VI-—'' The Whale- Fishery.” 
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- Turbine House Plant Operation.’ 


i By T. G. OTLEY and V. PICKLES. 


Some important and interesting Papers on turbines have been 
written during the past few years, but these deal almost wholly 
either with the history or the development in design of various 
types of machines. It is proposed in this Paper to discuss some of 
the salient points connected with the efficient operation of turbine 
plant and its attendant auxiliaries, with spec ‘ial reference to the 
plant installed in the power stations of the Victoria Falls & Transvaal 
Power Company and the Rand Mines Power Supply Company, Ltd. 

The tarbo-generators installed at the four steam stations— 
Rosherville, Simmerpan and Brakpan—situated along the reef from 
west to east, and Vereeniging Power Station situated on the Vaal 
River, all feed into a common network. The reting of individual 
machines ran from 1,500 kw. to 1,200 kw. 

In the turbine house we are concerned with two efliciencies, 
namely, turbine and steam efficiencies. These are defined as 
follows :— 


Turbine Efficiency is the ratio of mechanical energy produced and 
available for driving the generator to the available steam energy 
between the limits of pressure and temperature at the high pressure 
and exhaust ends of the turbine. 


Steam Efficiency is defined as the ratio of the available energy, 
as given above, to the total energy in the steam at the stop valve, 
minus the energy due to the temperature of the water returned to 
the hot well. The denominator of this ratio is more or less fixed 
by initial steam conditions, while the numerator, that is, the available 
energy, varies chiefly with the vacuum. This efficiency therefore 
re ects the value of the condensing arrangements and varies with 
the inlet water temperature, condition of the tubes, capacity of the 
air pump, &c. 

TURBINE EFFICIENCY. 


Within the usual working range the performance of a steam 
turbine follows Willans law, that is, the relation between the total 
energy put in and the total energy got out is a straight line of the 
form y=a-+bz, where the ordinates are total steam kilowatts and 
the abscissz total electric kilowatts. In nozzle governed machines 
there is no appreciable departure from this line in commercial 
working, but in throttle governed machines there is. This is 
because the pressure is measured before the throttle valve, and hence 
the energy available for work in the turbine is not always correctly 
returned. There is also a slight change with the temperature of 
the circulating water. 

It is curious to observe that the condition of the blading can 
deteriorate considerably without materially affecting the efficiency 
of the turbjne, reblading is usually dictated more by considerations 
of safety than by efficiency. The question of maintenance of 
blading, &c., is also affected by coal costs and load factor. In 
turbine operation the main points to be watched are loading and 
correct operation of nozzles where these are hand controlled. 

Within the range over which a turbine is commercially operated 
its efficiency rises with the load it carries, but it docs not follow that 
it is most economically loaded at its normal full-rated capacity. 
Maximum economy is reached when the product of turbine and 
steam efficiencies is greatest, and as the steam efficiency falls with 
a rising load, this product may be greatest at some point below its 
full rated capacity. In general, however, it pays in all cases to run 
with as high a plant load factor as possible. 

On a system where power is supplied from a number of inter- 
connected generating stations and where, for reasons of coal cost, 
it is preferable to operate one or more of them at the highest possible 
load factor, the distribution of the generators on the sys:em may 
be such that it is difficult to maintain a high average load on the 
plant at the stations which are being run at a relatively low load 
factor. 
at Brakpan and Vereeniging is lower than at Simmerpan and Rosher- 
ville. The two former stations are therefore alwaysrun at as high 
a load factor as practicable. The starting up and shutting down 
of the plant is carefully watched, and the plant capacity line is made 
to follow the load curve as closely as possible. Machines are run 
up and shut down at approximately scheduled times, this being 
possible because the load curve is so nearly duplicated day by day. 

With the older type of turbines installed the load which they 
will do ig regulated by hand-controlled valves which admit or shut 
off steam to a set of nozzles. The new machines (three large com- 
pressor turbines at Rosherville, two 11,000 kw. machines at Simmer 
Pan, and two 12,000 kw. machines at Brakpan) are fitted with 


* Abstract of a Paper 1ead before the South African Institute of Electrical 
Engineers. 


Owing to their geographical position, the coal cost per ton - 


nozzle governors. This type of governor does not limit the avail- 


able energy in the steam and the etticiency of the turbine, therefore, 
does not fall off so rapidly with a decreasing load as in the case of 
the older machines. These sets are consequently made chiefly 
responsible for taking care of the speed and momentary load varia- 
tions of the svstem. 

STEAM EFFICIENCY. 


Steam efficiency is determined by the initial and final conditions 
of the steam, and is therefore dependent on boiler house operation 
and the efficiency and maintenance of the condensing ‘plant. Steam 
is supplied to our turbines at a pressure of approximately 200 lbs. sq. 
in. with boiler pressures of 220-240 Ib. /sq. in. and a temperature of 
320°C.-360°C. The pressure is somewhere near the limit imposed 
by the design of the plant, while the temperatures are as high as we 
can safely work. 4 Fossa eon 

Tests show that the overall efficiency is affected to the extent of 
] per cent. by a change of one atmosphere in the steam pressure ; 
also that the overe!l efficiency is improved by 1 per cent. if the initial 
temperature of the steam is increased by 7° C. 


CONDENSING PLAN. 


With the exception of the six 3,000 kw. machines at Simmer Pan 
and the two 3,000 kw. machines at Brakyan, all the condensing 
auxiliaries are steam turbine driven. The efficiency of this arrange- 
ment is at least equal to that of electrically driven auxiliaries, and 
it is certainly more reliable in times of trouble. All the condenser 
auxiliary turbines are designed to take steam at full pressure and 
temperature, and to exhaust into an intermediate stcam space of 
the main turbine (7.e., the space between the last row of the Curtis 
wheel and the diaphragm carrying the first row of Rateau guide 
blades). This arrangement is satisfactory and gives no trouble, 
but unless the auxiliary turbine is designed on liberal lines it has the 
serious disadvantage that as the load on the main machine increases 
and the intermediate steam pressure becomes higher the back 
pressure on the auxiliary turbine also increases, with the result that 
the speed of the pumps tends to fall and less water is passed through 
the condensey. 

From a mechanical point of view we have experienced singularly 
little trouble with our condensing plant, but an exception must 
be made in the case of the two condensers for the 12,000 kw. genera- 
tors at Vereeniging. These condensers have each 4,162 tubes 
21 ft. 64 in. long of the standard diameter 23-21 mm. There are 
two centre stay plates across the length. The trouble took the form 
of the tubes wearing down very badly and becoming perforated 
where they were held by the stay lace packing, this resulting in a 
very considerable leak into the steam space, which necessitated 
the machines being frequently taken out of commission for renewal 
or plugging of condenser tubes. The cause of the perforation was 
vibration caused by the impact of the steam among the top nest of 
tubes. the trouble being confined to the top half of the condenser. 
The remedy is to remove the top third of the tubes and re-thread 


them through the centre tube plates one hole out of pitch vertically 


so that each tube is slightly hogged. We have also experienced 
some difficulty due to the condenser tubes bulging inwards, as a 
result of the ferrules being tightened down on the stay lace packing. 
This has been overcome by very lightly expanding the condenser 
tubes into the ferrules so as to make a metal to metal joint. 


z CONDENSER EFFICIENCY.” 


There is a generally accepted belief that turbines should always 
work with the best vacuum obtainable. This is not altogether the 
case. As the condenser pressure becomes lower the volume of the 
steam increases, and with it the velocity with which it passes through 
the last stages of the turbine. This the steam leaving the last stage 
possesses an energy due to its acquired velocity, Which energy must 
he deducted from the energy apparently av ailable. A point may 
be reached when, if the pressure were still further reduced, more 
energy may be lost in increasing the velocity than would 
be gained by increasing the range of availability. After 
this point the efficiency of the turbine falls off. The limiting 
vacuum is set by the area of the steam passage through the last 
stages of the turbine, a point which is well recognised by turbine 
builders. The vacuum, therefore, has an effect on turbine efhciency 
as well as on the steam efficiency. 

There have been many methods devised to follow the perfor- 
mance of a condenser. The method of noting the relation of the 
temperatures of the exhaust steam, inlet and outlet circulating 
water and the condensate is cumbersome, and not very reliable. 


` 
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Another method is to calculate the percentage of possible vacuum, 
the possible being taken as that corresponding to the temperature 
of the condensate. This method is of very little use. Some I8 
months ago a factor was introduced into our returns which we call 
the condenser coeflicient. 

The steam energy available for work on the turbine is the difference 
between the energy in the steam at the stop valve and the energy 
in the steam at the exhaust. The energy that has to be supplied 
by the coal is the difference between the steam energy at the stop 
valve and the energy of water of the temperature of the exhaust. 
Assuming isoentropic expansion, we can, from the Molliere diagram, 
obtain the values for the following ratio :— i 


Energy to be supplied by coal 
Available energy 


We will call this Ratio 1. 

If we assume the condenser to be of infinite capacity, then the 
exhaust temperature would be the same as the inlet temperature 
of the circulating water and the available energy would be con- 
sequently greater. The ratio, - 


Energy to be supplied by coal 
Available energy 


will therefore be less and we will call it Ratio 2. 
It is found that the'difference between these ratios is proportional 
to the output of the generators, or 


Ratio 1— Ratio 2=d x output, 


‘where d is a constant depending on the design of a condenser and 


-its auxiliaries. We may write this equation 


Ratio 1=Ratio 2+d x output, 


and the left-hand side then represents the observed value of the ratio, 
while the right-hand side is the standard value derived from the 
circulating water temperature and the machine load. 

When a condenser and its auxiliaries are in their best condition, 


we may write : ‘ 
Ratio 1 _ 


Ratio 2+d x output — 


from which d may be found. wai a 

In any future calculation of results obtained in ordinary running 
or test and using the same constant d, any departure from the best 
condition will be given as a percentage of such condition. The 
figure returned reflects the variation as a percentage of actual 
efficiency. ° 

We have found that this condenser coefficient is unaffected by 
circulating water temperature or variations in load. It is not only 
an absolutely reliable guide as to the condition of a condenser or its 
auxiliaries, but, as already shown, it gives us directly the influence 
on the coal bill of any departure from the best condition. 

At Brakpan the capacity of the dam at this station is small, 


about 20,000,000 gallons, and in order to keep the temperature down, | 


& spray cooling plant was installed in conjunction with the latest 
extensions—two 12,000 kw. generators. The evaporation and loss 


‘due to drifting, &c., from this cooling plant is estimated to be in the 


region of 1 per cent. of the total circulating water, equivalent to 
about 30,000 gallons per hour. As the make-up is by no means 
pure, the water rapidly concentrates and becomes scale forming. 
Even a thin scale in condenser tubes working on such a small tem- 
perature head very materially aflagts the efficiency of heat trans- 
mission. Steps were taken to increase the spray nozzle plant, 
which had the result of reducing the temperature by about 4° C., 
but, unfortunately, this had little effect on its scale forming charac- 
teristic. Subsequently the whole of the 20,000,000 gallons of water 
was treated by a water sqftener of a capacity of 10,000 gallons per 
hour was provided. About 200,000 gallons to 240,000 gallons 
per day were passed through this purifier, and the effect was ex- 
tremely satisfactory. The rate of treatment was relatively slow, 
and it was then decided to accelerate the action by adding sodium 
bisulphate. This has led to a great improvement. 

Any falling off in the performance of a condenser is usually due 
to (1) dirty condenser, (2) air leaks or defective air pump, (3) in- 
sufficient circulating water. . 

The first is determined by eliminating 2 and 3, and the latter is 
easily detected by aid of an item which we call W/7'r, namely, the 
weight of the condensate divided by the rise in temperature of the 
circulating water across the condenser. As the state point of the 
steam at exhaust is approximately constant, this figure vives a very 
good idea of the quantity of circulating water being pumped through 
the condenser. 
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The usual method of condenser cleaning is to take off onc of the 
end covers and push a wire brush through the tubes following this 
up with a jet of water to wash out any loose mud that may still 
adhere. This method has been superseded by a compressed air 
and the rubber disc method, which has so far proved very successful. 
Condensed water is almost ideal for boiler purposes, but the question 
of the volume of air which it contains has to be carefully considered, 
especially when rotary air pumps or kinetic ejectors are used. 
Some trouble has been traced to this source. The remedy was to 
place an artificial head on the discharge side of the water pump 
whereby the impeller was kept flooded. Since that time corrosion 
arising from air saturated water has practically ceased. 

Speed regulation is effected by means of throttle governor, but 
in order to compensate for large differences in the exhaust pressure, 
hand-controlled nozzles are provided. There is an inclination on 
the part of the men operating the plant to run with too few nozzles 
open, as by so doing they may be spared anxiety in times of trouble. 
If they run with all nozzles open at heavy loads, and the load on the 
main machine drops, the back pressure is reduced, and there is a 
tendency for the machine to trip out on over-speed. 

Some three or four years ago we went very closely into the per- 
formance of our condensers, and a number of experiments were 
made by the Research Department to find whether the efficiency 
of the plant supplied could be improved. The first experiment 
was to ascertain whether the quantity of air leaking into the system 
and being dealt with by the air pump was excessive. Known 
quantities of air were admitted to the condenser and the effect on 
the vacuum noted. By plotting weight of air admitted against 
volume of air pumped out, it is possible byeextrapolation to deter- 
mine the quantity of unmeasured air entering the condenser. In 
the case of the condenser of one of the 9,600 kw. sets at Rosherville, 
it was found that 0-04 lb. of air per second passed through the con- 
denser in the ordinary way with the steam. By calculation this 
gave a volume of approximately 1,000 cubic ft. of air and vapour 
being dealt with by the air pump per minute. It was also calculated 
that the vacuum could be improved by about 3 per cent. if the air 
pump capacity were increased by 50 per cent. or if the normal 
volume of air passing through the condenser with the steam were 
reduced by one-half, that is to say, 0-02 lb. per second. We have 
not, however, succeeded in effecting such a reduction, and it would 
appear that the figure given, namely, 0-04 lb. per second, is the 
normal for condensers of this size. 


UTILISATION OF EXHAUST STEAM. 
E , 


All our feed pumps are steam driven. With the exception of 
four Clarke Chapman reciprocating pumps at Simmer Pap, they 
are all of the steam turbine centrifugal type. 

The steam from all feed pumps can be exhausted either to atmos- 
phere or into the hot wells or feed tanks. The exhaust pipes from 
the hot wells terminate in a nozzle ejector, correctly shaped so as to 
avgid water hammer. As originally designed, the steam was first 
passed through a coil immersed in the hot well. This, however, 
resulted in excessive back pressure, which materially restricted 
the capacity of the pumps, and the coils were therefore cut 
out. a- 

Except in the hottest weather, when the vacuun temperavure 
and condensate temperatures are high, we recover practically all 
the heat in the exhaust steam. It is only rarely that we have been 
unable to utilise the whole of the heat energy in the feed pump 
exhausts, but some 18 months ago when the river temperatures at 
Vereeniging rose to 36° C., three-quarters or more of the head in 
the feed pump exhaust was sent to atmosphere, the difference 
between the condensate and the feed temperature being only about 
2:7°C. This was principally due to the fact that there was only 
about 5 ft. or 6 ft. head at the feed pump suctions, and illustrates 
the importance of considering this point in power station design. 
The hot well should elways be placed at such a height that the feed 
pumps will keep their suction whatever the temperature of the 
feed water may be. 

All steam traps discharge into the hot well. The quantity of 
heat recovered in this way is indeterminate, but there is no doubt — 
that the expense of carrying the drains to the hot wells is amply 
repaid in the saving of the heat effected. On the total quantity of 
water evaporated at all our stations, a 1°C. gain in feed water 
temperature is worth about £50 a month to the company. 

It was mentioned earlier in the Paper that the two condensing 
auxiliaries at Brakpan on the 12,000 kw. seta were. designed to 
exhaust against a back pressure of 45 Ib. /sq. in. This was due to 
an error in the specification, the actual back pressure being at full 
Icad 70-75 Ib. ‘sq. in. The result is that the speed of the pumps at 
normal full load is very much below the designed speed. In order 


f 
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to overcome this, we considered exhausting the steam to a feed heater 
instead of to the intermediate stage of the main turbine. The 
results may be summarised thus :— 
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of estimating the consumption should be adopted as a” general 


practice, but at any rate it gives a figure as accurate as would be 


obtained with any of the ordinary forms of water meter. 


AUXILIABIES EXHAUSTING TO FEED HEATER. 


Dr 


To Energy in steam for 12,000 kw. (initial steam con- 
ditions 13-27 atmos, abs. and 335°C. temp.) ...... = 66,150 kw. 
» Energy in steam to auxiliaries, 24,000 Ib.) .......... = 9,430 ,, 


! 


75,580 kw. 


Overall thermal eftiviency =; 


In the proposed arrangement the efficiency of the feed water 
heater has been assumed to be 100 per cent., and on this assumption 
the gain in overall efficiency is over 3 per cent. This, of course, 
is well worth having, but although this saving is shown in the 
turbine house it is not represented by an equivalent saving in coal. 

Although under the special circumstances described at Brakpan, 
feed heating by what practically amounts to live steam would not 
pay, we would not like it to be thought that we are not in favour 
of steam feed heating on this principle. Assuming that a portion 
of the steam is abstracted from the main turbine at a stage where 
it is only slightly aboye atmospheric pressure, there is a possible 
gain in two directions :— 7 

1. By recovering the latent heat in the steam abstracted. 

2. By reducing the leaving losses at the exhaust. 


SuNDRY AUXILIARY MACHINERY. 


The Power Company is a very large consumer of its own power. 
About 4-7 per cent. of the electric units generated at our different 
stations are absorbed in electrically-driven auxiliery machinery, 
Prat draught fans, service pumps, mechanical stokers and other 
sundry auxiliary plant. Expressed in kilowatt-hours this means 
that the electrically-driven auxiliaries in the power stations use 
over 36,000,000 units per annum. This is incidental to an annual 
output of electricity and air of 840,000,000 kw.-hours. Even at 
100 per cent. load factor this is equivalent to a load of 4,150 kw., 
which is a striking figure. The greater part of our auxiliary plant 
is steam driven, all the circulating water and air pumps for the large 
machines being turbine driven. If these were electrically driven 
the units used on the works would indeed become a really formidable 
total. 


STATION MEASUREMENTS. 


Efficiency in the operation of any station can only be obtained 
by close supervision. When a test is run on a machine or boiler, 
defects either in the method of operatian or in the plant itself can 
usually be detected at once. In commercial operation, although 
the same supervision cannot be exercised as in a test, the operating 
data returned should be sufficient and accurate enough to form a 
reliable opinion of the performance of the plant. The most difficult 
thing to measure is the quantity of steam used in the turbines. 

The arrangement until recently in use at all our stations consisted 
of an orifice inserted in some convenient place in the condensate 
pipe, and the difference in pressure on the up and down stream 
sides of the orifice was measured by means of 2 mercury manometer, 
a simple U tube. The quantity of water flowing through the orifice 
varies as the square root of this pressure difference. A scale fixed 
to the manometer gave us the rate of flow at any instant in lb. /hour. 
This method of water measurement did not prove sufficiently 
accurate and has been discarded. 

The performance of any steam turbine follows a straight line law, 
which does not in the ordinary way vary more than 2 per cent. for 
a normal condition of the machine. It is thus reasonable to treat 
the turbine as its own water meter. By making occasional tests to 
check the Willans line of each machine we can determine the water 
consumption very closely under ordinary running conditions, 
provided only that the steam conditions are known. Such a method, 
however, does not allow for any departure from standard conditions 
of operation, that is, if the method of operation at Rosherville or 
Vereeniging is altered from being non-governing to governing the 
station estimated figure might be 3 per cent. or even 4 per cent. in 
error. Again, if anything goes seriously wrong with the turbine 
blading it means that another test has to be made in order to obtain 
a new line. We do not, therefore, recommend that this method 


Cr. 
By Energy to turbine, generator efficiency assumed i 
DG PER CEN rata ESE aE EAEE RnR = 12,630 kw. 
»» Energy returned in condensate at 51°C. .oessssssessecs = 4,500 ,, 
»» Energy to auxiliaries—ankeume ............ccceceseseceecee = 400 ,, 
» Energy returned to feed heater by difference ......... = 9,030 ,, 
»» Balance, being energy to condenser, lost by radia. 
WYONG ACs. seus Sa E S TNA weieesauerees 42,420 ,, 
75,580 kw. 
12.630 


75,580 —(4,500-F 9,030) “20°35 per cent. 


CONCLUSION. 


With egard to the future, the question of increasing efficiencies 
has for some little time been exercising the minds not only of en- 
gineers, but of economists as well. The problem is two-fold. First, 
how to use coal to the fullest advantage, both with regard to ex- 
tracting the maximum amount of heat energy from it and also the 
recovery of the innumerable by-products which it contains. Second, 
how to use to the fullest extent the heat available when coal is used 
either directly or indirectly for generating steam in boilers. This 
problem is one of the very greatest importance from the economic 
and national point of view, especially in England where coal is being 
consumed at an enormous rate, and in many industries consumed 
most extravagantly. It is not of such vital importance in South 
Africa, where coal is relatively cheap, 

Steam power engincers, especially in England and America, have 
been investigating the problem principally from the point of view 
of increasing turbine house efficiencies, quite apart from any possible 
increase in boiler house efficiency, or the recovery of by-products. 
As a matter of fact, there is probably greater scope for economies 
in the boiler houses of the world than in turbine and engine houses ; 
vet if we leave out the questicn of by-products, there is not the same 
margin for economies in a well-conducted boiler house as there 1s 
in the turbine house. With the present design of plant annual 
boiler house efficiencies of 76 per cent. and 80 per cent. are not 
unknown, but we should be very much surprised to hear of a turbine 
house returning an average annual efficiency of 20 per cent. per unit 
gent out. The chief reason for this is that turbine machires to-day 
work on such a small range of available energy, that although the 
turbine itsclf may be a relatively ‘efficient machine, not more than 
20 per cent. to 22 per cent. of the total energy is utilised even under 
the most favourable conditions. , 

Until some genius arises who shows the way to recover the energy 
at present lost in the circulating water and, which to-day, even m 
well-operated power stations, represents 60 per cent. to 70 per cent. 
of the total energy in the coal, the most. promising direction in which 
to increase the available energy is by increasing both steam pressure 
and temperature. Increases in pressure should be balanced by 
increases in temperature, otherwise it is difficult to see that turbine 
efficiency will even remain as high as it is at present, unless some 
scheme of reheating between stages is adopted. This is because 
an increase in pressure alone will result in a lower dryness fraction 
at the low pressure end of the turbine. Progress will best be served 
by increasing pressures, not at one bound to 500 or 600 Ib. per square 
inch, but by gradual stages. Moreover, a considerable proportion 
of the gain in efficiency may be neutralised by increased maintenance 


-and capital cost. In times of stress like the present the Government 


calls to its aid the entire engineering strength of the country. While 
to one man or to one firm of manufacturers, the decision as to whether 
he will risk his reputation or their financial position in a radical 
change in engineering practice, is a very great undertaking, to a 
Government such a burden is a light one. We submit, therefore, 
that pioneer work of this description, when endorsed by a repre- 
sentative institution or committee, should be cheerfully undertaken 
by the Government as a national obligation. 
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Garbon Brushes: Considered in Relation to the 
Design and Operation of Electrical Machinery. 


The following is a discussion which took place at the Institu- 
tion of Electrical Engineers in London on Mr. P. Hunter- 
Brown’s Paperontheabove subject. An abstract of the Paper 
appeared in THE ELECTRICIAN of December 20th and 27th :— 


The PRESIDENT said ono of the sub-committees of the Engineering 
Standards Association had in hand the question of the standardisation 
of brushes. They were making a small beginning in the direction of 
standardising sizes of brushes for use on board ship, and it was hoped 
some day to prepare a specification which would enable brushes to be 
specified instead of being purchased in the present haphazard way. Mr. 
Hunter- Brown waz a member of that sub-committee. 

Mr. A. D. CONSTABLE said peculiar results were observed in using 
carbon brushes, which appeared to transgress the ordinary physical laws. 
Mr. Hunter- Brown said ‘‘ it is not possible to get a mathematically true 
commutator.” He thought that was the true explanation. The brush 
left the commutator surface at times, or the pressure varied greatly. 
That explained the rapid drop of the coefticient of friction with increased 
speed. He did not think the theory of the film of air between the brush 
and the commutator was tenable. The increase of contact drop at high 
speed was also explained by the intermittent contact. The increase of 
frictional loss also might go up greatly if the pressure on the brush were 
slightly increased. The pressure on the spring might be just sufficient 
to prevent the loss of contact between the brush and the commutator. 
Ho had made experiments with carbon brushes with a plate which was 
stationary, like a commutator, and he found that current would pass at 
anv pressure. It would be interesting to take some oscillograph records 
between the brush and commutator at various speeds, and he hoped 
some one would do that and give them some more information. It would 
show more clearly what happened while the collection of current was 
goingon. He believed there might be a suction effect between the brush 
and commutator, similar to the effect one got between highly tinished 
metal surfaces. No air could enter if they were pressed tightly together. 
If the brush got polished and thoroughly down to the commutator, a 
pressure of 15 lb. per square inch prevented loss of contact. It was 
difficult to get a large brush bedded down well to the commutator. It 
would be advisable to make more ex periments with a brush divided in a 
circumferential direction, each brush having its own tail and slide. Prof. 
Miles Walker had gone some distance in that direction by having a split 
brush. Carbon brushes were convenient for commutator machines, 
because they allowed a margin for inexactitudes of calculation and 
imperfections of material. One got a good margin by using different 
grados of carbon, but that meant that many qualities were required, It 
might be advisable to mark the different qualities of brushes on the 
top of the brushes. It was necessary to exclude oil, vapour and 
dust from recessed commutators. The ordinary method of bedding 
down brushes was to pull a strip of carborundum cloth under the brush. 
One got a curve which approximated to the commutator curve. The 
curvature was at the radius of the commutator plus the thickness of the 
cloth, and it took two to three hours’ running to get the brush bearing 
on the whole surface. Copper picking gave much trouble. He did not 
think they should call it electrolytic action. because there was no elec- 
trolyte. It was due to particles of copper being carried from the com- 
mutator on tothe brush. All the brushes that moved must be light, and 
must get good lubrication, so that one could have as heavy a pressure as 
possible. 

Prof. McGreaor Morris said the Paper gave facts which could be 
relied upon to a large extent. He would like to ask the author how the 

contact drop had been measured. Was the curve showing contact drop 
of carbon brush containing no graphite determined for a collector ring 
(which he did not think likely), or a commutator having no armature 
attached, or for a commutator with an armature but the field winding not 
excited, or for acomplote machine working under load ? Without those 
facts he could not discuss fully the results obtained. ‘There was a 
reference in the Paper to the inability of currents to pass below critical 
values, but he had measured contact drops on commutators. and had 
been unable to detect a point at which current would not pass. When 
the author said there was no visible sparking, did he imply that there 
was no sparking at all? It was no good looking at the brush in a tan- 
gential direction when it was running on a curved surface. To get at 
contact drop he had used a machine driven by a separate motor, the fields 
of which were not excited, and sent a current through the armature from 
a separate sourco, and the values were measured across the machine and 
the current flowing through the machine. He yot a curve like Mr. 
Hunter- Brown's, but the upper part was perfectly straight. He believed 
when one got. to very high values another effect came in, which accounted 
for that curious turning off which the author mentioned. The contact 
drop on full Joad would be different from the contact drop with no load. 
He showed by diagram a method ky which he had attenypted to ascertain 
the contact drop with the machine on load, but which, he confessed, had 
failed, although more experimenting might produce a more satisfactory 
result, He used two 240-volt machines connected, and a small booster 
driven so as to get the whole machine running in such a way as to deal 
with friction loss, hysteresis loss and eddy current loss. By measuring 
the relation between the voltage and the amperer going round the circuit, 
the I.R. losses could be determined, and the balance ought to give the 
contact drop and the loss at the four brushes. One machine was working 


~ 


‘the conditions were different. 


as a motor and the other asa dynamo. There was distortion in the field, 
as one went forward and the other backward, and that upset the measure- 
ment that was desired. He did not know whether anything practical 
could be made of that. 

Mr. R. ORSETTICH said users of large gencrators usually kept spares 
which were available when required, but when the user of a small machine 
found his brushes were worn out he went to an ordinary meichant to buy 
new ones. He could not specify a particular make. He believed 
thore was a universal brush sent out by the firm with which the author 
was connected, and that it was very satisfactory. Battersea A was 
practically a universal brush from 200 to 460 volts. He recommended 
that leads should always be twisted. The oscillating surface or split 
ring was a pet aversion of his. He would like to hear the author’s views 
with regard to it. Its only advantage seemed to be that it could be 
removed if it were covered with some sticky substance ; butif reasonable 
brushes were used there was no need to use a split 1ing. The brush 
makers had not been able to produce a brush which would take current 
at high current-density, and also be lubricated to prevent wear at the 
slip rings. A wooden or fibre brush which dipped in an oil container 
had been tried. The author's curve showing voltage drop across the 
brush to show the distribution of current in the contact surface was 
practically standard with all makers, and was the criterion by which the 
strength of the commutating poles was adjusted. Mr. Lamb said in a 
Paper three or four vears ago he would not consider a higher voltage 
than 30 in the very worst conditions. He believed most brush makers 
would not guarantee a brush to work under those conditions. 


Mr. J. McI. Cator said the standardisation must come from the 
machine constructors, and the brush makers would be pleased to follow 
them. He was glad that a previous speaker had found something so 
near an ideal universal brush ; but he ventured to think there might be 
room for two firms to make brushes in times to come. 


Mr. H. Braziu said mica was the best thing to use on commutators 
in most cases, although he had known a Diesel engine send out oil vapour 
which got down between the mica segments and caused a short-circuit, 
and necessitated the removal of part of the commutator. He thought 
laboratory measurements were not of much value in actual practice, as 
Abrasive material had an enormous 
influence on the successful running of a machine. He remembered a 
case of a rotary converter on which the brushes were running satisfac- 
torily, except that the dust from the commutator, due to the abrasive 
action of the brushes, was more than had beon expected. They tried 
brushes with less abrasive material, and in eight days they were sparking 
so badly that they had to be shut down. It appeared that the abrasive 
material in the brushes was not enough to keep the commutator clean. 
This showed the importance of detail in these brushes. The old brushes 
were put back and ran without trouble. He had adopted a brush- 
holder consisting of a solid cast box with very small clearance, and the 
result had been very satisfactory. One should have as large a section 
of flexible as possible. Instead of having four flexibles with a thimble 
on each, he used two flexibles, which went out of the brush and returned 
into it on the other side. This did away with the soldering of thimbles. 
If the brushes were left in the same relative position to the slip ring, a 
series of grooves was formed. That did not matter so long as the brush 
and the ring remained in contact ; but that could not go on indefinitely, 
as dust got into the bottom of the grooves and the ring had to be turned 
right down. It shortened its life. He preferred having the grooves to 
having end play. - 

Mr. H. F. JoEL said some years ago he prepared data for a'Paper, 
most of which was confirmed by the author of tho prerent Paper. A 
difficulty he met with was the variation of the hardness of the mica. 
A carbon maker made him somo brushes in which the abrasive material 
was mica, and they went perfectly. The mica would cut mica. but 
would not cut the commutator. For motors up to 10 kw. customers 
bought any brush. Tho cutting of the commutators was caused by 
using hard mica. If mica could be got into its place and kept down by 
the brush, undorcutting was unnecessary. If copper rings were used, 


- if would bo better to use somo different metal in the brushes. Different 


metals worked better together as bearings than similar metals. 

Mr. P. R. FRIEDLANDER said ho had made experiments with small 
series motors. As soon as mechanical balancing was adopted the 
machines showed a peculiar sparking effect. The sparking was very 
considerable at the negative brush. They only had a single brush each 
side, so that slight vibration was able to throw the brush right off. The 
positive brush showed only a slight spark, but the negative showed a 
long blue spark (about } in. in length). and by changing the poles round 
this could be changed from one brush to the other. It was a question 
of arranging the brush so that only part lifted at one time. The trouble 
could also be got over ky gradual increase of pressure, but that caused 
too much wear on the copper brushes. The mechanical balance must 
be put right. Something in the way of a flexible brush might get over 
many of the troubles the author mentioned. He had tried several made 
to Mr. F. H. Varley's specification for flexible carbons,which was ledged 
30 vears ago. but the material was not tough enough. Something was 
required that would never leave-the commutator entirely. 

Mr. H. K. WHITEHORN said it was very difficult to get reliable results 
as to contact drop, &c.. from anything but slip rings, because of the 
difference in friction as the brushes passed over the copperand the mica, 


ala ys of the Gramme machine. 
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and the extra friction received from the small bumps on each com- 
mutator bar. There was also the difficulty due to circulating current 
in the short-circuited coil. He thought the author had overlooked the 
important question of spacing round the commutator, Another im- 
portant point was the fitting of the carbons in the holders and making 
the brusk: larger at the top than at the tips. The bedding was also 
important. Many troubles that had been thought due to the carbons 
were found in the spacing. He described three methods of spacing (1) by 
pricking a paper band with a pin, (2) by putting the carbons on an ink 
pad and letting the mark app:ar on the paper. and (3) by marking the 
paper with light cuts with a knife-like ecge. Mica was worthy of a 
special Paper. It seemed to be a matter of the personal opinion of 
envincers, and an alternative between using an abrasive brush and 
skimming the commutator more often. The scraping of the copper 
should be well done if it were done at all. The Lundell S. LO. which he 
had used successfully, had extremely high resistance. For machines 
up to about 100 H.P. the narrow brush was excellent. The speaker then 
gave particulars of a 25 H.P. machine which had been run with soft 
graphite brushes for seven vears, and another using brushes which were 
almost like a soft lead pencil, and dealing with a current-density of 
98 amperes per square inch. This ran six days a week, day anc night. 

Mr. A. B Easow asked the author to give the law from the curves 
he had made showing contact voltage with current-density when the 
commutator ran at a high speed. Would it be of use also at low speed ? 
And, if so, what was the definition of high and low speed ? Was it 
1,000, 2,000, 3,000 or 4,000 a minute 7% 

Mr. LL. B. ATKINSON said when he was 22 years of age he took out his 
first patent—for a brush which prevented sparking. That was in the 
That brush had in it the principle that 
lay at the root of carbon brushes so far as they had anvthing to do with 
commutation. They had a transverse resistance, a resistance between 
the point and the heel, as well as a conductivity connection, which was 
from the point to the far end of the brush. That was the type of brush 
which was discussed there not many years ago by Mr. Mordey. It gave 
interesting results. The carbon brush was a difficult thing to use, kut 
it tided them over a point where they had to do things which could not 
otherwise have been done. To try and collect current from a com- 
mutator by means of a solid brush was the worst way to do it if it could 
be done in any other way. It was convenient to have a thing that did 
not alter its shape, but that did not necessarily involve a carbon brush. 
It might be a brush of some metal. The carbon brush lowered the 
efficiency of the machine, but if the brush were not used, the machine 
might spark so badly that it could not be sold. But for that simple 
solution inefficient designs might have been struggled with and put 
right. The carbon brush became imperative when solid armatures were 
introduced. He had used brushes with metallic layers with Varley 
floxible carbon betweon the layers. Jt was very effective. The author's 
curve of contact drop across the brush was fairly convincing, but Prof. 
Morris had shown that in certain other conditions other sets of forces 
arose. The question ought to be settled if that was so. 


Mr. Pottock said it was stated in the Paper that the commutating 
flux was correct at one value of load only. but he thought the designers 
would maintain that the flux was substantially proportional tc the 
load up to the point where saturation of the commutating poles 
began. He thought the maximum of prolonged overload was reached 
somewhere about 25 per cent. overload. Mr. Hunter- Brown seemed to 
think the designers of electrical machinery were a very “ kit and miss ” 
sort of people, probably because he had dealt with so many ancient 
machines. For machines up to 100 kw. it was his practice to so adjust 
the commutating ficld strength that there was substantially constant 
voltage drop across the brush from the heel to the tip, and that made it 
possible to use a low resistance high grace of lubricating brush. It 
would be interesting to know what rate of wear the author had found 
with the copper graphite brushes. With a Morgan Crucible C om pany's 
copper graphite slip ring brush he had found the wear to be 0-052 in. 
per 20 million revolutions, which was getting up towards the abrasive 
carbon brush. He thought Mr. Hunter-Brown’s suggestion that an air 
film existed under the brush was the correct one. The question of 
- contact resistance drop with increase in temperature might be explained 
by tho rarefaction of the air due to heat and the squashing out of the 
film alittle more. Could the author give the duration of the test of wear 
of slip-ring brushes, and state how this varied with graphite brushes * 
He agreed that a very large brush was unsatisfactory in service, but it 
was advisable to keep the size as large as possible consistent with satis- 
factory operation, because of the reduction of oost of renewals. 

Mr. RUPERT ALLEN agreed with Mr. Orsettich that the number of 
grades of brushes should be reduced. He preferred the C to the A 
standard. He tad been able to run machines from 100 to 600 volts 
with the same brush. With regard to inertia of brushes in high-speed 
machinery, if one had a brush which responded immediately to the 
bumps on the commutator, the condition would be better than one had 
at present. A 100 volt generator giving 4,000 amperes showed a very 
considerable rise of temperature when tried with the B quality brush, 
whivh had a fairly low coefficient of friction and contact drop: but the 
Morgan Crucible Company supplied a very low inertia brush, which 
brought the temperature down to half and reduced the coefticient of 
friction at the same time. 

The AUTHOR, replying to the discussion, said Mr. Constable and others 
were doubtful abont questions of minimum voltage, and asked how the 
curves were taken. ‘The one showing contact drop of carbon brush 
containing no graphite was taken on a short-circuited commutator by 
the ammeter and voltmeter method ; but many of the cm ves were taken 
with that actual brush, with the commutator at rest, and then the curve 
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ran right down into the origin. With very low voltage some current , 


was passed. Also, if the driving motor were run at full speed, the volt- 
meter remained nearly stationary, and the motor was then switched off, 
and the needle went back gradually until the commutator was almost 
at rost, when it also came to rest. The voltmeter dropped right down 
or a considerable amount, at all events. In taking the tests of contact 
drop of ahighly metallic copper graphite brush and a pure graphite bfush 
the brushes were tested on a slipring. Mr. Constable referred to the elec- 
trolytice offect, and gave an alternative explanation. That oxplanation 
did not seem to fit in with the fact that this action was confined to the 
negative brush. He agreed that the expression “electrolytic action” left 
something to be desired. That was why he said it was ‘‘ gomething akin 
to electrolytic action.” He had tried the double brushes as suggested 
by Mr. Constable. It acted like magic, and the 600 kw. generator on 
which they were tried behaved perfectly up to very heavy overloads. 
The disadvantage was that one brush wore faster than the other. Prof. 
Morris s remarks called to his méhd an interesting article in THE ELEC- 
TRICTAN in 1913, or thereabouts. by Prof. Alfred Hay and others, in 
wi ich the opinion was expressed that in taking contact drops a complete 
armature should be used, as being nearer working concitions than if a 
slip ring or shorted commutator were used. The armature was driven 
with the field frame removed, and current was passed through from a 
battery. The scheme was to measure the total voltage of the brushes 
and deduct from that the IR drop in the armature ‘windings. Some 
yeats later it was discovered that they had overlooked the fact that a 
counter E.M. F. was produced in the armature. If external lubrication 
had been found necessary, the brush manufacture? could only accept that 
statement as a reflection upon him—that something more remained to be 
done. The value of laboratory tests was that they were relative, and 
gave useful relative information. He had never had the impression that 
modern designs were a question of ‘hit or miss.’ There were old 
mvwhines running which were tho cause of trouble, and naturally these 
were impressed on one's mind. The duration of the wear test was 
20 million revolutions. He would reply more fully in writing. 


A Surface Having only a Single Side. 


In the ‘ Journal” of the Franklin Institute, Mr. Carl Hering 


recently described an interesting form of surface, not very generally — 


known, which has only a single side.™ All the surfaces commonly 


ap y a' 


Fig.3. 


. Figs 


Fia. 1.—A SLIP or PAPER FOLDED BUT NOT TWISTED. 


Fic. 2.—A SiMPLE Rrxa (Two-stpED) PRODUCED BY CONNECTING 
THE ENDS aad’ AND bb’, WHICH ARE OPPOSITE TO ONE ANOTHER. 


Fira. 3.—THE SAME SLIP OF PAPER FOLDED AND GIVEN A HALF Twist. 
Fig. 4.—A SURFACE HAVING A SINGLE SLIDE AND A SINGLE EDGE 


Fig.6. 


PRODUCED BY JOINING UP THE TWISTED PAPER, THE ENDS ab’ AND a'b 


NOW HEG CONNECTED. 


Fie. 5.—A SIMPLE Two-sipEep RING, SIMILAR TO FIG. 2, BUT HAVING 
ie. THICKNESS, 


Fic. 6.—A ONE-SIDED RING SIMILAR To FIG. 4, BUT HAVING APPRE- 
CIABLE THICKNESS, 


met with in practice have two sides. Thus a shell having no 
appreciable thickness has still an outer or convex side and an inner 
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or concave side, and mathematicians recognise this two-sided 
property by assigning different algebraic signs to the two normals 
drawn to any point on the surface from within and without. 

The one-sided surface is easily produced by taking a strip of 
paper or flat ribbon, giving it a half-twist and joining the two free 
ends so that the ribbon or paper has now a kink in it. lf we merely 
fold and join the surface ribbon without giving it a half-twist, we, 
of course, only obtain a’simple ring. If we are dealing with a 
material having appreciable thickness we can still obtain this one- 
sided surface by a similar operation, though the resultant body is 
rather difficult to represent pictorially. In the article referred to 
Mr. Hering discusses mathematically several highly interesting and 
complicated surfaces of this kind. 

These surfaces have, by reason of this peculiar mathematical 
property, some unexpected electrical ones. Thus, if a ring con- 
structed with a half-twist and having only one surface were made 
of a di-electric and covered to near the edge with tin-foil, it would 
not act as an electrical condenser. An ordinary surface, having 
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two sides, may be said to be bipolar and can become a condenser ; 
but not so the non-polar surface here referred to. Another curious 
property is that a pin stuck through the surface does not give rise 
to two normals of different sign ; as the pin enters and emerges at 
the same surface we have only one normal. If the ring is made 
of flexible material, like paper, and we cut it in two by dividing it 
along the centre line circle we obtain still only one ring, but of 
double the diameter. We discover, however, that the new ring 
has lost the origina] property of having only a single side, since it 
has four half-twists in it instead of one. If we make a ring by 
giving it any odd number of half-twists we obtain a one-sided 
surface, but if the number of half-twists is even we produce a two- 
sided surface of the ordinary variety. A ring containing an odd 
number of twists thus cannot form a condenser ; even though there 
may apparently be several trumpet-shaped orifices which might 
have dissimilar liquids passed through them without their mixing. 
But a ring with an even number of half-twists, and therefore two 
surfaces, could so act. 


The Economics of Works Costs. 


By J. R. DICK, B.Sc. 
(Concluded from page 738, Vol, LXXXI.) 


Summary.—This article deals with the following points :—(1) Symbolic statement of economic laws in general. (2) Law cf rent in the 
agricultural industry. (3) Rent asa function of productivity of the soil. (4) Kelvin’s law compared with law of rent. (5) Royalty for 


manufacturing processes a species of rent. (6) Law of diminishing prcductivencsg in other industries besides agriculture 
(9) Labour charges, day-work, piecework and premium systoms in 


(10) Qn costs or shop charges in general. Part of the oncost is a function of the productivity of 


costs and their object (8) Analysis of their components. 
relation to workman's productivity. 


the machines. 


increasing output. (13) Relation of machine oncost to direct labour cost. 
of accuracy in expressing oncosts generally as a linear function of the direct labour. 
(17) Establishment charges—how they are allocated. (18) Selling price irclusive of profit—how ascer- 
(20) Instances whero materials preponderate in the cost—Cable making— 


(21) Where invested capital cost preponderates— Electricity supply. 


charges, with examples. 
tained. (19) Relative importance of the cost factors. 
Foundry work. 


Oncosts IN THE FOUNDRY.. Limits OF ACCURACY IN THE 
UsuaL FORMULÆ FoR ALLOCATION. 


The production of iron castings as a primary branch of 
-Manufacturing, presents some interesting aspects of the 
application of the detziled costs equations, especially as 
regards oncosts. The simplicity of the foundry operations 
enables the effect of changes due to the volume and character 
of the output to be easily traced. One of the distinctive 
factors in foundry oncosts is the charge for fuel used in the 
cupola. A shaft furnace or cupola for melting iron necessitates 
the use of a bed of coke of the same amount for each day's 
cast, irrespective of the weight of metal actually melted. 
In addition to this invariable item, there is required an amount 
of coke proportionate to the metal melted, usually 1 cwt. to 
3 cwt; per ton of iron. The total cost of coke C for W tons 
of metal melted is then C=rd+ro(W) (within certain limits 
straight line), where A is the weight of coke in the bed, r the 
cost of coke per ton, and o(W) is a function of W. 

The cost per ton of iron melted is 


ree LeU 
on an y? 
or c=r (tk) (hvperbola),where K approximately constant, 
W) 
laces 27), 
replaces “TF 


For a cupola melting 4 tons per hour A is 0-25 ton and K is 
0-05 to 0-15 ton, the actual value depending on the efficiency 
of the cupola. The relative values in the equation of the 
hyperbola show how important is the total weight of metal 
handled (W) in reducing the expense of melting. To dis- 
tribute this class of foundry oncost, estimated for a given 
Period under assumed conditions, by means òf a fixed per- 
centage H on the weight of metal W will tend to cause serious 
errors, if a substantial change is made in the conditions. 
The following are figures from an actual foundry record of 
the coke per ton of molten iron :—(1) When two tons (WF) 


Z 
were cast per day, the value of the expression f 4K was 3 t2 


(11) Hyperbolic laws of the capital ccst cf machines and the running expenses per unit of product. 


(7) Factory 


(12) Effects of 
(14) Indirect labour and other shop charges. (15) Limits 
(16) Relative values of direct labour and shop 


or 4! cwt. per ton. The constant amount (A) of coke in the 
furnace bed was 5 cwt. and A was 2 cwt. per ton. (2) The 
output was increased for some months to 8 tons per day 
and the greater divisor W==8 reduced the weight of coke to 
2-1 cwt. per ton, or less than half the former value. Thus 
any attempt at preserving a constant linear ratio between 
furnace oncost and unit weight of melted iron over this range 
of output would have been fallacious. 7 

Foundry oncosts are usually based not on the direct labour 
but on the weight of the castings ; in some measure this 1s 
due to the fact that castings are often sold by weight. Even 
where the articles are light or intricate and the metal is not 
the chief factor in the costs, there are sound reasons for adhering 
to weight as the basis of allocation. A great part of the oncosts 
in a foundry, such as furnace expenses, indirect labour in 
handling the pig-iron and coke, indirect materials (sand, coal 
dust, &c.), cost of power for the air blast, &c., are quite in- 
dependent of the purpose for which the molten metal is 
intended. In other words, the preliminary expenses of pro- 
ducing a ton of molten metal have no relation to the shape 
of the moulds the metal will occupy, or to the labour of 
preparing them, and the bulk of Q is not primarily a function 
of L. Ina sense Q may be treated as a function of L, since 
with uniform runs of work it is found in practice that L per 
ewt. is a faiily constant figure, and, in fact, ə moulder’s wages 
are often based on the weight he produces. The allocation 
of the oncost on the labour and not the weight of the casting 
is sometimes claimed to give more consistent results in a 
foundry subject to wide variations in the volume and character 
of its output. But the labour basis for oncost instead of 
weight is just as likely to mislead, Jf the amount or character 
of the output alters the conditions from which the working 
coefficient for oncosts—either on labour or ‘material—was 
derived. Where castings of different types are sold by weight 
and all costs are finally reckoned “ at per cwt.,” It is only by 
a lucky coincidence that the oncosts as a percentage on the 
labour charges will be correctly apportioned to the individual 
castings. 

The safest method in the event of a change in the normal 
run of work is to review all the items of oncost, and from the 


- 


revised monthly total and the output of castings to determine 
a new Tate per cwt. applicable to the new conditions. 

The expediency of altering the selling price to correspond 
to the true costs then obtained will depend on whether the 
variation in output, necessitating the revision, is looked upon 
as merely temporary, or as the permanent future condition 
of working. The following example shows the effect of the 
two methods of distributing the oncost. (1) Foran output (W) 
of 200 tons per month of the same type of castings, the wages 
(L), at the rate of 2s. per cwt. were £400 and the oncost Q was 
£200 (approx.). On the labour basis of allocation, 


Q 200 ,. 
Hy =F = 0070 per cent., 
and as a rate per cwt. 
Q 200 
H,= W ~ 2007S per cwt. 


For any casting conforming to the general type either 
method obviously gives the same value of L+Q =8s. per cwt. 


(2) If, now, the nature of the work alters, so that L=£400 
produces a weight W=120 tons per month, the results from 
the use of H, and H, will be different. Proceeding as if their 
original values still applied, then the direct labour charge being 


4 
120 
of L+Q, is 5s. per cwt. 

Similarly, using H,=1s. per cwt. the value of L+Q, is 
43. 4d. To check these results with the true oncost, Q must 
be revised to correspond with the new conditions of diminished 
tonnage ; its total value will be found to have fallen to £175 
per month instead of £200, but the rate per cwt. is higher, 
being 1s. 54d. per cwt. instead of 1s. [The correct amount of 
L+@ is, therefore, 3s. 4d.+-18. 54d. or 4s. 94d. 

Hence the change to a lighter and more intricate style of 
casting causes H, to give too high, and H, too low a value 
for L+Q. In this case, although both are wrong, H, happens 
to give the closer approximation to the truth. 

(3) Should the character of the castings be simpler and 
heavier than before, the production per month may rise to 
300 tons for the same wages bill of £400, and the direct labour 
is then Is. 4d. per cwt. 

With H,=50 per cent., L+-Q,=1s. 4d.+8d.=2s. per cwt., and 
with H,—I1s. per cwt. L+Q,=I1s. 4d.+18.=2s. 4d. per cwt. 

Investigation of the real oncost per month under the new 
conditions shows a total of £250, or 10d. per cwt., and the 
correct figure for L+-Q is ls. 4d.+10d.=2s. 2d. per cwt. Thus 
for the heavier tonnage of simpler castings H, gives too low 


00 
>, — 98. 4d. per cwt., and Q =H L=l1s. 8d., the total amount 


and H, too higha value of L+Q, the error being the same for 


each. 

War work of a repetition character on a large scale has 
illustrated the necessity of considering ab initio the question 
-of oncost in the foundry, as shown by the following example, 
from actual practice. 

The average output of mixed castings had fallen during 
certain periods of the war as low as 10 tons per week, and for 
this tonnage L was 2s. 9d. per cwt., H, was 110 per cent. of L, 
and H, was 3s. per cwt. An influx of special heavy war 
castings all of one type caused the tonnage for some months 
to increase to 40 tons per week. In these circumstances the 
direct labour fell to 9d. per cwt. and after aggregating the 
oncosts item by item the correct coefficient of L, or H,, was 
190 per cent., and H, was Is. 6d. per cwt. It is obvious that a 
change in working conditions of this inagnitude would radically 
affect Q and both coefficients H, and H,, and would necessitate 
an entire reconsideration of their relationships to L and to 
each other. 

Where the changes in character and amount of output are 
on a smaller scale the danger of treating the oncost coefficient 
H, or H, as constant without careful examination will still 
be present, but to a less extent. i 


The peculiarity of foundry work, in contradistinction to that 


in other branches of engineering, is the very small assistance 
that mechanical appliances (with a higher oncost) afford in 
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reducing the hard manual labour of the workman. In reality the 
moulder’s work is not applied directly to the material of the 
casting but to the mould, which may be looked upon as the 
machine that gives shape to the casting. Each machine of 
sand after use on one article must be broken up, and although 
mechanical moulding plant enables the machines to be*re- 
produced rapidly it does not alter inf principle the waste of 
labour involved. Unless some method is adopted for operating 
directly to shape the metal, just as a capstan lathe does in 
turning, the ultimate productivity of foundry plant is bound 
to be low, ie., the machine element of oncost is too small, 
and the direct and indirect labour elements are too high. 


ELECTRICITY SUPPLY. AGREEMENT OF ITs LAW OF COSTS WITH 
THAT OF MANUFACTURING IN GENERAL. INVESTMENT 
CHARGES ARE THE PREPONDERATING ELEMENT. 


The supply of electrical energy illustrates in striking fashion 
the relative importance of the several factors in the general 
cost equations. Some 30 years ago the law of the cost of 
electricity supply was brilliantly expounded in detail by Dr. 
J. Hopkinson, Mr. A. Wright and others. The impression 
arose, in consequence of the widespread discussion of the 
maximum demand systems of tariff founded on these investi- 
gations, that the conditions for the production of electrical 
energy differed fundamentally’ from those of any other engi- 
neering commodity. This supposition is by no means true, in 
spite of the great disparity between the fixed and the variable 
elements in the cost of electrical energy, as the differences in 
costs of production of electricity and other commodities are 
only those of degree and not of kind. Doubtless the rational 
study of electrical costs was largely due to the fact that the 
unit product (the kilowatt-hour) has constantly the same 
physical properties, and thus minimises the complications that 
arise in dealing with varying quantities of different articles 
produced from one undertaking. On account of the uni- 
formity of the product there is probably no other industry 
where the influence of the several cost factors is better appre- 
ciated, or where the result of altering any one factor can be 
more accurately predicted. 

Taking the first factor (S) in the cost equation, it is clear 
at once that the material undergoes (in the commercial sense) 
an actual transformation from the substance coal into elec- 
trical energy. A chemical or physical transformation of 
material is not a common feature of engineering workshops, 
but it does not affect the application of the general equation, 
since in practice the coal (S) is purchased on its calorific 
value, and it contains implicitly a definite number of kilowatt- 
hours of energy. The cost (or preferably the we'ght of coal of 
standard calorific value) per kilowatt-hour follows the familiar 
hyperbolic relation to output. In the boilers the residual or 


_standing-by cost of fuel with zero output corresponds exactly 


to the cost of the constant bed of coke in the ironfounder’s 


cupola. The Willans’ line, already discussed, indicates the 


stand-by losses in the steam plant. Residual and variable 
amounts of loss also characterise the electrical generating and 
distributing system, and the summation of these various 
items gives the equation, 


where N is the number of kilowatt-hours of output per annum, 
S/N is the gross cost of .coal per kilowatt-hour, Q, is the sum 
of the residual items, as above, independent of output, and sis 
the net `“ running” cost of coal per kilowatt-hour. The 
quantity Q, is carried forward for inclusion in the general 
oncosts Q. 

The labour, L, employed in a generating station of a given 
site is remarkable on account of its negligible variation with 
output. In fact, with the development of coal conveying 
machinery and mechanical stokers, it is practically constant 
over considerable ranges of output. Instead of being an inde- 
pendent variable, nearly proportional to output, as in{other 
industries, it can by reason of its constant value be included 
in the oncosts. 
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This characteristic of central station labour.has some ‘curious 
consequences. The other parts of the general oncost cannot 
usefully be distributed as a percentage of L, as they are both 
invariable quantities. (Further, it is impracticable to pay 
the wages of workmen or shift engineers on a premium or 
profit-sharing basis, as there is no simple relation between 
their productivity and their wages. The central station staff 
is paid for technical skill and responsibility, which naturally 


affect the efficiency of running and the profits earned, , 


but it is extremely difficult [to correlate profits, as a 
function of their labour. As the financial results only 
reflect indirectly the efforts of the staff, this is probably one 
of the reasons why theirrates of remuneration are kept com- 
paratively low.) Thus the station labour L can all be con- 
sidered as indirect and as forming part of the total oncost, 
or as Q, forming part of Q. 

The oncost, properly so-called, comprises the usual sub- 
divisions (1) machine hour charges and (2) supervision, small 
stores, heating, lighting, repairs and depreciation, andall the 
wages of outside workmen except those chargeable to new 
capital. 

The charges under (1), or those already designated under 
rI for manufacturing generally, where Z is the total invest- 
ment in plant, and mains, &c., are the distinctive feature of 
electrical supply. The sub-division (2) can be called Q}, and 
the complete equation of costs can thus be stated for an 
annual output of N kilowatt-hours, 


or, — c=SsN +Q: +Q:+Q3+rI +M, 
and the cost per kilowatt-hour— 

E =o=s4 1ta H Cote eM ; 
or, substituting Q for Q,+Q,+93, 

aes fae RE 


Now, if K is the plant capacity in kilowatts N=Kt, where 
t is the time required to be run at full load K, so that Kt may 
be equal to the sum of the actual loads K,, Kz, Ks, &c., pre- 
vailing for the times ¢,, ta, fs, &c., corresponding to the condi- 
tions of working, or Kt=% Kntn=N. Comparisons are 


usually made on a year’s working, and, if T is the total number | 


of hours per annum (or 8,760), t is some fraction of T, or using 
the same notation as before, t=7'p (where p <1) and 
l N=Kt=KTp. 

In this expression p is known to electrical engineers as the 
“load factor,” and it is identical with its former meaning of 
productivity of the plant. When running under the best con- 
ditions or for the maximum possible time T, we get p=], 
while the productivity corresponding to any other time ¢ is 
less than unity. This is an inversion of the method for com- 
paring productivities in the agricultgral or machining indus- 
tries, where the standard value is based on the worst class of 
land cultivated, or the most inefficient man or machine in the 
shop. The equation, 


I Af 


then becomes, by substituting Kt for N, 


Since Z is the total cost of the plant aa is the cost per kilo- 


watt, and since t=pT, by substitution we obtain 
ae ore (2+ ) 

r pT + pT\ K Z 

or the generalised form c-=s+--(iKp). The limiting value of s is 
determined by the ultimate thermal and mechanical efficiencies 
of the prime movers and generators. For a given type of plant 
s has a hyperbolic relationship with K, just as i has, and, as we 
have already seen, for all productive machinery it tends to 
reach its minimum value with increase in size of the working 
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unit. Q+M, like all oncosts, are for long periods nearly 
constant, and only increase slowly with K. 

The item ri/pT diminishes in direct proportion with the 
increase in the load factor p, while Q+M/At falls with the 
increase either of the load A or the load factor p. There is no 
alternative here, owing to L being merged into Q+J/, 
to allocating the amount of @+M on the total product sold, 
viz., N or Ktp. 

Electrical engineers are familiar with this analysis of supply 
costs, and its uses in suggesting future improvements in costs. 

We recapitulate some of the principal facts which it empha- 
sises ; s exhibits the running efficiency of the plant, ri/pT the 
eficicncy of the investment and the advantage of using it 
intensively by increasing p, and (Q+M)/KTp the efficiency 
of management and labour and the benefits of developing a 
large business or the increase of both pand K. 

To give a concrete idea of the relative weight attaching to 
the various items we append the records of two large stations, 
one under company and the other under municipal manage- 
ment. In the first case, KT p=22 x 10° kw.-hours per annum. 
Q+M , 

n 38d., KTp =0 sad 
and c=0:83d., and o(ipK)=0-6d., and c=s+ọ(ipK) becomes 
0-83d.=0-23d.+-0-6d. : 

In the second case KT p=60 x 10° kw.-hours per annum, 

P ygd, ST 08 

pT 

and c=1-16d., and 9(ipK)=0-91d., and c=s+ọ(ipK) becomes 
1-16d.=0-25d.+0-91d. 

It is clear that the materials used represent only one-fourth 
approximately of the total cost per kilowatt-hour, the invest- 
ment and management.forming the remaining „three-fourths 
of the expenses. The contrast with cable manufacturing 
and other engineering industries is striking, and, in fact, elec- 
trical supply can be regarded as an investment rather than as 
a trading or manufacturing undertaking. 

The ratio of the turnover and profits to the capital invested - 
accentuates this distinctive feature. It takes from three to 
nine years to turn over the capital, while in engineering 
generally the annual output should be equal to the invested 
capital. For this reason clectric supply, after paying interest 
on the investment, cannot as a rule provide sufficient capital 
out of profits to meet the requirements of a rapidly growing 
business, and must rely on its stability as an attraction for 
fresh capital from other sources. 


CONCLUSION. 

In every province of engineering production commercial 
problems of the type exemplified above are constantly re- 
` curring, and their analysis on the lines we have endeavoured to 
indicate will yield fruitful results. Well-organised works do 
not usually neglect the determination of costs and, on the 
accounting or arithmetical side, employ all the available aids 
of cards, ruled forms and statistics. The generalised arith- 
metic or algebra of costs, in which the underlying scientific 
principles are exhibited should, however, be studied collater- 
ally with the routine processes, if the full benefits of systematic 

cost-kceping are to be realised. 


s=0-23d., i 


s=0-25d., 


a ee 


The Japanese Steel Industry.—It is not surprising to find 
that during the war Japan has been making strenuous efforts 
to render herself independent of foreign supplies in regard 
to iron and steel. Indeed the action has been practically 
forced on her by the extreme difficulty of getting supplies 
from Europe and America. There are said to be about 
60,000,000 tons of ore in Japan, and possibly an almost equal 
amount in Chosen. For her domestic consumption Japan 
requires nearly 1,500,000 tons of steol annually, and it is, 


‘therefore, computed that the reserves of iron ore in sight 


would only suffice for about 36 years. Meantime the demand 
is increasing so that efforts will have to be made to secure 


new sources of supply. 
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Power--Ganada’s Opportunity. 


By A. M. BEALE, A.C.G.IE., B.So. 
; (Assistant Engineer, Dominion Water Power Branch, Ottawa, Canada.) 


The return of peace will find most of the nations of the world resources, but is handicapped, as are some parts of Canada by 
burdened with debt. Vast greas devastated by war will have to be unsatisfactory water power laws. A new Water Power Bil has 
completely rehabilitated, end for a considerable period at least will recently passed Congress, and a Bill providing for a mammoth 
be non-productive. Belligerent countries will kave to make re- appropriation to aid water power development is now before Con- 
newals and replacements in many directions whence materiel has gress; neither of these measures have yet passed the Senate. 
been diverted for war requirements. Finally, the war has brought Water power is a salient feature in the contrast between the 
about the consumption of natural resources on such a vast scale United Stetes-Canadian boundary and the frontiers of Europe. To 


that it will be essential to see to it that in future our resources be a traveller journeying along the frontiers of Continental Europe in . 


used to the best advantage. times of peace, the most conspicuous handiwork of man would 
It is obvious, therefore, that, if the world is to make a speedy probably be the mighty fortresses designed for defence against war- 
recovery, there must be a quick industrial revival,and the country — like aggression; these must always serve to remind the frontier 
most prompt to produce in excess of its needs will be eble to dispose dwellers that they live in the shadow of a continual war menace. 
of its surplus in foreign markets to the best advantare, end being Here, on the contrary, the handiwork of man has been devoted to 
first in the field will be in a position to build up en export trade the erection of undefended bridges and canals along boundary 
whereby its national credit will be maintained, its rationel oblige- waters, and of hydro-electric stations, which attract dwellers to the 
tions met and imports requisite for its needs, comfort and generel — border regions that they may mutually enjoy a natural industriel 
well-being secured. Canada should be in a position to be carly in asset, and must remind them that they live in the light of, what 
the field, but must look to her industriel efficiency, if she is to progress promises to be, a perpetual peace. 
in face tof the keen competition which will develop amongst the France, until the war an importer of one-third of her coal, wes 
nations striving to regain their sadly impaired prosy erity. faced by the loss to the enemy of a considerable proportion cf her 
“ Motive Power,” in the words of Sir Dugald Clerk, “is of funda- own mines and the rising price and ditliculty of transportation for 
mental importance to industrial civilisation.” It kas Leen pointed imported fuel. Promptly and in spite of many difticulties, she has 
out that the development of power resources has gone hand in hand proceeded with hydro developments, and by the end of this year 
with civilisation, lack of mechanical sources of energy to replace — will have 1,160,000 m.p. developed, an increase of 450,000 n.r. since 
manual labour or the neglect of such sources has always retarded — 1910, two-thirds of which has been secured since war broke out.* 
progress, as for example, in China, whereas the discovery or develop- Traly, lacking coal, is an excellent ficld for water-power develop- 
ment of power has led to prompt industrial progress. The early ment, and through the famous A.E.G. the Germans secured a 
location of the iron end woollen industries in Yorkshire is attributed strangle-hold on Italian industry, and by 1910 515,000 n.p. was 
to the existence there of water power, while Great Britain's com- developed. Since the outbreak of war ‘the Italien Government 
mercial supremacy is in a great measure duc to the discovery and jas not merely broken the Teutonic hold, but has proceeded with an 
exploitation of her coal, which placed large quantities of power at active water-power policy. Prof. Luiggi, in a recent “Times” 
her disposal. ae neve Trade Supplement, states that 1,200,000 H.P. is now developed, 
The world war, bringing with it a tremendous speeding up of 300,000 H.p. under construction, while a further 500,000 H.P. is 


industry in the manufacture and transportation of munitions, bas planned in detail, and will be installed as soon as conditions are 
taxed the power resources of every nation, the immediate cause of Suitable. 


fuel and consequent power shortage has varied, but the result Las 
been the same, namely, an almost feverish energy to attain greater 
efficiency in the use of existing power resources and in the search 
for and investigation of new ones. Every country, of which we have 
news, is studying its power resources not so much from the stand- 
point of present needs but rather for those of the future. 

In Great Britain proposals have been set forth for vast central 
station fuel-power plants at strategic points for the supply of power 
for all industries, sc 2s to secure a more cfticient use of coal, the 
extraction of all by- products is being urged not merely on account 
of their value, which is enormons, but also because a cheap fuel will 
thereby become available to reduce the cost of power. A recent 
report by the Corhmittee on Electrical Trades appointed by the 
Board of Trade, states: “The prosperity of industries depends 
largely on cheap energy for driving machinery, and even a fractional 
reduction in price is of Importance in determining the ability of 
manufacturers to compete in the world’s markets.” Stock, too, i 
being taken of the water powers of the British Isles. 

A Conjoint Beard of Scientific Societies, acting under the auspices 
of the Imperial Government and recruited from the highest ranks 
of technical men in Great Britain is studving the resources of the 
Empire. Recognising the importance of water power, a strong sub- 
committee was appointed to take stock of this resource, and thanks 
to the co-operation of the Dominions a large amount of valuable 
date has been secured and steps taken towards a fuller knowledge 
and appreciation of the water power resources of the Empire. 
Whilst Canada leads, New Guinea, New Zealand, Tasmania may 
be instanced amongst others of the British Dominions as having | | ; jn Boe tk ; 
great and vastly important water-power possibilities. Den mark has practically- no water-power, and it is interesting to 

It may not he amis to: draw attention bereto the Tati Hydro- note, as indicating the national importance of power, that a sugges- 
Electrice undert rtaking in India, which, to those unfamiliar with - mon has been put forward for a triangular agreement whereby 
tropical conditions, is truly remarkable. It is a scheme to provide Norway 2 and Sweden should export hydro-electric poser to De th 
approximately 100,000 n.p. for 3,600 hours per year from valleys mark, Norway to make up any power deficiencies caused thereby in 
which have hitherto been dry for nine months of the year. This Southern Sweden, where the water powers are less extensive than in 
undertaking depends for its water supply on the storage of the the North. ie ba aap , ' 
monsoon rains, which, it is stated averaged, over a period of 34 years, Barcelona, the Manchester of Spain,” a city of oad inhabi- 
3} in. per day. for 45 davs. tants, is replacing steam power by hydro-electricity, and a Cangdian 

Phs sehénesak yet incomplete, is nevertheless in operation. It Company has already completed a large portion of an extensive 
was financed in India, and during the tirst year of operation eared ayete oF test rvoirs: aud hydro-clectnc stations ‘on. The Nopnera 


’, Sa, ors! s ` os ” 
and paid a dividend on its full capital. Pallaresa and Segre rivers. A recent number of the *‘ Journal” of 


In Russia, the Provisional Government has recently appointed a 
Water-power Committee, with absolute control over the develop- 
ment of all water-power schemes in the Empire exceeding 300 1.P 
Neutral countries are well aware that they will have to compete in a 
much keener market efter the war, and we sce signs of stimulated 
activities in the Scandinavian countries. 

A recent despatch from Mr. Albert Halstead, the United States 
Consul-General at Stockholm, states that the present capacity of 
water plants in Sweden is about 4,000,000 turbine horse-power, of 
ewhich 1.000.000 was completed during 1917. This is such an enor: 
mous advance from the figure of 850,000 turbine horse-power re- 
ported by Sven Lubeck in 1915, that one is inclined to doubt the 
accuracy of Mr. Halstead’s figures, particularly since former esti- 
mates only credit Sweden with 4,500,000 H.P. avaiable. 

Mr. Halstead states that 92 per cent. of the power is being used 
for the larger industries and 8 per cent. for illumination and the 
smaller industries. 

Information collected during 1915 by the Dominion Water Power 
Branch indicated that Xorway had 5,500,000 water horse- power 
available, of which 1,120,000 turbine horse-power was developed, 
400,000 nop. being utilised for nitrogen fixation. The ~“ Scientific 
American” reports details of a 320,000 n.r. Government develop- 
ment ut Nore Falls to cost upwards of £2,600,000 sterling, ‘and it 
would be interesting to learn what other developments have taken 
place since 1915. The Governments of both countries are rendering 
every possible encouragement in the development and use of ** white 
coal.” i 
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Amongst our allies the United States faced with similar fuel * ‘Tho `“ Matin,’ Aug. 10, 1918, states 1,500,000 H.P. developed on 
conditions to ourselves is taking active steps to mobilise her power Jan. 1, 1918. 


JANUARY 3, 1919. 


the Royal Society of Arts reports the formation of a powerful com- 
pany to exploit the Douro Falls on the Portugal-Spain frontier, where 
350,000 H.P. is said to be available. 


Switzerland has been called the “‘ Industrial Annexe ” of Germany, 
and in 1910, 25 percent. of'her 2,000,000 available water horse-power 
had already been developed. More recent information is not avail- 
able. Nevertheless, the mere fact that 32 u.p. had been developed 
in 1910 for each square mile of area is sufficient indication of the 
economic importance of Swiss water powers. . 


Japan.—The Canadian Department of Trade and Commerce 
reports that in April, 1918,4 water-power plant to the extent of 
625,000 H.P. was installed and 475,000 H.P. not yet complete, while 
steam plants to the extent of 180,000 H.P. were in operation, with a 
further 240,000 H.P. not yet complete. 

Concerning enemy countries, information filters through from 
time to time, and in Julv last the British ‘* Board of Trade Joumal ” 
contained a special article on the proposals for the centralisation and 
development of electric power supply in Germany as part of the re- 
construction policy after the war. In Wurtemburg the State is to 
participate in the administration of a scheme for the consolidation of 
all electricity works for the purpose of the uniform distribution of 
current. The Saxon Second Chamber in December, 1917, voted 
40,000,000 marks for developing State electricity works, on condition 
that light and power should be furnished at cheap rates for industrial 
and commercial use. In Bavaria a syndicate has been formed to 
exploit the water power on the Lower Inn, backed by the Deutsche 
Bank and native Bavarian financial and industrial interests. This 
syndicate has 2,000,000 marks at its disposal for preliminary work, 
and it is estimated that the complete scheme will require 150,000,000 
_marks. Another scheme backed by the A. E.G. of Berlin, proposes a 
development of Bavarian water-power to be begun three months after 
the conclusion of peace, the estimated output being over 21,000,000 
kw.-hours. Prussia seems to be committed to the policy of State 
control of electricity supply. 

In Austria, the Government announces the establishment of a 
special Department. of the Ministry of Public Works to control the 
electrical system, which is to be augmented by a great development 
of water power. This system is to be centralised and future con- 
cessionnaires, whether private or public, made to conform to the 
general scheme. In Hungary similar legislation is in preparation. 

The above summary sets out briefly what is taking place in other 
countries, and renders it quite obvious that mechanical energy is the 
life-blood of the national industrial body, and that the nation which 
has a dependable source of power capable of producing energy 
cheaper than other nations will have a tremendous advantage. It 
behoves Canada, therefore, to take steps, and quickly, to assure her 
industries of adequate supply of cheap power.. To quote again from 
the British Board of Trade report, we find the recommendation : 
“That Government should recognise the dependence of “the State 
both from military and industrial standpoints, upon the supply of 
electrical energy regarded as a ‘ key’ industry.’.”’ 

In the course of little more than a generation electricity has, by a 
series of swift, offensive movements made a conquest of the lighting, 
heating, transport and industrial power fields, and seems likely for 
most purposes to displace other forms of mechanical energy. As 
succeksful competition in the commercial world depends very largely 
upon the resourceful use of electric power, whether obtained from 
fuel or water power, the consideration of measures by which it may 
be readily available in dependable quantities and at low rates is a 


matter of vital importance, as affecting the position of Canada in © 


the approaching period of reconstruction. 

There are many elements which have contributed to the present 
acute fuel and power situation in Canada. The largest concentration 
of population and industry is in Ontario and Quebec, which have no 
coal resources, and therefore fuel has to be hauled a long distance. 
The strain‘on transportation systems incident to the war has made 
it impossible for them to deliver all the coal required. The supply 
of water power is abundant, but the quantity developed is barely 
sufficient for manufacturing and’public utility requirements. Imme- 
diate and extensive hydraulic power expansion would not alone solve 
the problem, since any great saving in fuel consumed for heating 
purposes cannot be looked for in so severe a climate, nor would such 
saving be economically sound ; again, traffic is not yet sufficiently 
dense on Canadian railways to justify the capita] outlay incident to 
main line electrification, so that we cannot look for much reduction in 
railway requirements. It therefore becomes necessary to consider 
seriously the utilisation of the’ample peat resources in this region. ` 

In Eastern Manitoba we find similar conditions of ample! water 
power and deficient fuel supplies. As we move west the water 
power disappears. and we come to a region tributary to lignite and 
sub-bituminous coals, the most efficient and generally satisfactory 
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use of which provides an ample field for research. As British 
Columbia is reached: higher quality coals and water power are 
encountered. 

So bricf a survey can only indicate the general nature of the prob- 
lem of power and fuel. This problem was the subject of a meeting 


. of the Engineering Institute of Canada held in Toronto in March 


last, where a number of Papers were read, shedding much light on the 
situation, and revealing the fact that in water power, coal, peat, 
wood, oil and natural gas Canada has magnificent stores of energy. 

This mecting served to show that there were various Dominions 
and Provincial organisations having to do with the administration 
and investigation of fuel and power resources, and that each of these 
had already available much well-considered data; it remained to 
co-ordinate and direct the effort of these organisations. 

On April 25th an Order in Council was passed appointing a 
Dominion Power Board composed of nine engineer officials in the 
public service, who have in the past given the power problems of the 
country extensive study The Hon. Arthur Meighen, Minister of the 
Interior, is Chairman of the Board. j 

The Order in Council sets forth in detail the reason for appointing 
the Dominion Power Board and outlines its duties as follows :— 


1. Collecting and systematising all the information available in 
the various Government departments regarding the fuel and 
power resources of Canada. 

2 Obtaining, where practicable, through existing organisations 
and elsewhere, such additional information as may be found 
necessary to supplement that which is already available. 

3. Studying all such data with a view to making, from time to 

e time, appropriate recommendations respecting the most 
advantageous use of the fuel-power resources of the Dominion, 
including water powers on boundary rivers. 


4. Consulting with all responsible bodies and persons carrying on 
water resources or power investigations in Canada, with & 
view to bringing about united effort and mutual co-operation. 

5. Making a systematic study with a view to co-ordinating, as far 
as possible, all work now carried on respecting water and fucl 
resources, and all related investigations, so as to avoid 
overlapping of effort, and to make the results available to 
the interested public in the most acceptable and economical 
manner. | 

6. Conferring with and, where necessary, securing the advice or 

\ assistance of :— 
(a) Power or fuel producing interests. 
(b) Specialists or experts in the development or use of 
power whether produced from one or another agency. 
(c) Provincial or Dominion commissions, councils, boards 
or officials interested in one or another of the various 
power producing agencies. 

7. When necessary fer the consideration of any particular problem, 
appointing, with the consent of the Minister of the Interior; 
assessors who shall, in connection with any such particular 
problem, represent provincial departments, Dominion, Pro- 
vincial or municipal commissions, councils or boards, and 
power producing intcrests. 

8. Reporting from time to time progress and results of their work 
to the Minister of the Interior, who shall be Chairman of the 
Board. 


The Board immediately entered upon its duties, and much of 
value has already heen accomplished. It is early yet to look for 
concrete or far reaching results, but one can confidently look forthe 
gradual evolution of a ` Master Power Policy ” to guide the develop- 
ment of our energy resources. The development of these resources 
to the best advantage is essential to our industrial future, and will 
place Canada in the forefront, able to hold her own in the world’s 
markets, and a source of strength to the Empire at large. 


Small Motor for Dental and Surgical Work.—The making 
of motors of very small output and dimensions has been in 
the past something of a speciality in Germany, and the design 
of these small machines calls? for considerable skill.+ They 
have many special applications, for example, for dental work 
and for surgical appliances. We observe that a smell motor 
for work of this kind has recently been described in the German 
technical Press, the dimensions (in the enclosed form) being 


only 3cms. diameter and 4 ems. in length. The weight is 


given as 150 kg. and the speed as 5.000 revs. per min. The 
motor is intended for dentists and surgeons, but it will prob- 
ably have many other special applications. 
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SPECIAL NOTICE. 
Last week’s number of “THE ELECTRICIAN” completed Vol. LXXXI. 
With the number of Jan. 17 will be issued the Index to the Volume. 


1918. 


At length we are able in circumstances of peace to review 
a years progress. It is, indeed, true that our activities 
during nearly the whole of this period have been devoted 
to war; but at last this order of things has now passed 
away, and we have before us the important work of return- 
ing to peaceful activities, and of repairing the damage that 
has been done during the past four years. 


THE Dreom INDUSTRY. 


When we come to consider the progress of the electrical 
industry, we find ourselves very circumscribed, as ‘on 
previous occasions, for this industry has been all important 
in the manufacture of munitions, and consequently the 
greater part of its progress has been hidden behind a veil. 
There are, however, certain events which stand out pro- 
minently. Among the most important is the publication 
of the report by the Board of Trade Electric Power Supply 
Committee in June last. The proposals to set up Elec- 
tricity Commissioners, to divide the country into a number 
of districts which would depend upon so-called super- 
power stations, and to co-ordinate the whole supply of the 
country, have been generally received with satisfaction. 
It is realised that the present chaotic state of affairs, leading 
to great inefficiency and to a very wasteful utilisation of 
coal, cannot be permitted to continue. The only point 
seriously open to argument is the precise course to be 
adopted in regard to certain details of control, and more 
particularly the respective claims of private enterprise and 
local authorities. From this point of view discussions have 
taken place, notably at the annual convention of the 
Incorporated Municipal Electrical Association, and with 
these may be coupled the discussions at Manchester and 
elsewhere on the report of the Coal Conservation Sub- 
committee, which appeared rather more than a year ago. 
Much of the technical discussion has turned upon the 
commercial advisability of transmitting power from large 
power stations, ideally situated, as compared with the 
adoption of smaller stations provided with cooling towers 
and near the load which such stations are to supply. 

Further progress has been made in the inter-linking of 
certain power stations, or in the working out of such schemes, 
as, for instance, in the Glasgow area and between Sheftlield 
and Rotherham. These sche nies: however, have necessarily 
suffered through the many demands on copper for purposes 
of war. 

A dominant factor in preventing normal expansion of 
electricity supply systems has been the shortage of coal. 
This shortage led to an order restricting supplies to domestic 
consumers, and expressing both electricity and gas in terms 
of coal. Further, new connections are even now not 


permitted without a permit from the Controller of Electric 


Supply. This has led, unavoidably, to much inconvenience ; 
it has also led to the examination of many works in order 
to see what economy was being realised in power produc- 
tion. The effect of such investigations, as proved by Mr. 
_D. Waso, was to show a very serious waste of coal, and 
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even in electricity stations the coal consumption was found 
to vary up to a maximum of 18 lb. per kilowatt-hour. . It 
is to be hoped that this investigation will have impressed 
upon the engineers of our smaller stations (and even of our 
larger stations also) the need for systematic measurements 
in both boiler room and engine room, so as to determine 
the actual working efliciency of each item of plant at 
regular intervals. 

There has been a further retarding influence owing to 
the fact that generating plant was required for many 
purposes, and consequently it could only be allocated to 
electricity supply stations according to the urgency of their 
claims. This allocation has given rise to a certain amount 
of heart-burning, but we think it is now realised that the 
allocations have been made fairly. Notwithstanding these 

restrictions, the expansion of the electricity supply business 
during the war has been astonishing. Figures published 
by the Ministry of Munitions show that the additional plant 
put down or sanctioned since June 30, 1914, has ARA 
to 969,525 kw., the original capacity being 851,756 kw., s 
that the increase has been about 114 per cent. The Simba 
of kilowatt-hours sold by the 76 undertakings which made 
CER during this period was 1,493 millions in 1914 
and 2,544 millions in 1917, or an increase of about 70 
per cent. 

Very naturally, under the circumstances, there has not - 
been any great activity in electric heating and eooking for 
domestic purposes, There have, however, been large 
developments in this direction in the Navy and in munition 
works, and more recently in national kitchens. The last 
named is a new development, which may or may not persist 
when conditions become normal once more; but, as far as 
works are concerned, the electric kitchen should undoubt- 
edly become a very common feature in the future. 

Among the branches of the electrical industry which have 
made marked headway owing to the war must be included 
that of electric welding. Certain regulations have been 
issued by Llovd’s Register of Shipping in regard to this 
new method when applied to the construction of ships. Ít 
is likely that large developments will take place in this 
direction owing to the saving in labour and in time, The 
growing importance of the subject led recently to an 
interesting discussion at the Institution of Electrical Engi- 
neers on Are Welding Regulations. So far no regulations 
have been drawn up by “the Home Office to ensure the 
safety of employees, and consequently the subject is one 
which requires ventilation. 

The Institution of Electrical Engineers has ‘also heen 
active in many other directions. Among Papers of a com- 
mercial character read before the Institution may be men- 
tioned that of Mr. LEONARD ANDREWS on “ Overseas Dis- 
tribution ” and that of Mr. C. TURNBULL on “ A British 
Electrical Proving House.” -The Council have also paid con- 
siderable attention to other subjects, such as patent law, 
and have issued a valuable report on this subject. 


BRITISH TRADE. , 


When we pass to trade generally there are many points 
of more than usual interest. Early in the year details were 
published of the scheme for reorganising the Board of Trade. 
The work of the Board has now been organised in two main 
departments, consisting, on the one hand, of the Depart- 
ment of Commerce and Industry, and, on the other, of the 
Department of Public Services Administration. The first 
of these includes a number of sections, one of which deals 
with the work of Trade Commissioners and Commercial 
Attachés and with the Consular Service. Another is to 
be responsible for the development of home industries, 
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including such matters as “alien penctration.” Yet 
another section deals with the administration of the law 
relating to paterits, trade marks, designs and copyright. 
It 1s proposed that questions of policy relating to industrial 
power, including electricity, will be handled by one of the 
sections. Another section is to deal with economic poliev, 
and will take over the duties of the temporary Industrial 
(War Enquiries) Branch of the Foard of Trade. The 
Public Services Administration Department is to deal with 
many of the matters already handled by the Foard of 
Trade, including electric lighting acts. 

Progress is being made by the Overseas Trade Depart- 
ment, under the direction of Sir A. STEELE MAITLAND, who 
gave some account of the position of the Department in 
the House of Commons in March last. A number of Trade 
Commissioners have becn appointed. At the same time, 
we doubt if such appointments are being made in anything 
like sufficient numbers, and in this respect it looks as if we 
are being rapidly left behind by the corresponding organisa- 
tion of the United States. — | 

During the past ycar a number of committces have con- 
sidered various aspects of Britishtrade. Among these may 
be mentioned the report of Lorp BALFOUR OF ‘BuRuEIGH’s 
Committee on Post-War Policy. This report gave no 
encouragement to those wha desire wholesale Protection. 
On the other hand, the Committee were in favour of main- 
taining cxisting prohibitions against the fmpoitation of 
enemy goods for at, least 12 months after peace. Any 
attempt to make the Empire self-supporting was not 
regarded as very practicable or economically sound, although 
it was felt that the general policy should be such as to 
make the Empire independent in an emergency. An 
imperial bank of industry was not recommended, the view 
being taken that shortage of capital should be remedied by 
increased production and by saving. On the other hand, 
protection was recommended for certain pivotal industries 
and against dumping and sweated goods ; and it was pro- 
posed that a strong and competent koard, having an 
independent status, should he formed to examine all 
applications for State assistance. Neither the metric 
system nor decimal coinage was recommendcd for adoption. 

The metric system and decimal coinage have received a 
good deal of attention during the last year or two. So far, 
no definite steps have been taken, notwithstanding the 
recommendation by the bankers; the Government still 
hesitate to act, and a Royal Commission was appointed in 
September to consider the question further. 

On the other hand, the Roard of Trade Committee 
appointed to consider the position of the electrical industry 
after the war reported in favour of Protection. This 
Committee also recommended that only British tenders 
should be accepted. by State departments, and that more 
extended banking facilities should be made available, 
preferably by establishing industrial banks. 

Many manufacturers have felt the burden of the excess 
profits tax during the past year, due particularly to the 
fact that a rate of dividend which was adequate before the 
war is by no means adequate at the present time, and that 


proper stability after the war could not be expected without | 


adequate reserve funds, which are difficult to accumulate 
when dividends are subject to such a tax. Under these 
circumstances it was pleasing to hear that the Poard of 
Inland Revenue recognised the desirability of giving relief 
for obsolescence, and also in certain other directions where 
loss was due to working under war conditions. 

The year has necessarily been one of restrictions and 
control. These have had a hampering effect, and it is to 
Le hoped that they will all soon be things of the past. 
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The fact, however, that our firms:are still finding oficial 
o-stacles to the dispatch o° representatives to foreign 
countries is not encouraging. 

PATENTS AND TRADE’ MARKS. 


A subject which has been agitating the minds of many 
people during the past year is that of patents and trade 
marks. A Bill was introduced by the Covernment dealing 
with this subject; but great exception was taken to 
several of its provisions, and the measure was dropped. 
A new Bill may ke expected shortly, and it is desirable that 
every efoct should Ee made to secure proper legislation in 
this direction without further delay. It is felt that our 
patent system compares verv unfavourably with that of 
the United States, koth as regards lack of value and high 
cost. A life of I7 ycars is much moze adequate than 14. 
Then there is the great question whether the time has not 
now arrived when an Empire patent should be practicable, 
thus reducing the heavy expense ‘which is now incurred 
if complete protection is desired. In so far as trade marks 
are concerned, it was felt that the new proposals would do 
At 
the present time legislation of this kind must be divided 
Mto that which is permanent and that which is required to 
meet temporary conditions. In regard to the latter, the 
most important question is that of providing a suitable 
moratorium to give an extension of life to all patents for 
a period equal to that of the war. On the part of patentees 


_ there is a strong feeling in this direction, but, unfortunately, 


the Government do not: appear very svmpathetic, and are 
more inclined to adopt é procedure which would be in- 
adequate to meet the needs. , 

LABOUR. 


The attitude of Lakour during the past year has been 
illustrated by more than one regrettable strike. This was 


the case more especially at Coventry, where a strike took 


place on account of what is known as the embargo on 
skilled labour. Although some misunderstanding arose 
through a badly worded notice, we know no reason that 
can be put forward seriously to justify this particular strike, 
and, judging by the report which was subsequently drawn 
up by a Committee. under the chairmanship of Mr. Justice 
McCarpik, it may be concluded that the strike was the 
work of a small irresponsible minority, such as 1s generally 
prepared to throw to the winds all responsibilities, national 
or otherwise, for an attack upon the capitalist. This is an 
attitude which is doubtless due to ignorance, but unfor- 
tunately it remains. 
upon the railways after an award had keen Becepree by 
the responsible trade union officials. 

It is clear that if strikes of this kind can take place at a 
time when there is every induccment to remain at work 
through the calls of patriotism there will be a still greater 
likelihood of industrial strife when ordinary civil conditions 
are fully resumed, more particularly when it 1s remembered 
that, although the Government can afford to pay inflated 
prices under the necessity of war, commercial conditions 
do not permit of prices which are artificial. The only way 
in which such conflicts can be avoided is by better mutual 
agreement between Capital and Labour, and, with this 
object in view, a series of meetings have been held during 
the past year by the Industrial Reconstruction Council and 
by the Industrial League to support the principles laid 
down in the Whitley Report. Undoubted progress has 
been made in this direction, and, according to a recent 
official statement, 79 joint industrial and other councils 
have now been formed to represent employers and employed 
iQ various industries. 


~- 


F 


Another regrettable strike was that - 


aa, 
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It will beremembered that the Whitley Report advocates 
combination on the part of both employers and employed. 
and it is unlikely that joint councils will be formed except 
from represe ntatives of such bodies. It has thus been felt 
that the engineering and administrative staffs of manufac- 
turing fons: mav be left out in the cold in any such arrange- 
ment, and will have no voice as to the conditions under 
which thev are emploved or the adequacy of their remunera- 
tion. This feeling bas led many se ientific and technical 
workers to canei the necessity of combination. and as a 
result certain new trade unions have Feen formed. It is 
obviously desirable that such bodies should not be so 
nume ous as to overlap in their activities. This view was 
felt to be important by the Council of the Institution of 
Electrical Engineers, and, as a result of negotiations, the 
Couneil have now recognised the Electrical Power Engineers’ 
Association as the one body which should ke supported as a 
trade union to represent. the interests of engineers engaged 
in electricity supply stationg. This unton has now reached 
a position of some strength, and its existence has been 
generally challenged by the Electrical Trades’ Union, which 
has adopted a very hostile attitude. The only justification 
for this attitude is that the scope of trade unionism has now 
been extended xo as to embrace those who work with their 
brains as well as those who work with their hands : but it 
is fairly obvious that the interests of the staff and of those 
whom they contiol are not necessarily the same. and it is 
hetter, in our opinion, that separate unions should exist. 
The subject. is by no means free from difheulty. as was 
pointed out in a recent issue of THE ELECTRICIAN, 

-~ EDUCATION. 

Among the many subjects which are of vital interest to 
Labour must be included that of education. A Bill dealing 
with this subject was introduced in the House of Commons 
last year, but was withdrawn owing to certain difficulties, 
more particularly in regard to administration. Another 
similar Bill was introduced last March, and has now been 
placed on the statute book. This provides for an extension 
of the age of compulsory education, and it thus introduces 
an innovation which in principle must be accepted gladly 
by all those who have the physical and mental welfare of 
the nation at heart. Very naturally it introduces certain 
difficulties through the reduction of earning power of those 
who are quite voung, and at a time when their parents 
probably find the financial position difficult. Also, from 
the industrial point of view, certain objections have been 
raised. The question was dealt with at some length in a 
memorandum issued by the Federation of British Industries 
in January, 1918. In such questions of reform difficulties 
are inevitable, but we do not doubt that industry will adapt 
itself to the new conditions, and that the country as a whole 
will ultimately benefit. 

The question of science in education formed the subject 
of an important and lengthy report drawn up by a Com- 
mittee over which Sir J. J. THOMSON presided. This report 
pointed out the importance of encouraging the would-be 
Civil Servant to have some adequate idea of scientific 
subjects. The report also touched upon the desirability 
of paying suitable salaries to teachers. Generally it may 
be said that in this report the importance of science was 
emphasised, without, however, disregarding the fact that 
the “ humanities ” are essential to a liberal education. 

During the past year we have had to mourn the loss of 
some well-known pioneers, including Sir Joun WOLFE 
Barry, Mr. R. W. BLacKweELL, Mr. J. S. SELLON and 
Mr. STEPHEN SELLON. Also Mr. J. O. CALLENDER, Mr. E. 
CUNLIFFE-OWEN, Prof. B. Hopkinson, Lieut. LLEWELLYN 
PREECE, Mr. R. M. Sayers and Mr. W. R. SYKES. 
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re oreneccnarnen 
A Small Book on Electric Motors. By W.Perresx Maycock. (Lone 
do : Sir Isaa: Pitman & Sens, Ltd.) Pp. xx. 192. Ss. ret. 


As is well known to our readers, the late Mr. Maveock wrote 
many elementary books on electrical subjects which have a 
recognised value. None of them vo very deeply into their 
subject, but treet the theory and practice ine wes whieh is 
simple and cesy to understend. This lest book of his is 
written for men with no electrical knowledge whatever, 
Who come into contact with electrical mechinery in their 
dev's work. Such è book must necessarily contain meny 
Ineceuracies in order to meke the explene tions simple and vet 
approximetely true. but actual mis-statement of fect should 
be avoided. We find, however, that so many mis-statements 
have been mede by the author. thet the reader must inevitably 
become confused if he passes on to a slightly more advenced 
book, or even when he comperes the text with what he finds 
In prectice, 

The work is divided into six chepters: Advantages of 
Klectric Power, Continuous- or Direct-current Motors, Con- 
trols end) Control-cear for Motors, Alterneting Currents, 
Altern: Ung-current) Motors end their Control, Explenation 
of verious Technicel Metters end Terms. Inthe first che pier 
the euthor explains that every kind of machinery ime gine ble 
ean be driven by cleetrie motors. This is no doubt quite 
correct, end preiseworthy from a propagenda point of view, 
but it would perhe ps have been wise to explein further that 
electricity is not elwavs the best form of power, although it is 
so es a general rule. The chapter on controls end control- 
gesar sppeers to be ti best written. but here a serious mistake 
occurs. In the ditgram of the Laurence Scott control, the 
diverter is shown ancl peross the armeture only end not 
cross the interpoles es well, This’ means that the interpoles 
carry a dilterent current from thet in the armature, which 
would cause bad sparking, In the chepter on alterneting 
current motors. we find the stetement thet en oil-switch 
alwevs breaks the current when it is passing through its zero 
value, end in the lest chapter it is seid thet e motor always 
has its best efficiency end power-factor et full load and thet 
the power-fector is early elwe, avs less then unity. 

Although the euthor tells us that a little knowledge is 
better tian none et ell, we ere inclined to edhere to the old 
adage thet “a little knowledge is a dangerous thing.” 

R. G. J. 
Clearing the Ground. Bv“ Lumber Max.” (London: Constable & 
Co.) Pp. x.=312. 7s. 6d. net. 

About helf this volume is concerned partly with the origin 
of the war and partly with some of the events which have 
occurred since the out break. To the averege reader, however, 
the section deeling with peace will appeal more et the present 
time. In this the euthor discusses in a commonsense way 
such subjects as a League of Nations, showing how very little 
reliance can be pleced upon an idea of this kind when it comes 
to practical politics. We fear he is right, end we hope that his 
criticisms will have beenecarefully considered by those who 
are to have a sev in the peace negotiations now ebout to begin. 
A. Leegue without force, united counsels and quick action 
would be worse then useless, for a victim might be almost 
annihilated before a ponderous combination began to move. 
On the other hand, a League of Nations should have at least 
a moral weight,and mght act as a deterrent to wrongdoers if 
the constituent nations were sufficiently free. 

In the last section of the book the author deals with the 
future. Here we have a number of problems presented, such 
as the food supply, labour, education, the party system of 
politics, &c. His remarks on the creation of wealth and the 
“ conscription of wealth ” are particularly opportune. It is 
also an advantage to have some plain brief statements of 
the balancing of imports and exports and the effect of invest- 
ments abroad upon this balance. Many of these problems 
will be vital to our existence during the next few years, and 
any of our readers who feel that they have some responsibili- 
ties, even though small, in the government and institutions 
of this country would do well to read what the author says. 
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The Potential Generated in a High- 


Tension Magneto.* % 
By Prof. E. TAYLOR JONES, D.Sc. f 

The arrangement of circuits now usually adopted in the high- 
tension magneto, as used for ignition in motor-car and aeroplane 
engines, consists of a primary and a secondary coil, both wound on 
the armature core, and a contact-breaker in parallel with whigh is 
the condenser. The rotation of the armature between the polés of 
the permanent magnet serves to establish the primary current. At 
a point in the revolution, near which the primary current would have 
its maximum value, the contact is broken; thereupon the high- 
tension effect is produced in the secondary coil. The secondary 
potential depends mainly upon the current i in the primary coil at 
the moment of break, and is in fact, as in the induction-coil, approxi- 
mately proportional to this current. - The manner of growth of the 


primary current after ©“ make” is well understood, and methods ` 


are available for determining with sufficient accuracy the value of 
this current at the moment of “ break.” t i 

The present communication is mainly concerned with what goes 
on after the contacts are separated. The constants and coefticients 
upon which the secondary potential depends may be enumerated as 
follows :— 

(1) The self-inductance of the primary-coil £,; (2) the self- 
inductance of the secondary coil L}; (3) the inductance of the pri- 
mary coil on the secondary Lo, ; (4) the inductance of the secondary 
on the primary L32: (5) the capacity of the primary condenser C} ; 
(6) the capacity of the secondary circuit C,; (7) the effective re- 
sistances Ri Fa of the primary and secondary coils. Probably 
none of the above quantities are strictly constant during the oscilla- 
tions subsequent to break, The inductances and secondary capacity 
vary with the magnetic state of the core and with the position of 
the armature. The effective resistances include variable factors 
depending upon eddy currents and hysteresis in the core and pole- 
pieces. Mean values of the various quantities during the short 
interval of time between break and the moment of maximcm 
secondary potential must therefore be assumed. 

In the original Paper the author then proceeds with a series of 
calculations enabling the optimum value of u (==L,C,/L,C,) to be 


calculated, and therefore the optimum capacity of the condenser 


when L, and L,C, are known. The theoretical curve can then Le 
determined showing the relation between the capacity of the con- 
denser and the maximum secondary potential. Several typical 
curves with well marked maxima and minima are presented. As 
an example the author attempts to obtain the capacit y-potential 
curve for a certain high-tension magneto of the rotating armature 


type, with the condenser attached to the armature and rotating with . 


it. When a small inductance was included in the primary circuit a 
curve with clear indications of arches was obtained, two maxima 
being present. The experimental and calculated results are shown 
to be in good agreement. a 

Finally the author calculates the frequencies, amplitudes and 
damping factors of the oscillations of the magneto circuits, and hence 
the maximum secondary potential, as follows :— 

.The capacity of the condenser attached to the armature is 
€,=0-175 mfd., and with L,=0-0135 henry we have 

£,C,=2-36.10-°c.g.s. and £30,=1:48. 102%c.g.s. 
Other quantities derived are :— 
Laı=0:49 henry ; 


- eA aog | 
liL: 
: 2La,+-L, æ e 
e 1.05 
t L, ) 
R, R, 
“1 1815; —*=1100. 
2L, 2L; 


The frequencies are n, =2607 per second, n,=11624 per second. 
The amplitudes are (with ij=1 ampere) i 
27e( Lit Laion? 


B,= 2 2 = 8,680 volts, 
Nga —Nı 
pe nat baan 1,950 volts. 
n,?—n,* 


The expression for the secondary potential in volts is shown to be ` 
V'2= 8,680 e~ 138¢¢ sin 9385001 — 1950 e—112°t sin 4185000, 
1 being in seconds and the angles in degrecs. 


* Abstract of a communication to the “ Pail. Meg.” 
t See u'ae ELECTRICIAN, Sept. 14, 1917, p. 923. 


THE ELECTRICIAN. 


1° 


~ 


The maximum value of V, is 8,530 volts at ¢—0-000069 sec. 
(ọ=6£ 45). If damping had been neglected the maximum would 
have been 9,710 volts at (=0-00007 sec. If, further, the citeuits 
had been better adjusted, so that the positive maxima in the two 
oscillations occurred simultaneously, the maximum would have been 
(for the same amplitudes) 10,630 volts. Thus there is a drop of 
9 per cent. in the maximum secondary voltage duc to difference of 
phase, and a drop of 12"per cent. due to damping. The least current 
observed to produce a 0-2 mm. spark was 0:232 ampere. Taking 
the sparking potential at 0-2 mm. as 1,550 volts, the smallest primary 
current required to give this spark is, according to the above ex- 
pression for V., about 0-182 ampere. The actual potential generated 
by the magneto, as estimated from the spark-length, falls short of 
the value calculated by the above expression by about 25 per cent. 
This difference is attributed to (1) the “lag ” of the spark, (2) im- 
perfect interruption of the primary current, (3) the fact that the 
inductances were determined for frequencies considerably below 
those of the actual magneto circuits It is clear that only a small 
proportion of the initial magnetic energy $L ro? (L, being here the 
primary self-inductence for slowly varving currents) appears as 
electrostatic energy in the secondary circuit. Regarded as an 
arrangement for producing high potential, the magneto is therefore 
a machine of low efficiency. In view of the fact that high secondary 
potential is the chief condition for spark production, and that in the 
opinion of some authorities it is also one of the controlling factors 
in the process of ignition—it has been suggested that a sufficiently 
high potential will produce ignition even though no spark actually 
passes—there appears to be need for improvement in this respect 
in the design of high-tension magnetos, 


On the Rate of Change at 100°C. 
and at Ordinary Temperatures in 


the . Electrical Resistance of Har- 
dened Steels.* | 


By E. D. CAMPBELL. 

The electricel resistance of steel and other alloys is now recognised 
as being primerily dependent on the chemicel constitution of the 
solid solution of which the steel is composed. This relation ketween 
specific resistence and the chemical constitution was not clearly recog- 
nised until about 30 years ago, when the solution theory of steel 
became effective as a working hypothesis. Hardened steel is 
regerded es consisting of a more or less saturated solid solution of 
carbides and other solutes which are partially precipitated if the 
metal is reheated and slowly cooled. The influence of those solutes 
which are in solution on the specitic resistance of steel has formed 
the basis of many researches by metallurgical chemists during the 
past 35 years. Comparatively little work has been done to deter- 
mine the rate at which the electrical resistance changes when har- 
dened steels are tempered by reheating to different temperatures, 
the most extensive work on the subject being thet cerried on by 
Barus and Strouhal ț about 35 yeers ago. 

The object of this Peper is to furnish quantitative data on the 
rate et which the electrical resistivity of hardened steels changes 
when the steel is reheated to æ temperature as low as 100° C., end 
even when standing et ordinary temperatures. Such data indicate 
the influence of temperature on the rate of reaction in the unstable 
solid solutions of which hardened steels are composed. The composi- 
tion of the steels used, which has been referred to in previous Papers, f 
is shown in Table I. 


Table I. 


Steel. H57. C4. | C5. | C7. 
Per cent. Per cent. | Per cent. “Per cent. 
Carbon ......... | os 0°57 0-76 0:945 1:05 
Manganese .... | 0:11 0:221 0:189 0:190 © 
Phosphorus ... | 0:010 0-016 0:013 | 0-013 
Sulphur......... 0:020 0-041 0:016 0:020 
Silicon ......... | 017 0-169 0155 | 0-167 


* Abstract of a Paper presented at the Autumn Meeting of the Iron 
and Steel Institute. 

t “© Bulletin’? 14, U.S. Geological Survey, 1885. 

t “The Influence of Heat Treatment in the Specific Resistance and 
Chemical Constitution of Carbon Steel,” “Journal” of the Iron and 
Steel Institute, 1915, No. II., pp. 164-180. “The Influence of Heat 
Treatment on the Thermo-Electric Properties and Specitic Resistance 
of Carbon Steels,” Ibid., 1916, No. IL, pp. 268-285. “The Intlu- 
ence of Heat Treatment on the Electrical and Thermal Resistivity 
and Thermo-electric-potential of some Steels,’ Ibid., 1917, No. IL, 
pp. 251-262. 
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-* furnace to the quenching bath was about one second. 
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Bars 6 millimetres square and 15 centimeters long were suspended 
in an electrically heated furnace so designed that. the bars might be 
maintained at a certain temperature for any desired length of time 
without oxidation, the time required to transfer & bar from the 
The bars 
were kept in the furnace one hour, the temperature being measured 
by means of a standard platinum-rhodium thermocouple, the beed 
of which was within a few millimetres of the bars under treatment. 
Quenching was effected in a large volume of water maintained below 
10° C. by means of crushed ice. After quenching, the bars were 
removed from the bath and, after polishing, the cross-sections 
measured and the specitic resistance determined with the apparatus 
described in the articles referred to above. After measuring the 
specific resistance in the freshly quenched condition, one set of bars 
was placed in an electrically heated drying oven maintained at a 
temperature of between 100° and 108° C., for one hour, after which 
they were removed and the specitic resistance at 25deg. redeter- 
mined. Reheating and redetermination of the specific resistance 
took place after one, two, three, and six hours, making the 
total time of reheating 12 hours at the temperature of the drying 
oven. The results of this tempering at temperatures between 
100 deg. and 108 deg. are shown (in an abbreviated form) in Table IL. 


(b) Effect of standing at room lem- | 
perature :— 
Specific resistivity when | 
quenched from 906°C. ...... | 21-07 32°64 35:853 , 40°00 
Specific resistivity after stand- | 
ing 24 months at room tem- | 


e 


Table IT. 
Steel. H57. | C4. | Cie o 
Carbon, per cent. 0... ....c cece eee 0°57 0°76 0:945 1-05 
(a) Effect of Reheating > — 
Specifice resistivity when ' 
quenched from 907° C. ...... 21:88 32°24 36°32 39°73 
Specific resistivity on temper- 
ingone hourat 100° to 108C. | 20°67 27°47 29:62 | 3297 
Total drop in specifie resisti- 
vity in 12 hours tempering. , 20l 6°50 9-01 10:54 
\ 
| 


Perature einni reeni | 20°60 30°33 32°53 36°47 
Total drop during 24 months . | | O47 2°31 3°32 | 3°93 


The specific resistance of the second set of bars was also measured, 
immediately after quenching. The bars were then placed in a 
cylinder containing enough oil to cover the bars, and allowed to 
remain at room temperature. The bars were kept immersed in oil 
to prevent rusting, as the experiment was planned to continue for 
some time. After seven days the specific resistance was redeter- 
mined, and they were then returned to the oil bath and again allowed 
to stand, the next determination being made after a lapse of 14 days. 
Tnis prozess was repeated for gradually increasing intervals of times 
the last determination being made after a total standing of two years. 
The results, in a somewhat abbreviated form, ‘are indicated in 
Table II., which enables a comparison to be made with the effect 
of reheating at 100-108° C. | 


4 


The table shows the great influence of a comperetively smal 


change in temperature (namely, 100-108° C. as compared with the 
temperature of the room) on the rate of change in electrical resistivity 


- —that is, on the rate of reaction which takes place in the unstable 


solid solutions constituting hardened steels. The change at ordinary 
temperatures after two years was found to be only from about 
35 per cent. to a little more than 40 per cent. of what it is after 
12 hours at 100°C. The work of Barus and Strouhal (loc. cil.) 
showed that with the rise of temperature above 100 deg. the rate 
is very much accelerated, and it is probable that at temperatures 
near or above the critical point the reactions take place at rates of 
the same order of magnitude as hold for reactions in aqucous solu- 
tions. . 


ee 


Electrical Methods of Forcing Yield of Oil Wells.—It not 
infrequently happens that the flow of oil wells is checked 
owing to the cooling effect of an ingress of air-which thickens 
the crude oil. Various methods have-been used to remedy 
this, such as hot water, steam and hot gir, but are stated to be 
only effective at moderate depths. A new and promising 
method is stated to be the use of an electric current to supply 
the required heat. According to a German publication, the 
method has been used to work the mines temporarily aben: 
doned in Galicia and Roumanie. It is not clearly stated in 
what form the electric heeting is applied. 


` 


it might cost £20 000 more. 
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The Use of High Pressure and High 
Temperature. Steam in Large 
Power Stations. 


—_— m 


At the meeting of the Scottish centre of the Institution of 
E'ectrical Engineers held m Glasgow on December 10th the 
following discussion took plece on Mr. J. H. Shaw's Paper on. 
the above subject, abstracted in our issue of, August 16, 1918: 

Mr. W. J. Poor said makers had anticipated the developments in the 
turbine referred to in the Paper. Mr. Baumann had designed a system 
of nozzle Llocks to be flexibly connected to the turbine casing. Pipe 
work and accessories required careful study. Could one obtain an inch 
valve suitable for high-pressure drains which would behave satisfactorily 
for any length of time under 450 lb. pressure and a temperature botween. 
100°F and 700°F. % As regards high pressures in steam pipes, he sug- 
gested the provision of adjustable tension rods, not across the ex pansion 
piece, but all the way between the stop valve body and the main header. 
These rods would absorb the thrust and would also allow the expansion 
bend to fulfil its proper function. 

Staff-Sergt. L. M. JocKEL said that the lower limits of temperature 
and pressure required investigation. About 70 per cent. of the total 
heat of steam was rejected to the condenser. Tests of high pressure and 
temperature should be applied to the plant asa whole, not to the separate 
constituents. The author was optimistic in his views on load factor 
development. He believed that 29in. vacuum would be regularly worked 
to with large units in the near future. More knowiedge of the metals 
emploved for flanges and bolts was necessary before adopting high pres- 
surox and temperatures. It should soon be possible to test iron and steel 
work in situ by electrical or mechanical methods, At present higher 
p-ossures than 275 1b. should not be adopted unless they went straight 
for the sup*r-station. ‘Turbines would tend to develop on the two- 
eviinder basis. It was necessary to split the turbine into two sections. 
Attention should ba focussed on condensing plant. Eronomies could 
generally be etiected at the low temp-rature end. i 

Mr. R. B. MITCHELL agreee it was wise to advance by moderate steps. 
The results of the work being done at Rugby. and soon to be done at 
the North Tees station, should prove interesting. t'he new 15,000 kw. 
sets at Dalmarnock would have 16 in. pipes for a pressure of 275 tb. at the: 
boiler with 700°F. temperature. One section of eight boilers fed into 
a common receiver, from which steam supplied the two turbine units. 
T'ese receiversin each section of boiler house were connected together 
by a l6in. pipe. Welded-on flanges were satisfactory, hut rivetted-on 
flanges seemed to be preferred. Economiser makers had put forward a 
scheme in which the boiler feed pump did not deal with the water unti 
after it had passed through the economiser. 

Mr. J. M. Macceop said that expansion bends at these high tempera- 
tures would not be satisfactury. If the points at which steam move- 
ment took lace were determined, it was easy to trace the cause of it. 


He had substituted for the usual anchor a piece of steel casing with a 


sole cast end, the whole bolted up to the building fabric. 

Mc. A. Pace said he had worked out the overall efficiency from coal 
to units on the bus-bars for several of the cases given in the schedules. 
The highest on 100 p2rcent.load factor was 22-2 percent. Last year in the 
area 20 miles round Glasgow, where there were 19 stations, the efficiency 
coal to units sold was 8-6 per cent. The 15-4 percent. given in the Paper 
showed there was room for improvement in the Glasgow district. The 
starting up of the larger units about to te installed would occasion a great 
improvement, an efficiency of probably 21 per cent. Bleeding the 
turbine at the low-pressure stages, for the purpose of heating the feed 
water, was an advantage and increased the overall efficiency. 

Mr. G. H. Wricurt said he had found gauge glasses wasted away 
rapidly on small boilers opsrated at 350 lb. to 400 lb. pressure. 

Mr. A. E. MCCoLL said the capital costs of the various pressure schemes 
in the Paper should be given. The boiler-room efficiency of 77-5 per: 
cent. was low. Sustained efficiencies of 81 and 82 per cent. were pos- 
sible. Power houses operating at pressures below 3@0 lb. gave effi- 
ciencies higher than the 71-1 per cent. mentioned in the Paper. At 
Conner’s Creek station an efficiency of 17:33 per cent. was obtained with 
41 pər cent. load factor, boiler-room efficiency 76 per “ent. and scam 
pressure 300 lb. Condensers often gave better vacua than the turbine 
could deal with. 

Mr. W. W. LACKIE, in a written communication, expressed surprise 
that the Willans law was applicable to the coal consumption and kilowatt- 
hours generated per day. He congratulated Bradford on the excellent 


results they had with 2-3 lb. pòr unit generated plus stand-by coel. If 


the additional capital given in fifth line of Schedule V. were spent, there 
was no saving over the adoption of 215 1b. and 100°F. He would prefer- 
to calculate the life of p!ant at 10 years rather than 15. A 20,000 kw. 
set cost over £100,000, and if built to stand 365 It. pressure and 200°F. 
Metal was not available to stand 500 lb.. 
por square inch, bat higher temperature. problems still awaited inves- 
tigation. 

Mr. Saaw, in repty, did not agree with the proposal to do away with 
‘conomivers and putting in aic heaters. 
they got 75 per cent. of heat. As to rati> of water to steam, he had got 
44, 45 and 46, though no designer would guarantee such figures. He- 
could not see greater difficulty with 375 Ib. than with 250 Ib. pressure. 
So fa they did not know how far bazk ia the turbiie bleeding was geing 
to effet the efficioney cf the machine. 


Witt water from the e:onomisr: 
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Presidential Address of Gol. R. E. B. 
Crompton, C.B., to the Junior In- 
stitution of Engineers.* 


The great event, the signing of the Armistice, which must lead. 
we hope, to a peace which will endure for ever, hes determined me 
to attempt to supply answers to the two great questions which 
every engineer who listens to this address must already Fave put to 
himself :— ; 

1. What hes the wer done for us engineers ? 
2. What part kave we to play in the vast work of world recon- 
struction 7% 

I think that the reply to the first question must be wholly satis- 
factory to you, thet the war demands Fave greatly improved the 
status of the engineer in every department. 


In the past—in fact, ever since mankind divided itself into the: 


two groups of those who work end those who talk—the talkers Fave 
had the upper bend and have always attempted to be the governing 
body. When we study the history of humen progress, from pre- 
historic up to our own time, we cannot fail to note how completely 
the talker bes taken the leed and bas constituted himself the govern- 
ing body, but rarely ellving himself with the engineer worker, and 
then only when it suited his convenience, treating the engineer as 
an upper servant whose advice may be accepted or rejected as it 
supported or werkened the talkers position; and as the talker 
became more end more the representstive of the “status quo °— 
i.e., Of conservetism and reaction—so the engineer, the creator of 
new work and the natural leader of the workers, was thrown into 
a position*of anteyonism to the talkers. 

The status of engineers in regard to the body politic bes reached 
a point which it would have taken many years to reach if it Fad 
not been for the war. The war has been the crucial test between 
the workers end the tálkers, and here, at any rate, the workers 
have won. 

When we turn to the second great question—Whet pert have we 
engineers now to plev in the vast work of world reconstruction $~- 
I propose to cell vour attention to those branches of engineering 
work which will, 1 feel sure, first demend vour earnest attention. 

There is no branch of engineering which we cen unhesitating]ly 
say ought to be, end will be, fully emploved during the next 50 years, 
which is so full of promise for the future comfort of mankind as 
food production on @ scientific scale, unless—and this brings me to 
the next greet department. of engineering—-it is the transportation 
of the necessaries, food, clothing end housing, furniture and domestic 
equipment. Transportation always has been par excellence the 
domain of the engineer, and the war has shown us what lack of it 
really means. 

I therefore teke. as first in order of importance, the future im- 
provement of transport by wad. We hear on all sides that our 
ropds bave suffered terribly from the war; that the shortage of 
labour and restrictions on the use of road stone and other materials 
necessary for roed repair have, combined with the extra treffe 
imposed by the wer, resulted in the breaking up of the surfaces to 
such an extent that vast sums will be required to put them into a 
fit state to cerry the increase of traffic which. we all expect will 
follow during the reconstruction period. This pessimistic view of 
the matter requires to be corrected, for, as a matter of fact, the 
improved roed surfaces which kad been developed by the experi- 
mental work end the grants-in-aid mede by the Road Board from 
the time that it came into being up to July, 1914, Fave stood remark- 
ably well the severe strain of carrying the increesed war traffic. 

Col. Crompton then referred at some length to various aspects 
of road construction and the cost of trensport by road working 
with road trains. The totel cost is given as 151d. per net ton per 
mile, of which the wages charge is 0-22d. per mile. The address 
then proceeds:— . 

I have stated elsewhere that I thought at one time electrical men 
would be able eventually to do awey with the trolley-pole and its 
inconveniences, which ere great when its vehicles or two trains of 
vehicles take the power from one side line, requiring to meet one 
another or to overtake one enother. I keped that our greater know- 
ledge of wireless transmission of energy might eneble us to take 
power by induction from a side line not more distant than 20 ft. 
from the side of the vehicle, but after carefully examining all that 
has been done by Tesla and others to transmit electrical energy in 
this manner, end efter long correspondence with the greatest electri- 
cal men of the time, I em continmed by Elihu Thomson, who, I 
think, is the lesding electrical engineer of our time, in the view 
that the economicel transmission of energy is limited to the old 
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fraction of en inch—i.e., that between the field magnets and the 
armetures of our existing types of electric motor; that beyond 
this verv small distence the losses due to transmission by induction 
ere so heavy, and the nett energy transmitted is so small, that ell 
transmission beyond an inch or so must be limited to the sending 
of messeges by signel or by telephone, where losses even above 
99 per cent. may be tolerated. I regret thet my correspondence 
leaves little doubt that there is small chance of altering this stete of 
affairs, I may mention that by the use of two trolley-poles, which 
can be easily managed with trains of several vehicles, some of the 
difticulties of pessing or overtaking on one line of wire can be deelt 
with. i 

Col. CRompro~ mede some reference to the Cattie clearing kouse 
scheme and to Mr. Gattie’s statement that during 97 per cent. of the 
life of a railway wegon it is standing idle, So far this statement 
does not appear to bave been controverted. With regerd to Fendling 
it wes pointed out that goods are not often leaded direct on to rail, 
heing generally sent to the producers’ wagons. Consequently the 
Cettie system would be improved by the use of what Col Crompton 
calls transfers or motor boxes, which would he pleced transversely 
on railway goods wagons or could equally be placed on read wegons, 
By the use of such trensfers double handling would be reduced to a 
min'm: m. l 

Col. Crompten then refers to manufacture as follows :— 

The only other metter of interest to us which I wish to bring 
before you to-day is the future of menufacturing by machinery in 
quantity. 

In the pest our inland end export demand, except perhaps in the 
case of some agricultural machines, sewing machines, end some 
small lebour-saving devices, Fas rarely ellowed our monufecturers 
to put in orders in large nvmbers, excecding 1,000, at a tme. Tt is 
for us to think out how fer the Americans are right in their idcas 
of a gigantic scale of production, and whether the wor'd’s markets 
are likely to be such that we can wisely follow their kad. There 
is @ great deal to be said on this question. 

l close my address by bringing it prominently before you as the 
question of the tme. The workers in America undoubtedly Fave 
been able to secure for themselves good vages, reasonable hours, 
and a degree of ccmfort which from one point of view is highly 
desirable, and all this without the price of the article made by them 
being high; on the contrary, it łas been so low es to secure a world- 
wide market. Now the American workman, although he bas gained 
the advantages I Fave mentioned, fas undoubtedly lost indivi- 
dvality and interest in his work. The question that belongs to it. 
and which must be discussed with our I abour kaders, is whether 
the seme high wages a; lave been carned in America on these 
automatic performances can be received here without such soul- 
destroving results. Personally, T think that great repetition work 
ought only to apply to the production of articles required for food, 
for clothing, or for any of the goods required for our domest‘c life 
which necessitate frequent renew al. 

I do not attempt to furnish you with a reply to this knotty quer- 
tion. It is sufficient for me to close my address by calling your 
attention to it, for our children who are to follow us will justly b’ame 
u& if we are led into a course of action which will destroy those 
peculiar qualities of individuality which Fave enabled us to win the 
wer. . 


Electricity Supply in Greater London. 


The Conference of local authcrities owning electricity undertakings 
in Greater London has issued a report on the reeommendaticns of the 
Board of Tradé Electric Power Supply Committee and on the question 
of Electric Supply in Greater London. After citing and commenting 
upon the Committee’s recommendations, the report points out that 
municipal authorities of Greater Lendon within and without the metro- 
politan area have for some time past -ecoynised the necessity not only 
of inter-connecting their generating stations as an immediate means 
to considerable economy of fuel, but also that the encrmcus demands 
for electrical power in the future should not be met by extending existing 
generating stations, however economical they may be to-day (except 
possibly in the intermediate stages), but rather by the provisicn of large 
super-stations favourably situated for seaborne or railborme coal supplies 
and condensing water. It is propesed that a central authority, to be 
known as the “ Greater Londen Electricity Board,” shall be set up to 
control these super-stations, The area covered by the scheme comprises 
the counties of London and Middlesex, and parts of Essex, Hertford, 
Kent and Surrey. The Board shall be empowered to raise capital upon 
the security of the assessable value of the whole area of the supply, and 
all local authorities within the area shall have representation upon the 
Board. It is sought to transfee to the B ard the compulsory powers 
of purchase now vested in the Lendon County Council and other lccal 
authorities within the area, in order to secure complete “ Public Contre! 
of Electricity Supply in Greater Londen,” and the Board shall supply 
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electrical energy to authorised undertakers in the area of supply and 
in areas Contizuous to such areas, and to any company, body, or person 
owning or working any railway, tramway, tramroad or canal. The 
policy of the Conference is to acquire complete public control with the 
least expenditure of capital, and at the minimum cost for prometion 
of the scheme. It is not proposed at the outset to “serap existing 
‘ecomomical ` stations, providing economical plant only is run in com- 
mission, but all uneconomical stations would be shut down, the future 
demands of all existing stations taken over, and the remaining load taken 
over when and as existing plants becomes ° 
lescent. It is the desire of the Conference to establish a Board un- 
trammelled by the burdens of capital expenditure in respect of vested 
Interests acquired by private enterprise, and to aveid the pitfalls of 
finance into which, for example, the Metropolitan Water Board and the 
Metropolitan Boreugh of St. Marylebone have fallen in the past. It is 
the object of the Conference to guard the powers of compulsory purchase 
in the County of London. Tt is desired that legislation shall be enacted 
to easace the economic use of coal and to safeguard one of the most 
important assets of the nation. Should the individual be restricted 
in the use of fuel, the demand for electricity would be enormously 
increased, therefore, In the interests of the nation, the producers of 
electricity should also be restricted in the use of fuel in order to obtain 
maximum economy. . 

Electricity supply is essentially one of monopoly. In cases where 
provisional orders have been granted allowing for competition between 
companies, the tendency has been to increase charges to consumers 
rather than to reduce them on account of the heavy duplicate capital 
expenditure involved. It has been suggested in recent reports that 
mixed boards, representing public ownership and company control, 
are preferable to absolute public control, because profits can, by legisla- 
tion, be limited to moderate rates, but no legislation can limit capital 
expenditure entered into upon expert advice on which such profits would 
be allowable. Capital may be multiplied to an appalling extent in 
numerous ways, and no better example of this can be feund than in the 
revelations recently published of the financial operations of certain 
companies which have hitherto been taken as a model electricity supply 
comb nation. It ix quite misleading to contend that production under 
company control ean be made less costly than under public control. 
As a matter of fact, the records of the cost of production throughout 
the country show that municipal management is decidedly superior 
to company control. Given a clean capital account, low rate of interest 
on public money compared with private companies, and lower operating 
casts, it stands to reason that the public will benefit to a much greater 
extent if private interests ale entirely eliminated from the supply of 
electricity. From estimates prepared by the Conference on the ultimate 
requirements of Greater London, it is found, on a moderate basis, that 
the use of over 5,000 million units of energy per annum will be needed. 
A variation of one-tenth of a penny per unit involves the colossal sum 
of upwarde of £2,000,000 per annum. It i. pointed out that the primary 
object of companies has been to maintain profits, and a table is given 
showing the average p.ices per unit sold by companies and municipalities 
of London in the decade prior to the commencement of war. A com- 
parison is made of the combined operating costs of three East London 
Boroughs in 1913-14 and of Berlin in 1911-12, and Chicago in 1911. 
The legislation recommended by the Board of Trade Committee would 
have the effect of fostering the growth of huge industrial trusts of a 
nature happily yet foreign to British industry, and it behoves Parlia- 
mentary representatives of the pesple to examine carefully the whole 
of the report, and to ignore the ambiguous summary of recommenda- 
tions before committing the nation to a policy which, if entered upon, 
could never he equitably adjusted. f 

The capital cost of machinery at present in use by municipal unfer- 
takers in Greater London is not available from existing statisties, but 
the total exyenditure at March 31, 1914, was £10,672,916, of which 
£1,414,686 had been paid to companies for goodwill. Assuming the 
cost of machinery at 50 per cent. of the balance, the amount expended 
is £4,629,115. The Board of Trade Committee recommends that this 
plant be taken over by the proposed District Board and placed upon the 
scrap heap, the cost of this manipulation to be charged to capital account, 
and paid for by money raised at certainly not less than 5 per cent., but 
probably 5} per cent. or 6 percent., whereas, on an average, the original 
loans were raised at 3} per cent. Whilst admitting that in some in- 
stances an increase in capital charges would be mere than compensated 
for by decrease in operating costs, many undertakings of to-day could 
continue to generate, under existing conditions, at a cheaper rate than 
could possibly be adopted by the proposed district boards. Therefore 
it is essential that these stations should be utilised during their economic 
life. But although vast strides have been made in recent years towards 
perfecting steam consuming plant, very little improvement in the 
efħciency of steam raising plant has been effected. Although the 
difference between, say, a 500 kw. generator and a 10,000 kw. generator 
may be as much as 60 per cent. to 70 per cent., the difference between. 
say, a 6,000-lb. boiler and a 50.000-lb. boiler may be infinitesimal. 
There are many schemes in embryo for the introduction of central heat 
supply stations into this country in which the existing steam raising 
plant and existing sites and buildings could be used effectively, and a 
certain amount of electricity generated as a by-product, The retention 
of generation of electricity by steam produced from the destruction of 
town refuse should not be ignored. 

After emphasi:ing the necessity for the conservation and economical 
use of coal, the rep ort gives the following summary of the conclusions 
of the Conference, 

Aurieultural pr sperity, improved transportation, industrial power, 


“uneconomical © or obso- 
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increased wages, and improved conditions of labour, and the health 
of the people are inseparably bound up in the development of electricity 
supply under Public Contre L 

Greater Londen and it: immediate neighbourhood must be recognised 
as a ‘district “` under the meaning of the Board ¢f Trade Committee's 
Report. 

The District B ard appointed for Greater Londen must be a public 
board with representatives appointed by the people, financed on public 
security, and operated for the benefit of the people only. 

The cheapest supply possible of electricity is absolutely essential to 
the development of Greater London as an industrial area, and cheapness 
can be obtained under public control only, unhampered by watcred 
and or unproductive capital. 

The report of the B ard of Trade Committee should not be taken at 
the face value of the principles set out in the summary of recommenda- 
tions, but each clause cf the report should be examined carefully and 
deliberately weighed before acceptance. 

In giving consideration to a cheap supply ¢f electricity, regard should 
be had to the distribution cf heat from a central source, 

The problem should net be ecnsidered as a party question in any 
shape or form, as public contre bof electricity means better wages and 
conditions for the werker, and an imprevenent fer all in the amenities 
of life. 


Compromise means inordinate capital expenditure and consequently - 


excessive charges for supply. 

Coal should be conserved, firstly, by restricting its use by private 
firms and individuals, and secondly, by restricting consumption by 
public utility undertakings. 

Electricity supply is essentially a monep. ly. and therefore should 
not be exploited for gain. 


Some of the most important recommendati ‘ns ¢f the Board of Trade - 


Committee leave the door open for tinancial trusts of foreign origin. 
Under public control in Lendcn preduction has invariably been at a 
lower average charge than under company eontu L 
In parts of Londen individual municipal undertakings have sold 
energy at lowe: average rates than th se appertaining in Chicago, the 
model electrical city of the world. : 
Existing plant should not necessarily be scrapped Lecause inefficient 
for the generation of electricity as a staple product, bat retained wherever 
pessible for central heat production and generation «f electricity as & 
by-product. 
Coal conservation being of naticnal importance sh uld have no place 
in individual interest. 
London would do much towards conserving the coal of the country. 


An Australian Research Bureau. 


, 


The second report of the Australian Advisory Council of Science and 
Industry has been issued. This Council, which is to prepare the 
ground for the proposed permanent State Institute, &c., expresses the 
opinion that existing laboratories should be utilised as far as suitalle 


and available, but it will be impracticable for the research work of tho: 


Institute to be carried out efficiontly and economically solely at existing 
laboratories as they are not ordinarily equipped with apparatus for 
conducting the large-scale experiments which are often necessary as an 
intermediate step between the solution of a problem in the laboratory 
and the profitable application of the laboratory results on a commercial 
kasis. In order to provide full facilities for the research work which 
is necessary before effect can be given to the scheme outlined by the 
Prime Minister, National Laboratories should be established for investi- 
gations in the various 
industrial chemistry and metallurgy (technological research), industrial 
standards (scientific instruments, electrical apparatus and materials 
used in industry), and forest products (especially preservation and 
seasoning of timbers. and utilisation of waste wood). 
work should be undertaken in regare to scientific apparatus and instru- 
ments: the testing of electric lamps, apparatus and machinery : the 
testing of instruments of p-ecision used in industry and the physical 
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ranches of scicnee and technology, including ` 


Standardising - 


testing and standardisation of materials used in industry and by the. 


(Commonwealth Government. The Institute should carry out standard- 
ising work for State Government Departments when requested to do 80, 
and should be empowered to charge fees for standardising work. In 
the report of the original Drafting Committee, it was stated that the 
highly sp2cialised intricate work of standardising electrical instruments 
and other scientific apparatus for use as sub standards by different 
Government Departments and other institutions in which research work 
may bə carried on would naturally fa!l within the functions of the 
Institute. ‘he Executive Committee, which has accordingly collected 
information on the subject, is of opinion that work of this nature is not 
only of fundamental importance to Government Departments and 
scientific institutions, but would be highly beneficial to consumers and 
to producers. The work of standardisation should be developed in 
close touch with industrial associations and other interested parties, 
Along list is given of subjects which might be dealt with by the Bureau, 
Animvortant feature of the work of the Institute would be the collection 
and dissemination of scientific and technical information affecting 
existing industries, or likely to lead to the establishment of new indus- 
tes. For this purpose the Advisory Council recommend that the 
permanent Institute should establish a Eureau of Information, to Lring 


kd 


a 


informe‘ion aheedy availahle. as well as the results of the investivational . 


work of the Institute, bofo e manufacturers and ageiulturist:. - 
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Patents Expiring in 1919. 


The following is a list of patents of interest to elect rice] engi- 
neers, which, unless extended, will expire during 1919. The 
list does not include any patents granted in 1905 which have 
since, for any reason, become void. 


No. | Goo | Name of patentee. | Sibject of patent. 
209 Jan. 4 E. De M. Malan ............. | Rlectro-magnetically con- 
i trolled fluid pressure 
! motors, 
a, Jan. 70 Akt. Ges. Brown, Boveri) Electromotors for single- 
é Co. phase current. 


401 Jan. 9 BUT. H.Co.(G. E.Co., U.S.) | Under running collectors 
| for electri. railways, 
. Drying hygroscopic insula- 
(tion of conductors, 
| Alarm. fuse for telephone 
exchanges, 


' 


1.553 Jan. 26 C. H. Nisbett... 
I 


1,607 ; Jan. 26) E. B. Craft ....... 


1,681 | Jan. 26! Marconi s Wire! es: Teles Insulators. 
Co. and G. “Parnball } 
2,014) Feb. 1 | A.J. Boalt (J. B. Entz, U.S.) Eee. distribution systems. 
3,049, Feb. 14! H. Stokes wo... | Combined electric coup'ing 
| | | and two-way p? ug. 

3,076] Feb. l4) Evershed & Vignoles anj Electric signalling. 

8. Evershed 

Feb. 15! Vie kers, Sons & Maxim and) Electric motors and dyna- 

| A.D. Williamson mos, i 

3.312) Feb. 17 | H. O. Adam ...... 0... cco I Electric self-acting appara- 


tus for tightening ropes, 
3, 327. Feb. 17 : G. Hookham and S., H. | Electrolytic meters, 
| Holden 


3,525) Feb. 20 K. Birkeland.. 


..., Producing eleetric reactions 

in gases by aid of clectric 

arcs, 

A. | Electric eabies. e 


4,260: Mar. 1 e J. Beaver and E. 
' ` Claremont 

2i R. & F. Pohl and Phænis’ Dynamos. 

Dynamo Mfg. Co. 

"A. T. Dawson and G. T. Apparatus for transmitting 


4,375. Mar. 


! 
4,741! Mar. 


Buckham and receiving signals. 
4,782: Mar. 7; A. C. Davey. .| Lamps for signalling. 
4,832) Mar. 8 J. Dugdell .| E'ectrical fittings. 

5,836 | Mar. 20 | L. S-holvien ..............068 Glow lamps. 
6,271; Mar. 24| G. J. & A. Bonnella......... Pressel switches. 
6,822] Mar. 31 | J. H. Tucker ................' Switches. 
6,838) Mar. 31 | B. J. Jones ...................| Suspension of overhead 
conductors. 
7,149) Apr. 4| B.T.-H. Co. (G. E. C».,U.S.'| Motor control for electric 
x vehicles. 
7,217| Apr. 5| H. H. Lake (Submarinej Sub.narine signalling ap- 
Signal Co., U.S.) paratus. 
7,8224] Apr. 12| B.T.-H Co. (G-E. C3.,U.S. ‘| Controllers for elec. motors 
7,842| Apr. 12| W. C. Johnson and S. | Fiexibie armoured cables. 
Paterson 
8,613 | Apr. 22| G. H. Nishott ................] Hleetrical drying of insula- 
tion of cables. 
8,975) Apr. 28| B. Kugelmann ...............,; Automatic telephone ex- 
| change systems. 
9,655| May 8) H. Leitner & R. N. Lucas.| Dynamos. 


10,697 | May QO. Lindemann (Geb. Kort-| Steam engines operating 
ing Actienzeellschaft, with ejector condensers. 


Germany) 


10,728 | May 23| A. Wunderlich and G. A. Suspension devices for are 
| Hughes (trading as Lon į lamps 
don Electric Firm) 
10,892 | May 24| B.T.-H. Co. (G. E. Co. U.S.) Electric motor control. 
11,005! May 26] A. H. Johnson ...............; Operating railway switch 
peints and signals. 
11,067| May 26| W. H. Martin ocaeca Estimating quantity of oil 
| in feed. water. 
11,290! May 30| E. W. Dunbar noose Tele. exchange systems. 
11,348: May 30; W. Le Rov Evnmet.......... ; Governing mechanism for 


| turbines, 

11,415] May 31| Evershed & Vignoles ......] Apparatus for measuring 

electrical resistances, 

11,861 | June 6j H. ©. Hubball ...............) Battery plates. 

11,931; June 7! La Soc. Anon. Westinge Suppressing harmonies in 
i house and M. Lebiane alternating current ma- 


i , chines. 
12,018, June 8; H. Junkers ...... | Improvements ia exp'osion 
i Lo engines, 
12.507 | June 16 | B. T.-H. Co., GV. Llovd) Prepayment mechanism 
| and K. F., Kingwe ll for ele -tricity meters, 
12,601; June 17| M. H. P. R. Sankey...... .. | Steam turbines, 
12 „582| June . A. Graham & R.H. Davis Telephone apparatus for 
| diving. &e. 
13,228) June 27 | NSCS IW a Beit Telephone or like trans- 
mitters, 


13,383 | June an B.T.. 


H. Ce ee E. Co. US E'ectrie conductors, 


d 
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No. 


13.709 
13,874. 


red 


14. 214 July 
14,780]. July 


Date | 
(1905) 
13, 384 | | Tie 2G) | 
13,464 June 29 
13.678 | July 


July 
July 


duly 


2ł 


Name of patentee. Subject of ptent. 


Poa 


Mlectric conductors, 


+ 
ee ee eee 


B.T. - H. Co. (6. E. Co., U.S. 


Ae ATION i arat ea  Wircless tele. appirator 
3, R. A. Fessenden aani... | Signalling bv etec tro. mag- 
: ; netle waves. 
I SR CASES Ee | Motor control, 
5! Evershed & Vignoles 2.2... | Apparatus for causing 


i movements of mechanism 

' ' to be exactly repeated on 

| distant mechanisms, 

8i Hon. C. A. Parsons and G. Steam turbines. 

| G. Stoney 

10 | F. A. Kjellin 2... l 

IS, H. H. Lake (í linton Wire 
| Cloth Co., U.S.) 


Flectrie furnaces. 
Electric welding. 


14,788. July 18! G. Mare ‘oni and Marconis! Wireless telegraphy. 
| i Wireless Telegraph Co. 

14.955) July 20) J. Y. Johnson (Badische, Long stable clectrie ares, 
| Anatin & Soda Fabrik. 
| = Germany) 

15.060 July 25| C. A. Parsons ........ Steam turbines. 


L15. L July 


16.479; Aug. 
16,724) Aug. 


17,238 ! Aug, 


17.243! Aug. 


17.826 Sept. 
18,037 ° Sept. 
| 


18,694 ' Nept. 


| 


18,909 | Sept. 
19,379 | Sept. 


| 
19,915 | Oct. 


20,500 Oct. 
20.770 | Oct. 


29 W.H.T urner, R. E. Dixon, Controlling and operating 


| and T. B. Stewart _ the points of electric rail- 
| | wavs and tramways. l 
14 Lattig & Goodrum ......... “Telephone systems. 
17 | Dawson & Horne .......... ! Electrical apparatus for 


controlling ordnance. 
Electrodes for secondary 
_ batteries, 
.. Electricity meters. 
Electric clock ns 


25 | Joel 


25! Aron an. ta da aac 
4| Parsons & Ball 


> 


t Polen Onoon aa | Receivers for wireless tran- 
| (| omission of signals. 
15; Higgins .............. aul Type-printing telegraph 


| transmitters. 
| Electric welding. 


19 Rietzil . 


Ce ee ey 


25! Deutsche Gasgluhlieht A.! Filaments for incandescent 
| G. (Auer Ges.) , | lamps. 

Adam (Downes, U.S.) ...... , Apparatus for covering 
wires. 


0 Hatfield & Reason Mfg. Co. | Mercury electrolytes. 
Hatfield & Reason Mfg. Co. ; Cathodes. 


21,248 Oct. Pellonce: ceace tinn Electric machine for use in 
| automobiles. 

21,534 Oct. 23] Jungner . Manufacture of electrodes 
! by continuously operated 
| machines. 

21,673 Oct. 24| Peckham secese Trucks for tramways and 

railways. 

21,675 Oct. 24| B.T.-H. Co. (G. E. Co., U.S.) Electric motor control. 

21,707 Oet. 25] Edge osssescserseersrrsree Protecting device for shunt 

i | field windings of electrical 
nfachines where shunt 
, : regulators are used. 
22,127, Oct. 30 Parsons & Stoney .......... Turbines, rotary compress- 
| ors, &e, 

22,130, Oct. 30| Hadfield ............... cece se Magnetic materials, 
22,139 Oct. 31| Mansbridge ...................) Treating foiled paper for 
electrical purposes. 

22,343 Nov. 1! B.T.-H. Co. (G.E. Co., U.S.“ Transformers. 

22.952! Nov. 8) B.T.-H. Co. (G. E. Co., U.S.) Alternating currents and 

| controlling same. 

23,077 Nov. 10) Lachman. ............ecceee eens Electric welding. 

23.132) Nov. 10 | Simms & Bosch ........ | Magneto.electric ignition. 

23,441 Nov. 15: B.T.-H. Co. (G. E. Co. U. S Al Flectric railways. 

23,561 Nov. 16 Hookham oaase | Electricity motor meters. 

24,141 Nov. 22! Parsons & Law ... 0 Dynamos. 

24,339 Nov. 24 | Dawson & Pyne ............ | Junction boxes for cables. 

24,507, Nov. 27 'Teichner oo... cece | Electrolytically producing 

| peroxide of hydrogen. 
24,538) Nov. 27 | Howorth (Heirs of Carl] Electrodes for electrolytic 
Kellner, eg apparatus. 

2718) Nov.29, Lori AA Wireless telegraphy. 

25,147 | Dec. 4 Lahmeyer & TO | Regulation of alternating- 

| current motors, 

25,174! Dee. 4 Soe, Anon. Electrometal Electric furnaces. 


lurgique (Procedes Paul. 


Gerod) 
‘Holmes ....... ; | Eleetrie resistances, 


a: Jones & Jones (Patte rson, Miners’ safety lampe. 
& Co.) 


4 


2H18ST. Dec. 15 Stone & Co. and Darker... Electric lighting of railway 
° p 'arriages. 
26.629 Dec. 20 D> Kando asasena Connections for two or 
| | more three-phase motors, 
27,152) Dee. 29° Parsche & Lohner ......... ‘Cores of electre-magnetio 
(oma hines. 
EE, Hee RO- BETI eenean e ie Armour-clad combined 
switeh fuse plog. 
97.290 Dee. BO AL SAL G O. H. and E. Time switches, 


H. Horstmann and Edgar. 


an 


Legal Intelligence. 
—— 

aa Liability for Tramcar Fassergers’ Misbehaviour. 

Judgment was recently given by Sheriff Moffatt in an acticn in 
Falkirk Sherif Court brcught by Mrs. Baldersten against the Falkirk 
& District Tramways Company & John Boyd, shipyard worker, jointly 
and severally for the sum of t50. Pursuer averred that while she was a 
passenger in an overcrowded moter omnibus running between Falkirk 
and Grangemcuth on June 24, Boyd. who was also a passenger, struck 
another passenger with a bettle. Fragments struck pursuer, who 
had to have her wounds dressed. The company denied negligence, 
and Sheriff Moffatt dismissed the action as against it, with expenses, 
Defender Boyd had disappeared and any further proceedings against him 
were in the hands of the pursuer. 


Novel Claim Against Tramway Company. 

At Hamilton last week Sheroé Shennan delivered reserved judgement 
in an action by Owen Durty, miner, for the recovery from the Lanarkshire 
Tramway Company of a day's wave lost through the fault of the company 
innotcompleting acar journey on October last and thus preventing 
him from reaching his work at Hamilton Palace Colliery in time. The 
action was a test, and anected the attitude of other wo. kmenon the eir. 
His Lordship found that the car was overcrowded, and that the excess 
passengers refused to leave, though twice requested to do so. If defen- 
ders failed to carry out their contract, for which they had issued tickets, 
the blame rested entirely on the excess passengers... His Lordship 
admitted that that was hard on pursuer and other passengers who joined 
the car bcfore it was ovetcrowded, but where two innocent partics 
suffered who from the acts of a third party the loss rested where it fell. 
His Lordship gave judgment for defenders, with costs. 


Patent Record. 


SELECTION OF ELECTRICAL PATENTS RECENTLY GRANTED. 


116.454 McKenzie, HoLLann & WestTInGHouseE Power SianaLt Co. Electric relays for 
railway sienailing systems. 

Gyrostatically actuated relays are used to contro! the signal currents in alternating 
current railway Signalling systems. The eyrostat comprises a continuously rotating 
motor, the stator of which is pivoted ona bracket mounted on the end of the vertica: 
shaft of a reversible motor, and is connected to a horizontai piveted switch bar con- 
trolling two contacts which are norma'ly disengaged. The reversible motor las two 
field windings, one of which is continuously energised. According as the other Seid 
winding is de-energised, or is energised in one d.rection cr the other. the switcn bar 
is held horizonta! or is tilted in one direction or the other to close a signal contact 
owing to the rotation of the reversible motor and the consejuent precession of the 
eyrostat. 

117,786 IcrRaNic ELrectric Co. E:ectric motor contro! 

Ina system employing contactors with lock-out coiis. the contactors have operating 
coils carrying a voltage proportional to the back E.M.F. of tne motor and lock-out 
coils carrying a current proportional! to the motor current. 

117,804 STEWART-WARNER SFEEDOMETER Co. Electric lanterns. 

In a lantern, a lamp socket is adjustable with reference to a refector by means 
of acam bearing on the socket and spring conductors pressing the lampan the opposite 
direction. - 

117,853 Geuri>. Electric regulating apparatus, 

In automatic regulating apparatus of the vibrating contact tyre, a liquid trans- 
mitting device is interpore1 between the cores of the magnets energised respectively 
by the exciting circuit and the circuit to be controlled, 

117.867 B.T.-H.Co. Electric suppiy and motor control systems. 

In an electric transmission system a direct-current hoist motor is supplied from a 
dynamo driven by an induction machine. the slin of which is varied by means of 
resistances in the secondary circuit controlled by current responsive devices. Wren 
the induction machine runs regenératively the controlling means are eliminated. 
the induction machine being driven by the dynamo. now acting as a motor, which 
meas with current from the hoist motor acting as a generator as the load over- 

auls, 
117,986 B.T.-H. Co. & SauTTLewortH. Dynamo-electric machines. 

For an induction motor provided with a commutatingy phase-advancer machine, 
resistances are connected in parallel with the phase-advancer, enabling a sma/ler 
machine to be used for this purpose and the speed of the main motor to be regulated. 

118,020 FarreELL & Ward. Electric switches; time alarms. 

An electric circuit-closing device is provided for use with alarm clocks. Two 
flexible conductors, which may be in the form of smal! chains. are connected either 
directly or through springs with termjnals mcunted upon an insulating strip secured 
at one end to the bell-screw of the clock. The other ends of the flexible conductors 
are attached to an insulating clip or similar device, which can $e readily attached 
to the alarm winding handle. The terminals on the insulating strip are connected 
in circuit with a bell and battery. The alarm is set and goes off in the usual way 
when the rotation of the winding handle twists the flexible conductors together. thus 
closing the circuit of the beli, which rings until the arrangement is dismounted from 
the clock and the conductors are untwisted. i 

118,233 Travis & Watson &C>. Electric supply for furnaces. 

Electric furnaces of the arc or resistance type are supplied from three-phase mains 
through a transformer of which the primary windings are mesh-connected. while the 
secondary windings are connected in various ways to two electrodes and to the 
hearth of the furnace, so as to baiance the electri: load in the mains. ¢ 

118,319 Hiro & IlReLan>. Ignition in internal combustion ‘engines, 

A low-tension magneto is employed having a revolving four-pole or multipolar 
armature. with a single winding common to all its poles and a cam-actuated inter- 
rupter, which is operated at each current wave. A closed circuit transformer and a 
condenser are connected in parallel with tke armature winding and the interrupter. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


Headquartera: Balderton-street, Grosvenor-square, W. 1. 
Uthcer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 


Monday. Jan. 6. to Saturday. Jan. 11.—Drills as usual. 
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Commercial Topics. 


en 


British Firms’ Colonial Representatives. 

Many British firms. who have been desircus Gf sending Gut at cence 
representatives and travelling avents to the Doeminie ns, appear to have 
encountered difficulties in obtaining passages. Tt is now announced that 
in cases where it can be shown to be of paramount importance that a 
representative should sail at an ea:ly date. the Department of Overseas 
Trade will consider applications for assistance in facilitating matter». 
Applications should give full particulars, including the naticnaht y cf 
the firm and its representative, the date after which the latter is prepared 
to sail, the class ¢f passage and whether a passport has been applied for 


or granted, 


+ * * * 


Restrictions on Telegraphic Ccdes. 

Several merchants. exporters and business men have recently made 
strong representations against the continued restrictions upon the use of 
telegraphic codes; but in a communication from the Army Council to 
the Comptroller-General of the Department of Overseas Trade it is stated 
that. it is not pessible to relax the restrictions relating to the wee of tele- 
graphie cedes witheut the ecneurrence of the principal Allied Powers, 
who have co-cperated in the censorship during the war. The Army 
Council recognise the impertance to the commercial eommunity of 
allowing greater latitude in the use cf cable codes, and the question of 


` . + ` . . ` . #: Lm | 
relaxation is now being discussed with the varius Allied authorities, 
l * * * * 


British Electrical Engineering Developments. 

We learn that the amalyamation arrangementa foreshadowed by the 
chairman of Messrs. Dick, Kerr & Company at the rceent annual meeting, 
have now been completed. A new company, the English Electric Com- 
pany, Ltd., has been formed, and has already acquired all the shares of 
the Coventry Ordnance Works. Ltd.. and the Phenix Dynamo Mfg. 
Company, Ltd., both of which are private concerns ; and an Gfler is now 
made to Dick, Kerr's shareholders to exchangve their shares on terms 
which will appeal to the vast majority. The English Electric Company 
has an authorised capital of £5.000,000, of which less than £2,000,009 
will have been issued when the propcsed exchange with Dick. Kerr's 

eshareholders is completed, so that the directors must have considerable 
further expansion in mind. As it is, the company will be one of the three 
principal electrical manufacturing concerns in this country. “The board 
is a particularly strong one and representative of the leading engineering 
industrials. Three of the main line railways are represented on the 
Board by Sir Charles Ellis for the Great Eastern Railway. Mr. Hichens 
for the London & North Western, and Mr. Bernard Firth fer the Great 
Northern. Equally important is the representation of shipbuilding and 
owning interest. with Mr. John Sampson as a director of Harland & 
Wolff, and Sir Alexander Gracie, of the Fairtield Shipbuilding & Engi- 
neering Company, tegether with the chairman and Mr. Hichens repre- 


senting respectively John Brown & Co, and Cammell, Laird & Coa, 
j * * * * 


Resumption of Trade with Pelgium. 

The restrictions impesed by the Trading with the Enemy (Occupied 
Territory) Proclamation no longer apply to trading with Belgium, and 
it ix, therefore, unnecessary to obtain a special licence under that 
proclamation or to comply with the requirement to pay the purchase 
price of goods imported from Belgium into a bleeked account in this 
country. Imports from Belgium into this country must, however; be 
accompanied by the usual certificates of origin and interest issued by a 
Buitish Consular Officer, Imports into and exports from Belgium are 
also controlled by the requirement of a licence issued by the Belgian 
authorities, particulars with regard to which can be obtained from the 
Department des Affairés Economiques, 110, Cannon-street, London, 
mC. 4. 

* * * * 


Industrial Reconstruction. 

The activities of the Ministry of Reconstruction in the formation of 
Interim‘Industrial Reconstruction Committees wil! be resumed after the 
holiday period,and full trade conferences have been arranged as follows:— 

(1) For the Tubes Industry, at the Grand Hotel, Birmingham, on 
January Sth, at 2.30 p.m. (2) Fo: the Paper Making Industry, at the 
Ministry of Reconstruction, on January 9th, at Ila.m. Mr. E. J. P. 
Benn, Chief Trade Organisation Commissioner of the Ministry of Recon- 
struction and Chairman of the Industrial Reconstructicn Council, will 
preside at both meetings. 

During the past few weeks seven ac ditional Interim Industrial Recon- 
struction Committees have been formed in the following trades : (1) 
Artificial Stone, (2) Brass and Copper. (3) Women's Light Clothing. 
(4) Lead Mining. (5) Lead, (6) Zine and Spelter, and (7) Sugar Refining, 
bringing the number of those Committees now at work to 29. 

* * * * 
Condivions of Export to South Africa. 

H.M. Trade Commissioner at Cape Town recently drew attention to 
the necessity of exp: rters giving c.i.f. quotations. He pointed out that 
in the vears immediately preceding the outbreak of war many of cur 
foreign competitors, more particularly Germans, made a point of quoting 
a c.i.f. price,so that the importer knew exactly what the actual cost of 
importing foreign goods would be. By this means the fcreigner was 
able to secure a large share of the trade. Even at the present time 
Japanese prices are all on a c.i.f. basis. On the other hand, manu- 
facturers in the United Kingdom were and are, with one notable excep- 
tion, in the habit of quoting f.o.b., a British port or f.o.r. The werk of 
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importers in South Africa and elsewhere is simplified by the quotation 
‘of a tigure for goods which includes the cost of conveyance to the port 
Of destination. In the case of measurement cargo, the difficulty of 
making calculations upon quotations other than c.i.f. is increased by the 
‘fact that the actual measurements are often unknown to the importer. 
In order to quote c.i.f. rates it is, of course, necessary for freight and 


insurance. fluctuations to return to their pre-war stability. 
pas * * * * 


Further Suspension of Government Control Orders. 

The Board of Trade has announced that the Lighting. Heating and 
Power Order, 1918, ceased to have erect from Dec. 23, 1918. 

The Ministry of Munitions has also announced that the operation of the 
Aluminium Order. 1916, the Aluminium (Returns) Order, 1917. and the 
Aluminium (Scrap and Swarf) Order, 1917, is suspended from Dec. 24, 
1918. i , 

The Press Bureau has issued a notice (No. 18) which recapitulates the 
modifications in the control of materials end machinery which have been 
recently made by the Ministry of Munitions. Abstracts of some of these 
have already appeared in THE ELECTRICIAN, but the following should be 
noted :— l 

Priority.—Ordinary civil orders may now be placed and executed in 
Class C without priority permits or certificates. Incomplete contracts 
for the Admiralty, Wai Office and Ministry of Munitions in Classes A or 
B need no longer be given the priority attaching to them, except where 
the contracto, is notified thata preticular classification is still required, 

Metals.—Tron, steel and non-fe: rous meta's may be ordered and used 
for Class C orders without priority classification. No permit is required 
for the manufacture or sale of iron and steel wire or wire repe for the 
home trade, and manufacturers of forgings, stampings and castings in 
iron, steel or malleable iron may accept orders for priority below Class B. 
The Control Orders forbidding dealing in non-ferrous metals without a 
licence are suspended in the case of tin, copper, brass (including swarf and 
sorap), cupzo-nickel, scrap, spelter, lead, platinum, chiome ore and type 
metals. 

Export Licenses.—Manufa tu ers must still continue to obtain licences 
for export for articles made of steel and non-ferrous metals covered Ly 
the various schedules of the Wa. Irade Dept. 

Pricesx.—The maximum peices of steel for home trade will continue 
until Feb. 1, 1919, when a new schedule of prices will operate. Copies 
of this sc hedule can be obtained from the Ministry of Munitions (C.1.S. P., 
Room 104, 8, Northumberland-avenue, S.W. 1). 

Plant and Machinery.-—Restrictions as to dealing in and prices of new 
and second-hand machinery and treadle lathes have been withdrawn, 
but purchases of new machinery can only be made from firms holding 
trading permits from the Ministry of Munitions, Contractors in posses- 
sion of plant and machinery owned by the Ministry of Munitions are at 
liberty to uso it for civil work, provided they notify the superintendent 
engmeer in their area within a week from the date on which it was first 
used. If the contractor does not ultimately wish to purchase the 
machinery he will be required to pay a reasonable hire, not to exceed 20 


percent. por annum on the cost price of the machine. 
* * * * 


e o 
Electricity Supply. 

A further 25 per cent. is to be added to the charges for electricity in 
MANSFIELD. | 

Luton Corporation has received sanction to borrow £2,000 for 
extensions of electric supply mains. 

BIDEFORD CHAMBER OF COMMERCE has passed a resolution in favour 
of a local scheme of electricity supply. 

EDINBURGH CORPORATION has rejected a recommendation to increase 
the cl arge for electric current for lighting and power. 


WoRTHING ELECTRICITY COMMITTEE is considering a scheme for the 
extension of the generating plant at the electricity works. 

WARRINGTON Corporation has been authorised to borrow £10,330 
for boilers and £1,670 for a mechanical stoker at the electricity supply 
works. 

Broapstarrs URBAN Corxcit has asked the Thanet Electric Tram- 
ways & Lighting Company to provide 11 additional street lamps on the 


parade. 

Councillors H. R. Barge and W. F. Bate have been re-elected chairman 
and vice-chairman respectively of the PorLar (London) Electricity 
Committee for the ensuing year. 

A meeting between representatives of the Nelson and Colne Corpora- 
tions has been arranged in order to consider proposals for the inter- 
connection of electrical supply systems of the two towns. 


St. Pancras (London) Electricity Committee has applied to the 
Ministry of Munitions for permission to complete the Loiler house and 
to extend the generating plant at King's-road staticn. 


Owing to a dispute as to wages about 160 members of the Electrical 
Trades Union in the ironstone area of North Lines. have been out on strike 
for over a week. The men asked for an advance in wages from 1d, 
per hour to Is., together with all awards granted by the Ministry of Muni- 
tions and the Committee of Production. The emplovers ofiered to submit 
the matter to arbitration, but this was not accepted. 

The charges for electric current at CROYDON have been increased by 
another 25 por cent., making a total increase of 100 per cent. over pre- 
war rates. The reason of the present increase is owing to the armistice. 
There will bo a great reduction in the out put of electricity for the re- 
mainder of the year, involving a loss of revenue of £12,000, Wages and 
other items of expanditure have also increased. i 
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Hackney (London) Electricity Committee has decided that the 393 
10-ampere open type white arc lamps and also 11 7-ampere flame are 
lamps which were in use before the commencement of the war are not 
to be re-instated, but in lieu thereof, 404 600-¢.p. }-watt lamps will be 
provided,” The cost of the alterations necessary and for converting 
the existing series systems serving these lamps into parallel systems 
at 240 volts, is estimated at £3,026, ; 


The Poprar Electricity Committee report having had under ceon- 
sideration the question of obtaining supplies of electricity from super 
stations in lieu of extensions of existing undertakings, and they think 
it desirable that a sthems for the Eastern Districts should be preparcd 
by an independent expert without waiting for a central scheme. The 
estimated cost would be £500, but as West Ham Corporation has agreed 
to join in the proposal, Poplars share will therefore be £250, but this 
figure may be proportionately reduced if other boroughs come into tko 
scheme. 

| DARLINGTON Corporation has invited municipal authorities which 
own electric supply undertakings to support it in its potest against the 
Board of Trade Electric Power Supply Committee’ srecommendations for 
the purchase of municipal generating stations and transmission lines. 
Darlington Corporation is of opinion that © no Bill promoted to give 
effect to the Committee's recommendations will be acceptable unless 
provision is made to give municipalities the option of retaining the 
ownership and control of their own undertakings. particularly where it 
can be shown that they have in the past, and can in the future continue 
to supply consumers economically,” and the Government is asked to 
institute a complete and exhaustive inquiry by some competent and 
indepsndent anthority, in order that accurate data may be forthcoming 
as to the statements and findings contained in the Committee's report, 
and that no atlirmative action be taken until an adequate opportunity 
has been atforded to the municipilities of p'esenting their views before 
an unbiassed and impartial Committee of Parliament.” 

On Wednesday ROTHERHAM (CORPORATION agreed to appoint a sub- 
committee to arrange for the ofheial opening of the new electric power 
station. In a report by the borough electrical engineer (Mr. E. Cross) 
it Was pointed out thatthe delay occasioned in the erection of the new 
station would canse a serious accumulation of interest and sinking fund 
during the years 1918-19 and 1919-20. The generation of cheap elec- 
tricity was likely to be hindered by reason of the pericds for the loan 
charges granted by the Local Government Board for the buildings, plant 
and cables being shorter than pericds granted by Parliament for similar 
purposes. It was, therefore, recommended that a Bill be promoted to 
postpone the sinking fund pericdsa with respect to the leans raised during 
such time as the new power station is under construction, to obtain 
power to pay intcrest charges accruing during a similar pericd out of 
capital, and to obtain the alteration of the periods granted by the L.G. 
Board for the raising of moneys for the construction of the station. 


“In the early part of 1914 HUDDERSFIELD CORPORATION arranged for 
extensions to the electricity works, four Stirling boilers being ordered, 
each having an evaporation of 20,000 lb. of water per hour. The coal 
bunker was also extended over the boiler house, and other modifications 
arranged. One 5,500 k.v.a. Willans- Dick, Kerr alternator with Westing- 
house condenser was ordered. Owing to the war this plant was not 
completed until 1916, but it has enabled the undertaking largely to in- 
crease its supply, which would have shown even better results had not 
British Dyes, Ltd., put in their own plant and discontinued taking a 
supply from the Corporation, the demand of these works amounting to 
about 2,000 kw. ; but although this supply has been lost the demand has 
grown substantially. The consumers connected in July, 1914, were 
5,696, and 6,919 in July, 1918; the single-phase motors were 2,429 H.P. 
and 2,880 H.P. and the thtee-phase motors, 5,532 H.P. and 12,989 H.P. 
respectively. Considerable extensions have also been made to the maine 
to supply consumers engaged upon war werk, and had the undertaking 
been allowed to develop, enormous increases could have been made, and 
much of the load the department has had to refuse is still waiting until 
permission can be obtained to extend the works and mains. The troubles 
during the war were confined almost entirely to the boiler house, where 
indifferent men had been endeavouring to raise steam from an apology for 
coal. 


Electric Traction. 


The tramway and omnibus employees in Edinburgh and district 
refused to work on New Year’: day. 

The majority of the Blackburn tramway employees are on strike, as 
they refuse, to work with members of the Municipal Employees’ Union, 
who ran tramears on Christmas Day. unless the latter join their organisa- 
tion. i 

In order to relieve the congestion on, the WALLASEY TRAMWAY SYSTEM» 
the Tramways Committee propose to obtain a number of new tramcars 
and also 10 motor-buses. The latter will be placed on the various 
routes for the carrying of long-distance passengers. 


ABERDEEN ELECTRICITY COMMITTEE recommend the construction of a 
railway line between the docks, the railway station and Ferryhill elec- 
tricity works for the carriage of coala, &c. It is estimated that the line 
will etrect a considerable financial saving and he of great convenience to 
the clectricity department., The cost will be about £20,000. 


LEEDS Tramways Committee recommends the Corporation to apply 
for Parliamentary powers to charge fares at the rate of Id. per mile or 
fraction of a mile, with a minimum chaige of 2d. for any distance exceed- 


"ing } mile and not exceeding 2 miles: and to increase the schedule of 


ates for convevance of goods cr parcels by 100 per cent. 
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The Inrorb electrical engineer (Mr. A. H. Shaw) and tramways man- 
ager (Mr. L. E. Harvey) have been authorised to arrange a supply of 
electric current from neighbouring tramway authorities, with a view to 
meeting emergencies caused by breakdowns. Mr. Shaw, who is to report 
upon the alterations and additions required to the generating piant 
during the ensuing year, has already ex pressed the opinion that the Wil- 
lans engines should he scrapped. 


On the 24th ult. a teamear accident occurred on the Townhill route 
of the Dunfermline & District Tramway Company's svetem, Between 
Kingseathill and the village, a car jumpe ed the points, and after skidding 
along the roadway for about 10 vards, it toppled over and injured about 
a dozen men. An accident also occurred at the junction of London and 
Great Hamilton-streets, Glasgow, on the same day. Asa car was ascend- 
ing the slope the trolley slipped from the overhead wire. The car imme- 
diately stopped, then began to vrun backwards and e-dlided with 
another car which wa: following, Some five or ix passengers were 
injured. 

A conference of repvesentatives of METROPOLITAN MUNICIPAL T RAM- 
Way AUTHORITIES will shortly bo held to consider a resolution in favour 
of dissolving the Metrop litan Association of Tramw av Managers, which 
included in its membership managers of both munic ipal and company- 
owned tramways, and of forming a new association, to be known as the 
Metropolitan Municipal Trafhe Council, waich would consist of municipal 
authorities owning and working tramways and or motor vehicles. The 
municipal authorities would be represented by not more than two mem- 
bers of each authority and the managers of the undertakings concerned. 
Meetings of the counil would be held quarterly, bat the managers would 
meet once a month. 

The NATIONAL TRANSPORT WORKERS FEDERATION have forwarded 
to the Muniipal Tramways and Light Railways’ Association the 
followirg demands :— 

The working weck to consist of 44 hours inclusive of signing cn and 
signing off. - 

That every emplovee shall be guaranteed a working week of 44 hours, 
or payment equivalent theveto. 

No dav's work shall be in excess of eight hours, 

In no circumstances shall a reduction in the working day entail a 
reduction in existing wages. 

No spread-over duty shall exceed nine hours inclusive of meal tin es 
or release. 

All national holidays, Sunday and overtime labour to be paid for at 
rate of time and a half, 

Allemptoyees shall be granted L4 days’ holiday annually with pay. 


East Ham Electric Lighting and Tramways Committee reported last 
week that the majority of the tramcars had ‘served their full life, many 
_of them having obsolete equipment, motors, &c., and that six new cars 

were urgently needed to replace those lying derelict. The Council was 

‘recommended to order six new cars, subject to an option to cancel the 
order in the absence of an agreement with regard to price. The treasurer 
was asked to prepate an estimate showing the annual charge to be borne 
out Of rates in the event of the Council ceasing to run cars along the 
Wanstead to Roval Albert Docks route ; and for the renewal of the per- 
manent way on the Romford-road East section tenders are to be ob- 
tained on a percentage basis for the execution of the work. 

Councillor Wiseman, who moved that the first part of the report be 
referred back, said it was the intention of several members of the Com- 
mittee that an application should be made in regard to omnibuses as well 
as tramcars. It would give the Council an opportunity of considering 
whether a service of buses from the Town Hall to the Woolwich Ferry 
would pay. : 

The motion to refer back was carried, as was the recommendation in 
regard to the Romford-road track. 


Imperial and Foreign Notes. 


‘Indian Engineering” states that the total capital expenditure on 
licensed electrical undertakings ° in India, omitting four of which no 
particulars are available, is over 10 crores (100 million) of rupees. The 
capital rep:esented by the Electrical Supply & Traction Federation of 
India is about 14 crores (140 million). 


The Dominion Government has appointed a Commission of three 
members (Sir Chailes Gordon, of Mont:eal, Mr. C. B. McNaught, of 
Toronto, and Mr. W. B. Thomson, of Victoria) for the purpese of co- 
operating with the Canadian Mission in London, with a view to securing 
for producers in the Dominion a share of the business arising out of 
reconstruction work in France, Belgium and other devastated parts of 
Europe. 


In order that the power interests of QveBec Province shall be 
directly represented in any investigation that may be made, Mr. Arthur 
Amos, chief engincex, hydraulic service of Quebec and a member of the 
Quebce Streams Commission, has been appointed a member of the 
Dominion Power Board. One of the urgent power probleme at present 
is the best method of developing the St. Lawrence River for power 
purposes, 


An electricity supply station is in course of equipment at CRUZ DEL 
Kie (Province of Cordoba), Argentina, and is expected to commence 
tas suppiy of current. at the end of the’ peesent month. 

The Brazilian Government issued a de-ree recently granting Mr. Frank 
Carney permission to form a company to construct and work a direct 
(ABLE BETWEEN Rio bE JANEIRO AND CUBA. Mr. Carney represents the 
Central Telegraph Company. 
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It is anounced that the Ele -trie Welding Committee of the U.S. AL 
Shipping Board Energency Fleet Corporation recommends the con- 
struction of a 9,300 tons dead weight vessel to he built by electric welding, 
In addition, it is stated that the midship section of a 9,600 ton vessel, 
to be launched by the Federal Shipbuilding Corporation at Kearney, 
New Jersey, to to be electrically welded, 


The U.S.A. Post master-General has publicly announced that American 
telephone officials have invented and deve oped “a practical system of 
multiplex telephony and telegraphy, by the use of which it in now 
posuble to increase many-fold the mes age carrying capacity of long- 
distance telephone and telegraph wires.” Tt is claimed that by the 
system four tele ‘phone conversations can be simultaneously carried on 
over one pair of wires, in addition to the telephone e nversation pro- 
vided by ordinary metheds, - 


Miscellaneous. 

In the eagincering and shipoailding trades the 47-hour week com- 
menved on Wednesday Ist. : 

The Minister of Munitions has issued a notice supplementing the 
information already given with regard to the HOME AND EXPORT PRICES 
OF TRON AND STEEL. Certain alterations of prices and additions to the 
lists are made. 


The stati and works emplovees of the Automatic Telephone Mfg. 
‘omprny held a dance and waist drive at the Britannia Rooms, Pier 
Heath Liverpool on Dee. 20. The compiny numbered about 300, 


The Transport and Workshops Company, No. 1 Reserve, M.T. Depot, 
A.S.C.. held a successful ball at the Barracks, Grove Park, Kent, on the 
20th ult. The premises were wired and fitted and the electrical fittings 
were lent for the occasion by the GENERAL ELECTRIC Company, LTD., 
67-71, Queen Victoria-street, E.C. 4. 

The following alterations to the list of PronmiuiteD AND RESTRICTED 
Exrorts appear in the ©“ London Gazette © —WDrlete (8) insulated 
cables, (4) conduit fittings, lamp fittings and tramway fittings, (4) 
wire manufactured of copper or its allovs, (8) insulated wires. 4dd— 
(B) armoured cable, (4) wies and eables manufactured of copper and its 
alloys, except armoured cable. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during November, 
1918, and (b) the aggregate figures from Jan. L to Nov. 30, with increase 
or decrease compared with corresponding pericds of 1917 :— 

Electrical machinery, (a) 33.571 (decrease £98,006), (b) £594,232 (de- 
crease £697,858); including generators and motors other than for 
aeroplanes, motor cars and cycles, (a) £12,087 (decrease £12,751), (b): 
£157,181 (decrease £72,278); and electrical machinery unenumerated, 
(a) £21,484 (decrease £85,255), (6) £437,051 (decrease £625,570): tele- 
graph and telephone cables other than submarine, (a) £2,013 (increase 
£277), (b) £6,180 (decrease £46,143); telegraph and telephone appa- 
ratus, (a) £1,174 (decrease £3,566), (b) £42,521 (increase £11,795) ; other 
electrical wires and cables, rubber insulated, (a) £25, (decrease £761), 
(b) £2,227 (decrease £31,867); with other insulations, (a) £1,907 (in- 
crease £727), (b) £6,006 (decrease £4,035); carbons, (a) £2,792 (de- 
crease t£4,728), (b) £30,808 (decrease £4,526); glow lamps, (a) £25,883. 
(increase £18,542), (b) £189,761 (increase £110,530); parts of are 
lamps and searchlights (other than carbons), (a) £10,944 (increase £3,624), 
(bh) £96,230 (decrease £13,550); primary and secondary batteries, (a). 
£8,746 (decrease £31,988), (b) £130,273 (decrease £173.: 209); meters and 
measuring instruments, (a) £3,853 (increase £1,000), (b) £23,624 (decrease 
£9,427); switchboards, (a) £154 (increase £154), (b) £2,910 (increase 
£2,349) ; electrical gooda and apparatus unenumerated, (a) £33,014 (de- 
crease £15,842), (b) £459,173 (decrease £49,231). Total of electrical goods. 
and apparatus other than machinery and uninsulated wire, (a) £90,506 
(decrease £32,561), (b) £989,706 (decrease £245,471). 


Exports.—The exports of electrical machinery, material, (a) 
during November, 1918, and (b) from Jan. l to Nov. 30, with increase or 
decrease compared with corresponding pericds of 1917, were as follows :— 

Electrical machinery, (a) £84,718 (decrease £32, 949), (b) £967,538 
(decrease £387,359) ; including railway and tramway motors, (a) £2,956. 
(increase £1,863), (b) £37,630 (increase £5,711); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £43,488 (decrease 
£22,202), (b) £586,317 idect ate £190 eee ; and electrical machinery un- 
enumerated, (a) £38,274 (decrease £12,610), (b) £343,591 (decrease 
£202,106); telegraph and telephone cables, submarine, (a) £24.938 (de- 
crease£19,726),(b)£472,054 (increase £255,865); other than submarine, 
(a) £23,315 (decrease £29,880), (b) £304,364 (decrease £311,355) ; telegraph 
and telephone apparatus, (a) £15,486 (increase £1,208). (b) £179,912 (de- 
crease £63,179); other electrical wires and cables, rubber insulated, (a} 
£8,315 (increase £3,518). (b) £68.901 (decrease £109,141); with other insu- 
lation, (a) £6,526 (decrease £3,035), (b) £105,651 (deerease £156,752) ; 
carbons, (a) £552 (decrease £149), (b) £7,540 (decrease £1,599); glow 
lamps, (a4) £6,125 (decrease £3,254), (b) £72,262 (decrease £50.031) ; are 
lamps and searchlights, (a) £159 (decrease £557), (b) £17.491 (decrease 
£5,423); parts of arc lamps and searchlights (other than carbons), nil (de- 
crease £2,976), (b) £13.803 (decrease £60,916): primary and secondary 
batteries, (a) £6,445 (decrease £1,112), (b) £110,377 (decrease £27, 749) = 
meters and measuring implements, (a) £16,615 (increase £6.531), (6) 
£117.358 (decrease £7,240); transformers, (a) £690 (decrease £2,654), (b) 
£29,328 (decrease £35,885) > switchboards, (a) £2,139 (decrease £4,126, 
(b) £35,020 (decrease £3834); electrical goods and apparatus unenu- 
merated, (4) £33,008 (decrease £8,672), (b) £3874.042 (decrease £166.161)* 
Total of electrical w: ods and apparatus, other than machinery and unin- 
sulated wire, (u) £144.313 (decrease £64,404). (b) £3008, 103 (decrease 
£856,799). 
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Educational. 


At the Batterssa Polytechnic (London, S.W. IL) a course of abcut 12 
lectures on * Solutions of Alternating-current Prob'ems by Symbolic 
Method ”’ will be given on Friday evenings, commencing Jan. 17. The 
evening courses recommence on the 13th inst. in continuous and alter- 
nating-cvrrent enginecring, generation, transmission and distribution, 
and the day courses on Jan. 14. 

The 17 metal work centres attached to the elementary schools of the 
L.C.C. Education Committee are to be equipped with power driven 
machinery at a cost of £2,700. It is considered that fis possib'e that 
this machinery may now be purchased at a very reasonable cost from 
the Ministry of Munitions. The machinery considered most suitable 
for this purpore, together with the necessary shafting anc pulleys, &c., 
could be at once transferred from the munitions centres, and the metal- 
work teachers could be employed in the work of fitting up the machinery, 


Tenders Invited and Accepted. 
SHEFFIELD TRAMWAYS & MOTORS CoMMITTER requires tenders for 
50 double deck top-covered tramcar bodies with trucks. Tenders to 
general manager by Jan. 7, 1919. 
HampstTgaD (London) Council invites tenders by 4 p.m. Jan. 16 for the 
supply of electrical engineer's Stores, Oils, Tools, ironmongery, &c., for 
12 months. Forms of tender, &c., from the Town Clerk. 


ILFoRD Urban Council has acecpted the tender of W. H. Sugden, at 
£145, for a 23 H.P. motor and starter. 

The tender of the British Thomson- Houston Company for the supply 
of a 300 kw. rotary converter, at £1,831, is recommended for acceptance 
by LUTON CORPORATION. 

The AUSTRALIAN COMMONWEALTH Postmaster-Gencral has accepted 
the tender of the Automatic Telephone (Australia), Ltd., for the supply 
and installation of a full automatic switchboard equipment at the 
Malvern (Victoria) telephone exchange, and for the supply of apparatus 
and material in connection with Brighton (Victoria) exchange. The 
total amount of the contract is £44,998, including an autcmatic switch- 
board for 3,600 subscribers’ lines, at a cost of £33,678. , . 


‘Appointments Vacant and Filled. 

Messra. Mather & Platt, Ltd., Park Works, Manchester, require a chief 
research engineer of British descent. ~ 

The Council of Birmingham University invites applications for the 
chair'of physics. Salary £1,000 a year. Particulars from the Secretary 
and applications by Feb. 8, 1919. 

Applications are invited for the chair of chemistry at King’s College, 
London. Initial salary £600 per annum. Applications to the Vice 
Chancellor, University of London, Kensington, London, S.W.7, by Feb. 8. 

The Joint Disablement (‘ommittee for North Wales require an in- 
structor in electrical work for the Bangor training centre for disabled 
soldiers and sailors. Applications to Mr? R. W. Jones, 14, College-road, 
Bangor, Ly Jan. 10. . 

The Governors of the Central School of Science and Technology, 
Stoke-on-Trent, require. an instructor in electrical engineering and an 
instructor in mechanical engineering. Applications by Jan. 10 to the 
clerk to the Governors, Mr. W. Ludford Freeman, Town Hall, Hanley. 


*st. Helens Electricity Committee hes promoted Mr. T. B. Hawkins 
tothe position of borough electrica! engineer, and Messrs. Beker and 
Green become station and main superintendents respectively. 

Mr. Evan Parry has resigned the position of chief electrical engineer 
to the Government of New Zealand, in order to become engineer-in-chief 
ofthe English Electric Company, Ltd. 


7 . Business Items. 
Extensions of works are proposed by the Brueh Electrical Engireciing 
(Company, of Loughborough. 


The County of London Electric Supply Company send us an artistic 
and useful card for use as a register of telephone numbers. 


Owing to the removal of Government control and restrictions, Mr.~- 


A. Joseph, Earlstreet, Southwark. S. E. 1, hopes to be ready within a few 
weeks to receive inquiries for solder and ingot lead. l 


Oldham Corporation Electricity Committee OFFER For SALE two 
Willans-Siemens shunt-wound 740 kw. sets (450-480 volts), two Willans- 
Siemens compound-wound 740 kw. sets (450-550 volts), and eight dry- 
bick marine typ) boilers with under@ed stokers and Sugden super- 
heaters. Particulars from Mr. F. L. Ogden, borough electrical engineer. 


e e e e 
Bankruptcies and Liquidations. 

An appiication for the discharge of Arthur Faraday Hawdon, electrical 
engineer, Yetholm, Elmfield gardens, Gosforth, will be heard on Jan. 16 
at the County Court, Westgate-road, Newcastle-on-T yne. 

A meeting will be held at 2 and 3, West-street, Londen, E.C.3. on 
Jan. 18, to receive an account of the winding up of the Johnson Secret. 
Wireless Telegraph & Telephone Testing Syndicate, Ltd. (in liquidation), 

The Controller of the Switchgear Construction Company, Ltd. (which 
was ordered by the Board of ‘trade on Sept. 6, 1916, te be wound up), has 
applied for a release. 

A moecting to receive an aecount of the winding up of the Electric 
Lighting & Engineering Company, Ltd., will he held at 43. Castle street, 
Liver pool, on Jan. 24, 
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Gompanies’ Meetings and Reports, &c.. 


Edison Swan Electric Company, Ltd. 


The thirty-fifth ordinary general mecting was held on Monday, . 


Mr. CHARLES JERMYN Forb (chairman) presiding. 


In the course of his speech the CHAIRMAN said: Unfortunately the - 


Order of the Court, cancelling*the liability of £2 per share upon the 
99,000 partly paid shares, was not made in time to incorporate its effect 
in the balance sheet. All the ordinary shares have subsequently been 
split into the denomination of €1 each. Sundry creditors are slightly 
in excess of the amount of the same for the previous year, but the loan 
from the bankers has been reduced from £44,000 to £35,000. We have 
expended during the vear a further sum of £2,730 upon freehold and 
leasehold property. and written this down by £2,000. Upon plant 
and machinery we have spent an additional sum of £15,176 and written 
£15,196 off this item. Included in this is a sum of’ £11,739, which 
represents plant specially provided for carrying out Government orders. 
Stocks, including work in progress, are increased by over £30,000, 
partly due to the enhanced price of all raw materials. Sundry debtors 
are also about £80,000 higher, which is caused by the increased turnover. 
The gross profit is over £100,000 in excess of that of last year. The 
net profit, after allowing for the usual charges, is in excess of that earned 
for many years past and amounts to £130,000. It may safely be said 
that unless the additional capital provided by the issue of preference 
shares had been available, the result now shown would not have been 
possible. This achievement has been augmented by the gradual im- 
provement of the Company's plant and organisation. The negotiations 
with the Revenue authorities relating to the Excess Profits Duty have 
been of a protracted nature., The original claim of the Revenue was so 


. heavy that, had it not been greatly moditied, I think I can safely say 


there would have been no possible chance of our being able to recommend 
payment of a dividend upon the ordinary shares. In regard to the future 
the process of reconstruction and re-organisation of the industrial con- 
cerns of this country has only just commenced, and it will doubtless be 
fraught with many unforeseen difficulties. The immediate necessities 
are an adequate supply of raw materials. Then there is the somewhat 
uncertain attitude of Labour. Your Board sympathises with the general 


desire of employers to improve the conditions of. Labour, and is in - 


favour of paying the highest wages possible commensurate with efficiency 
and increased output, thereby assisting low cost of production, and 
would agree to this to the fullest extent so long as the claims of capital, 
management and enterprise were fairly recognised by Labour. Speaking 
generally, all industzies in this country have for a long time past, as you 
are aware, been more or less under the direct control of the Government. 
If Government control were continued, it would seriously handicap 
economical production, and now that peace has come, all we ask ia to 
be allowed to carry on our business in our own way, free from any 
interference or contrul by Government Departments. 

It is sincerely to be hoped that some means will be found by the 
Government of raising revenue other than by the present Excess Profits 
Duty, or that in any event this tax will be very substantially reduced, 
as such a tax is a serious deterrent to industrial development. If an 
arrangement could be come to under which shareholders should receive 
first a reasonable return upon their capital, and after fair reserves were 

. provided the balance went to the Government, it would be a far more 
equitable arrangement than that now obtaining. To enable this country 


to keep its proper place in the commercial world, large sums will be - 


required for new industries, and if the present rate of Excess Profita 
Tax, or anything like the present ratio, is to remain in force, new enter- 
prises will be strangled in their inception; in fact, the money will not 
be forthcoming to give effect to them. 
portant question of the dumping in this country of foreign goods, to 
be sold here at prices in most cases below that at which they are pro- 
duced. This, before the war, particularly affected.the electrical industry ; 
but, reading between the lines from statements which have been made 
by responsible Ministers, it seems as if the Government had at laat 
become alive to the importance of this question, and I think that you 


Then there is the equally im- . 


+ 


will agree that some form of modified tariff ia neeessary, and should be - 


one of the first measures of the new Parliament.. Against this view, 
however, I should like to tell you that quite recently, that is to say, 
during the month, an inquiry has been sent out by one of the Depart- 
ments of the Board of Trade to the electric lamp manufacturers of this 
country asking whether there is any immediate prospect of the importa- 
tion of smaller candle-power lamps in order to aave electric current, 
and suggesting that these should be obtained from Holland, pointing 
out that the seas are now open. This is not very encouraging or com- 
forting. Of course, English lamp manufacturers are perfectly able to 
make smaller candle-power lamps, and would no doubt have done so 
long since, except that the whole of their lamp output was under the 
control of the Government, and a very large proportion of their pro- 
duction was requisitioned by the Government. The Beard have in 
view a general policy of expansion, as it feels that in the near future a 
concern such as vours, if it intends to hold its own, must be in the 
position to supply, direct from its own factories, practically every class of 
electrical goods from the smallest to the largest. This will necessitate 
the employment of a considerably larger working capital than we have 
at present at our disp sal, and we propose, therefore, at an carly date 
to make an issue of further capital. This, we suggest, should be in 
ordinary shares, and I am afraid that before we can do this it will be 
necessary for us to eall an Extraordinary General Meeting of the share- 
polders, Before we cain issue additional ordinu y shares it will be 
necessary for the holders of the existing 7 per cent. “VA V Shares to 


agree to relinquish their claims fer arrears of interest. In connecticn 
with our schemes for expansicn it will interest you to hear that we have 
practically concluded negotiations for obtaining a large interest in a 
well-known and old-established firm of cable and electrical wire manu- 
facturers, and, in view of the more than probability of the naticnalisaticn 
of the railways of this country and the further probability that. if thin 
comes about, great impetus will be given to the electrification of many 
of the existing lines. we are hoping tat, apart from the participation 
in what is already a profitable business, cur association with the fim 
in question will prove beneticial to this Company. We are also carrying 
on negotiations, the outcome of which, if successful, would give us an 
important interest in the manufacture of all classes of heavy electrical 
machinery. Our colleague, Mr. Gimingham, is shortly proceeding to 
the United States for the purpose of negotiating terms of manufacture 
and sale by us of a well-known electrical contrivance, for which we 
hope to obtain a large sale. Since the date of the balance sheet we have 
acquired a freehold property in the north of Londen, which we have 
been for some months past operating as a factory for the production 
of all classes of dry cells and batteries, we having found that the existing 
shops at our Ponders’ End works were inadequate for fulfilling the 
orders which we had on hand, and we had no available space there for 
immediate extensions, We have also puftchased about 10 acres ef land 
adjoining our works at Ponders’ End. which we shall undoubtedly tind 
exceedingly valuable as a means for general extension. We have also, 
since the date of the balance sheet. taken steps to duplicate our plant 
for the production Of varicus pases, it being a matter of the utmest 
importance, as our works increase, that we sheuld have a constant and 
adequate supply at a reasonable price, they being used to a large extent 
in the precessof lamp manufacture and for other purposes, Yeu willsee 
the report recommends that a ditidend of 7} per cent. shall be paid 
on the ordinary shares and after meeting the above dividend and the 
additional dividend on the preference shares and the debenture sinking 
fund payments, there will remain £50,265 to carry forward to the new 
vear, subject to Excess Profits liability. In conclusion, I would like to 
pay a tribute to the loval services we have received from the whole of 
the Company's staff, and desire to particularly thank cur colleague, 
Mr. Hunter, for his untiring efforts on the Company's behalf. 

The report and accounts were adopted, and the retiring directors 
(Mr. E. B. Ellice-Clark and Major Eustace C. Quilter) and the auditors 
(Messrs. Broads, Paterson & Company) were re-elected. 


The profits of the CORDOBA LIGHT, Power & TRACTION COMPANY, 
Lrp.. for the year ended Sept. 30 last were £14,317 after providing for 
debenture interest. The accounts will be made upto March 3b next. ge 


The directors of CROMPTON & Company. LTD., have declared an interim 
dividend at the rate of 7 per cent. per annum for the six months ended 
Sept. 30, 1918, on the preferen. e shares, payable on the 6th inst. 

The following companies were STRUCK OFF THE REGISTER of joint stock 
companies on Dee. 17: Bastian & Partners, British Manganese Com- 
pany, Curative Electricity Company. 

Mr. A. Beattie, J.P.. who presided over the recent annual genera! 
meeting of the PROVINCIAL TR«AMWAYS COMPANY, said that the vear 
under review was the best in the history of the company, the result 
being all the more satisfactory in view of the fact that they had been 
working under great difficulties. In addition, the cost of materials 
had gone up very considerably, while wages had also been very much 
increased. The results were obtaned without any increase in fares, 


At the recent general meeting of the Tata Hypko- ELECTRICAL POWER 
Company, LTD, in Bombay, the chairman, Sir D. J. Tata, stated that the 
fifth generating set in the Khopoli power house had been in operation 
some time, and as soon as conditions allowed of the equipment of the 
mills on the second installation, it would be possible to raise the present 
output of 30,000 n.p. to 40,000 H.P. 
culties in carrying electrical energy over salt marshes where damp pre- 
vented pressures of over 100,000 volts from being transmitted. Tho 
income had been steadily increasing. The highest point reached was in 
May, 1917, when gross income was about Rs. 2,60,000 per month. Divi- 
dends of 7 per cent. on the preference shares and 8 per cent. on the 
ordinary shares were declared. 


Mr. E. Lloyd Pease, who presided over the recent meeting of the PowER 
Gas CORPORATION, LTD, said the profit for the year was £26,899, 
compared with £21,915 for the vear ended Sept 30,1917. That was the 
largest profit since the formation of the company. The Power-Gas 
Corporation & Ashmore, Benson, Pease & Company were assessed as 
one company. They were thus left with a standard which represented 
about 6 per cent on their share capital, after which excess profits duty 
stepped in. As a war measure, and whilst the Government was the 
chief buyer of the company’s goods, the duty was obviously necessary, 
‘but the view that it should be a standing tax on industry, as was fre- 
quently advanced, was a most sericusly mistaken one. It affected the 
Power-Gas Corporation perhaps mere sericusly than mest ecmpanies. 
During the years 1911, 1912 and 1913, cn the results of which the stan- 
dard was fixed, they were developing their company and earning only 
small profits, with the result that they were allowed slightly mere than 
Government rate of interest on their capital after a stanard amcunts 
had been allowed for depreciaticn, four-fifths cf any balance being excéss 
profits duty. They were a picneer company engaged in an cndeavcur 
to develop an urgently required public necessitv—cheap power Hew 
were they to pioneer and risk mc ney in new fields, to the general advan- 
tage, if 80 per cent. of any protit they might manage to secure, after a 
moderate rate of interest. was mulcted in duty ? £ 
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New Companies. 


BOUCHER BROTHERS, LTD. (152,198.)—-Private company ; reg. 
Dee. LI, capital £6,000 in 5,000 preference shares of £l each and ZO,UO 
founders shares of 1s., electrical and mechanical engincers, motor ard 
First dhectois, H. Poucher ard P. d. 
Boucher, Reg. ottice, 16, Regent-street, S.W. 

CHELSEA PRECISION TCOLS, LTD. (152,257)}—Private company: 

few, Dec. 16, capital £5.0C0 in £l shares. Raiway, mechanical, elec- 
trical and gencral engineers, manufacturers of taps, dies, &e. First 
directors: W. J. Baker, W. S. Wilson and S. L. Forbes. Reg. office : 
4-5, Norfolk-street, W.C. 

E. COATES & COMPANY, LTD. (152,162.)}-——Private company: reg. Der. 
7, capital £10,000 in £1 shares, to take over business of Bucklevs, Ltd.. 
and te carry on the business of ironfounders, engineers, tube makers, 
electrical engineers, &e. First directors, E. Coates and W. E. Preston. 
Rey. office, Craven House, Kingsway, London, W.C. 


ENGLISH ELECTRIC COMPANY. LTD.— Registered as a private company. 
Capital £5,000,000 in £1 shares (1,500,000) preference and 3,.00,CU 
ordinary). The preference shares are entitled to a fixed cumulative pre- 
ferential dividend at 6 per cent.. and in a winding up they take priority 
as regards return of capital and arrears of dividend, but they carry ro 
right to further participation in profits or assets. The objects are to 
carry on the business of electrical, mechanical, hydraulic and general 
engineers and contractors, manufacturers of and dealers in electric, 
galvanic and magnetic apparatus and appliances, suppliers of light, heat, 
sound and power, manufacturers and repairers of and dealers in vehicles, 
cveles, engines, aitships, aeroplanes, armour plates, gun-mountings, 
explosives &e.; dealers in petrol and other volatile oils and spirits. 
lubricants, metallie compounds and chemicals, &e. First directors are 
COT. Cayley, B. A. Firth, W. Rutherford, J. Sampson, P. J. Pybus. 
Col, J. H. Mansell, A. Gracie, W. L. Hickens and C. E. Ellis. Reg. oftice : 
3, Abehurch-yard, London, E.C. 

“EXPLOSIVES TRADES, LTD.—Reg. capital £18,000.000 in £1 shares 
(6,500,000 6 per cent. cumulative preference, 8,000,000 ordinary. 
1,500,000 deferree and 2,000,000), to carry on the business of manufec- 
turers and producers of nitro-ylycerine, fuses, detonators, chemicals. 
oils, celluloid, &e. First directors are Sir Harry M Gowan, K.B.F. 
(chairman and managing director), Sir George J. Smith, Sir Ralph 
Anstruther, Bart., M. F. Armstrong, A. Chamberlain, Hon. Thomas 
Cochrane, A. T. Cocking, T. R. Curtis. D. J. Metcalfe, J. Lilly Palmer, 
K. L. C. Prescott. S. F. Prest, Lord Ribblesdale, F. J. Shand, W. A. 
Tennant, B. E. Todhunter, Colonel J. W. Weston and O. Williams. 


JOHN THOMPSON (DUDLEY). LTD. (152.333. \—Frivate company 
Reg. Dec. 20, capital £100.000 in £1 shares, engineers, founders, ma- 
chinists, inventors, designers and manufacturers of boilers, manv- 
facturers of roofing, t ridges, tanks, requisites for railways and tramways. 
&e. Permanent governing directors are J. Thompson, A. E. Thompson, 
W. J. Thompson and S. J. ‘Vlrompson. 

INTEGRAL OXYGEN COMPANY, LTD. § (152,332.)—Private companye 

leg. Dee, 20, capital £16,000 in 10,000 non-cumulative preference shares 
of £l and 12,000 ordinary shares of 10s. cach, to acquire interest of 
Arthur Lyon & Wrench, Ltd., in their agency arrangement with the 
International Oxygen Company of the U.S.A., to take a licence from 
the American company to this company, to manufacture and cell certgin 
patent apparatus, to acquire any interest in inventions relating to 
electrolytic apparatus for the production of oxygen and hydrogen, &c. 
First directors are H. T. Wrench, E. L. W. Bryne, T. L. Reed Cooper 
and a nominee of the International Oxygen Company, of U.S.A. Mana- 
yer: E. L. W. Bryne. Reg. office: 38, Victoria-street, S.W. 

LOGIE, ASHMOLE & COMPANY, LTD. (152,033).—Private company. 
Reg. Nov. 26, capital £3,000 in £1 shares, to take over business of 
mechanical and electrical engineer, &¢., carried.on by R. W. Logie, as 
“R. W. Logie & Co.,” also to deal in all goods ordinarily supplied by 
She field, Coventry and Birmingham manufacturers and warehousemen, 
&o, First directors aro: R. W. Logie and J. W. Ashmole. Reg. office : 
152, New-street, Burton-on-Trent. 

WHEELER MANUFACTURING COMPANY, LTD. (152,359.)—Private 
company. Reg. Dec. 21, capital £10,000 in £1 shares, mechanical and 
electrical engineers, founders, machinists, &e. First directors are, 
J. R. Wheeler, G. F. Wheeler, J. Wheeler, E. Wheeler and H. Wheeler. 
all of Tronch Crossing, near Wellington, Salop. Secretary: G. F. White 


ThirtySeven Years Ago. l 


° 
[From THE ELECTRICIAN, December 31, 1881.] 
Covuronxs.—The coupons due Jan. 1 on the five per cent. mortgage 


- debentures of the Eastern & Scuth African Telegraph Company (Limited) 


will be paid on and after that date by Messrs. Barclay, Bevan & Co. 

Essays.—A prize valued at over £100 is offered by the Royal Italian 
Scientific Institute of Venice for the best essay on “The Hypotheses 
Recently advaneed on the Causes of the Phenomena of Light, Heat, 
Electricity and Magnetism.” Essays to be sent in by the 31st of March, 
1883. i 

ELECTRIC LIGHT IN MANCHESTER. —On the occasion of the reeent visit 
of the Dukes of Albany and Edinburgh to Manchester, the frent of 
Messrs. Lewis's large establishment in Market-street was brilliantly 
illuminated by a number of electric lights. Messrs. Lewis have for some 
time past emploved this means of lighting. but the number of the lamps 
in ordinary use was largely increased for the cecasicn. 
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Maddling into Demobilisation. ; 

Ir is becoming increasingly clear that the arrangements 
so far made for demobilisation are giving very little satis- 
faction. We do not complain of the general lines on which 
the scheme has been founded, which appear to be sound 
enough, but it is useless to have the best system in the world 
if practically no results come therefrom. It is now nearly 
two months since the armistice was signed and yet the 
number of men released is extremely small, excepting miners. 
Nor do we suggest that it would be wise to release large 
numbers of men at the present time. General demobilisation 
has not yet begun, and it should have been made clear at 
the outset that this cannot begin until peace is signed. This, 
however, should not prevent the needs of industry being 
fully realised. First and foremost, the need for “ pivotal 
men ” is most urgent; yet from all the large towns comes 
the same story that they cannot be obtained. The number 
of such men must form only a small proportion of the British 
“Army as a whole, and every effort should be made to liberate 
them without further delay. Next in importance are the 
“slip men.” An attempt is being made to facilitate the 
liberation of these men by what is known as the “ contract ” 
scheme, according to which it is possible for men on leave to 
be demobilised if they can show that they have a contract 
with an employer. This procedure, however, has given rise 
to a feeling of discontent on the part of many men, as they 


& 


department should then be given executive power to carry 
out the demobilisation as and when permissible. Our ability 
to meet the country’s financial burden in the future will 
depend upon the national income, and this in turn depends 
upon our ability to carry on trade. Tunus the War Office 
will do a very poor service to the country if it hampers the 
revival of our industries. 


The Ex-Soldier and Technical Education. 


WE have recently received more than one inquiry in regard 
to technical education fordemobilised men. As is well known, 
the usual courses in a technical college start in October and 
run through the session. If all the men were demobilised 
shortly before October in any year this arrangement might 
be satisfactory, but in the very nature of things demobilisation 
will go on continuously, and some men will desire to start in 
October, others in January ,and others in, say, March or later. 
It is particularly dosirable that courses should be arranged 
to render this possible. One difficulty, no doubt, is the lack 
of teaching staffs, and priority should therefore be given in 
the scheme of demobilisation to teachers. who are at present 
with the Colours. In any case, however, it is scarcely likely 
that any one college would be in a position to run several 
courses in a single session; therefore, it appears to us that it 
would be well for the various colleges to co-ordinate through a 
central committee, so that special courses might be arranged 
at one college or another to meet the special conditions. This 
would mean that men who are demobilised in, say, January 
would not necessarily find a convenient course at any one 
particular college, but could find such a course at some of the 
colleges where special arrangements had been made. If 
necessary, a transfer could be made at the end of the session 
to some other college. We believe that special arrangements 
are already being made in at least one college to enable 
students returning to their studies to make. up. the, whole 


session’s work in less than the normal three terms, 
-en t te 


Public Lighting. hte os 
Wirtu the gradual resumption of normal lighting we hope 
that the lessons of the war will not be disregarded and that 
more attention will be given by local authorities to the dis- 
tribution of light and the elimination of glaré.. “The matier 
is discussed in an article by Mr. H. P. BouLNors in a recent 
issue of “ The Autocar,” in which he pleads for better diffusion 
and the avoidance of sharp contrasts, whether d to faulty 
distribution of light from street lamps or to excessive brilliancy 
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from such lamps or from ‘motor-car headlights. The London 
Safety First Council has done a great deal of valuable work 
in making known the requirements of street lighting in relation 
to the safety of traffic, and we notice that “ The Illuminating 
Engineer ” recently drew attention to a cognate problem, the 
value of light as an aid in suppressing disorders in the streets. 
During the war, representations have often been made as to 
the danger to soldiers wandering about the streets and subject 
to the attention of sharpers and other undesirable people. 
There has, perhaps, been a tendency to exaggerate this evil, 
but there is little doubt that it has been accentuated by the 
darkness prevailing until recently in the streets of London. 
It is essen‘ial for the efficient performance of their duties that 
the police should be able to recognise doubtful characters, 
to see clearly their movements, so as to be sure of construing 
their intentions correctly. A great difficulty in such work 
is the necessity of avoiding muisinterpretation of the actions 
of innocent people. It has often been said that the street 
lamp is the best policeman. But it remeins to be added that 
unless the light from the lamp is properly screened and directed 
it may fail in its function of enabling persons and surrounding 
objects to be clearly seen. We welcome the provision of more 
light, but the proper use of this light is equally important. 


ni) oO —————— — 


The Merchant Shipping (Convention) Act.—This Act, 
which was passed in August 1914, will not come into operation 
until July 1 next. The Act provides (inter alia) for the 
equipment of wireless telegraphy installations on ships carry ing 
more than 50 persons. 


Westinghouse Re-union Dinner.— Ex- Westinghouse men are 
holding a Re-union Dinner at the Connaught Rooms, London, 
on February 14th. Any ex-Westinghouse man who has not 
received an invitation is asked to communicate with Mr. L. S. 
Richardson, 14, Sydney-road, Richmond, Surrey, who will be 
pleased to furnish full particulars. 


Fuel Economy and Health.—A course of Chadwick Public 
Lectures is being delivered by Mr. A. H. Barker on ‘ Fuel 
Economy and Health.” The first lecture was delivered on 
the 6th inst. at the Royal Society of Arts, when Mr. Barker 
dealt with the quantities of heat required by the human bod 
and the maintenance of healthy conditions in rooms. 


U.S. Battleship ‘“‘New Mexico.’’—In the daily press it is 
stated that the U.S. battleship “ New Mexico,” which is the 
first electrically driven dreadnought, has passed her trials 
satisfactorily. She was built to develop 26,000 H.P. and 
actually developed 31,000 H.p. The statement is also made 
that the electric drive will save 25 per cent. in fuel. 


Institute of Chemistry.—<A letter has been written by the 
Institute of Chemistry to Mr. K. B. Quinan congratulating 
him upon the success of his work at the Explosives Depart- 
ment during the war and upon the technical training which 
he initiated for chemists engaged in this work. In his reply, 
Mr. Quinan emphasised the great change which the war had 
brought about in this country and the important role which 
the chemist should play in the immediate future. 


Industrial Reconstruction Council.—A Conference on 
“ Reconstruction or Restoration ” will be held under the 
auspices of the International Reconstruction Council on 
Tuesday, Jan. 14, at 6 p.m., in the Hall of the Institute of 
Journalists, 2 & 4, Tudor-street, E.C.4. The Chair will be 
taken by Sir Henry Urwick, of Messrs. Fownes Brothers & 
Company,and the opening address will be given by Major H. J. 
Gillespie, D.S.O., to be followed by a discussion. No tickets 
are necessary. 


Faraday Society.—On Tuesday, the 21st inst., from 5 p.m. to 
6.30 p.m. and 8 p.m. to 10 p.m.,at the rooms of the Chemical 
Society, a general discussion will be held on “ The Theory of 
Ionisation,” when the Chair will be taken by Sir J. J. Thomson, 
P.R.S. The discussion will be opened by Prof. G. Senter and 
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Papers will be contributed by Prof. 8. Arrhenius, Prof. 8. F. 
Acree, Capt. J. W. McBain, Mr. W. R. Bousfield, Dr. N. R. 
Dhar, Dr. Henry J. S. Sand, Prof. A. W. Portcr, Dr. Pideaux 
and Capt. J. R. Partington. 


Statistics on Electrical Undertakings in Japan.—A 
statistical report issued by the Direction General of Electrical 
Undertakings Department of Communications, Tokyo, con- 
tains an interesting survey of developments in Japan up to 
the end of 1916 The number of undertakings has increased 
from 81 in 1903 to 472 in 1916, about three-quarters of which 
are hydro-electric. In the same period the capacity has. 
increased from 44,252 kw. to 805,289 kw. Interesting data 
are also given on the supply conditions in 15 of the most 
important cities, from which the total candle-power and 
number of lamps per 100 of population can be noted and 
useful comparisons drawn. 


Wartime Lighting Economies.—The discussion on the 
above subject at the autumn convention of the American 
Illuminating Engineering Society now appears in the“ Trans- 
actions.” The discussion corroborates much that has been 
said in this country. Strictly speaking,the only really useful 
outlet for economy is the elimination of waste of light, and a 
series of rules for popular guidance is given. A schedule of 
illumination in foot-candles for various industrial operations 
is appended. Most people would agree that the values are 
not excessive, and it is evident that, judging from the require- 
ments of different kinds of work, it would be difficult to make 
any substantial economies without prejudice to the efficiency 
and quality of output. 


Personal. 


Sir George Gibb, chairman of the Roads Board, has accepted the post 
of consulting general manager of the North Eastern Railway Company. 

Mr. G. R. Clarke, I.C.S., has been appointed Director-General of Indian 
Posts and Telegraphs. 

Mr. C. M. Ferguson has rejoined the staff of Messrs. James Gordon & 

Company, of Queen’s House, Kingsway, London, W.(.2, in charge of 
their steam power department. 
% We regret toYlearn that{Mr. Mark Ruddle, Dublin City electrical 
engineer, has resigned his position owing to ill-health. Mr. Ruddle 
entered the service of the Corporation in 1892 as electrical engineer, 
and at the time of the establishment of the new works in 1903 he was 
appointed city electrical engineer. 

War Honovun.—L.-Corp. J. A. Barlow, an employee in the Stepney 
(London) Public Lighting Dept., has been awarded a bar to his Military 
Medal. The following is an abstract of the official report of the service 
for which the bar was conferred: Under very heavy shell fire at Klein 
Zillebeke, on Sept. 30, 1918, this N.C.O. went to the asistance of a party 
of men and pack mules, who had all been either killed or wounded. 
Without any assistance he got all the wounded to a place of safety, and 
dressed them, and remained with them until the arrival of stretcher 
bearers to remove them, He showed great courage, tenacity of purpose 
and absolute fearlessness. 


Arrangements for the Week. 
FRIDAY, Jan. 10th (to-day). 
ELEectTro-HARMONIO SOCIETY. 
8p.m. At the Holborn Restaurant, London, W.C. Smoking 
Concert. 
SATURDAY, Jan. 11th. 
MANCHESTER ASSOCIATION OF ENGINEERS. 
6.30 p.m. At the Grand Hotel, Manchester. Paper on “ Iron and 
Steel Electric Furnaces,” by Mr. J. Bibby. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. At the Grand Hotel, Colmore-row, Birmingham. Presi- 
dential Address on ‘‘ Problems of the Future,’ by Mr. W. H. 
Varnom. . l 


TUESDAY, Jan. 14th. l : 
INSTITUTION OF ELECTRICAL ENGINEERS, NORTH-WESTERN CENTRE. 

7 p.m. At the Engineers’ Club, Manchester. Kelvin Lecture on 
“The Dynamical Theory of Electric Engines,” by Mr. Ll. B. 
Atkinson. 

INSTITUTION OF ELECTRICAL ENGINEERS, SCOTTISH CENTRE. 

7 p.m. At Princes-street Station Hotel, Edinburgh. Paper 
on “The Supply of Single-phase Power from Three-phase 
Systems,’ by Prof. Miles Walker. 

WEDNESDAY, Jan. 15th. 
ELECTRICAL POWER ENGINEERS’ ASSOCIATION, LIVERPOOL SECTION. 

7 p.m. At the Bee Hotel, Liverpool. Smoking Concert. 
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ANICAL Handling of Materials” conjures up in the athe 
ae verage British manufacturer, railway, or dock com- 
ae pà ny, ar expensive plant, power-driven, the application of 
Which the ay 00 ano ot see in their own domain, nor its economic applica- 

tion to the he wor k with which they are dealing. Were the simpler but 
e expressive phrase ** Control of handling ” used, it would convey 
e to | ymind. But even when considered from this point of 


l re e kind of arguments are constantly used against it. 


| ai’ These n iegative : arguments can be classified under hte heads : — 
E p i, Pav. No room; | 
hi ens _ 2. Not sufficient: power ; à 


ae 8. Works too old ; PASA 


aa 3 f 
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“ No Room.” | 
fake the i instances of problems in which the floor space of 


yt sae 


is full of material, trucks are used from point to point, 
om mul ina A ioa state of congestion. It is in these 


-— a 
r 


tha t the Aang of “ No room” is used, but these are 
in which there is invariably too much room, the waste 
ae : e methods adopted. - 

vy pe: A E iaiia cdn be given of a works in which the canning 
= s was handled in one room, packed into boxes, 


pei > 


; * cen by hand to the canning machines, From the 
‘i 6 the grease 4 
by ES to a caustic soda bath, „and thence. by hand to an 
nal ling tank; afterwards- being packed in the boxes, the 
taken away by hand and placed in various parts — 
ne Warehouse. ` Just examine the humbet of movements done 


a 
; a6. 
at 


Te eae, the tins being Sanl were eventually carried by 
“a S the canning machine, the circular form of the tin being — 
fils epee itself. Leaving the machine the filled tins were 
ap by & very small power elevator to the roof, after which they 
in wooden channels round the walls, again by gravity, made 
“4 > by the circular form of the tins, Following on, they passed, 
"hils care Ln ty is water-and caustic soda and again 


s the journey was continued round the walls, the tins 
elie by the heat remaining from their ‘first hot bath, 
lly arriving at an enamelling bath through which they passed. 
al drying took place as they continued on the runway round 
sof the yoom on their way to the packing bench. Here ` 
in boxes on a “ gravity runway packing table,” 


eta of the room and ending in a spiral shoot which 
m for delivery. . The gravity runway thus converts itself 

%0 iveyor and a-storage section, it doing both operations 
; t o both a ht time. Thus does: ‘‘ no room” convert itself into an 
a atire ly cle ear ‘floo Ty greater output by continuity, ang a large reduc- 
on ir he g coe of the hanced 
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E. Mechanical lhaaa ot Materials. 


By PERCY G. DONALD, 


— The excuses given by. firms for not adopting inachaaioal handling generally take the form of (1)noroom, (2) insufficient power, | 
being too old. After discussing these objections, thé author deals 


ped that is desirable, the importance of a suitable layout, and Small, indicates the various types of plant that are available. 


can be cited in the case of one of the South American river ports, 


`~ for the transference of bags of grain to steamers lying many hun- 


' handling on the overhead cable-way principle. The grain was — 
. bagged in warehouses on high cliffs and the bags had to arrixe*at, Se 


and discharged on to gravity runway, again ; 
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with the value of such plant as an investment, 
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This second argument brings us to the point of the unnecessary  — +H Nik - 
use of power so often used in the handling of material. It shoald’ .. <i) saa 


always be a principle first of all to see in. what way gravity can be” 
made to perform the work required, An excellent instance of this 


where a unique mechanical conveying scheme was put forward 


dreds of feet out to sea. The cost given for the mechanical scheme De 
was very heavy, and’the result would have been an intermittent: _ St sy 


the steamer lying out as shown in Fig. 1. art 
Instead of adopting the expensive power-driven seheme con-: ¢ 
templated, the matter was simply solved by utilising the force = = | 
of gravity which had already been secured by having the bags high | oP Rade 
up. Twin wire ropes were suspended from the cliff and taken right . va f 
out to the steamer. These wire ropes were about 2 ft. apart, and 
hung on to them was a series of wooden hook pieces which, when - vias ate 
placed on the wire rope formed it into a continuous shoot. E o Me Sead ORO 
gives an illustration of the shoot with detail of its construction. - MOLT A 
It will be well for firms who are considering the handling of = 
material to take advice from every possible source before they CEA 
decide that they have not sufficient power. TETAAN 
Another ‘interesting instance of the utilisation of this power ER, 
‘“‘ gravity,” which few people consider, is in the Killing Works ìn | 
Australia. In many of the works the sheep to be killed. are taken : ot Le 
up an inclined gangway starting some little distance from the build- 
ing, and by such incline reach the top floor. The sheep are led | 
up this by se agi sheep kept at the works and generally known as - 
“ Ananias ” ‘ Judas Iscariot.” The business of this sheep is 
to lead the mamadas, up the gangway to the slaughter house on — 
the top floor. Once having reached the required elevation by getting _ 
the sheep, to be slaughtered, on this upper floor, every other process, 
after the sheep is killed, is dealt pith by, gravity, CONN from floor | EASAIN 
to floor- CIS AN l SYI abe ; 
€ “ Works Too Orb.” ORRY 


Tt is little realised that the “ Works too old ” argument is PAE 
an¥argument which creates the necessity for the elimination of- 
handling costs. if the works were- Schram, ax down to- ck the wan 
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of the handling anoion would be takeni into PEV IEPS ana ere 
the works laid down to eliminate handling. It is because the works Mie one 
are old that congestion and high costs of handling are felt. This °° À 
argument, however, should carry no weight at all. In up-to-date yY 
Henig of material it is not expected that works and tir ar 
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will be found to suit the desire of the expert in handling material. 
On the contrary, he has to meet the conditions as they arise, and 
get over them. It is for this reason that there are hardly two 
cases alike in the handling of material. There may be more or 
less set methods which could be incorporated, either by themselves 
or conjointly with other methods, to overcome the difficulties, but 
it is a mistake to consider that any experts, pretending to give advice 
on the handling of material, can do so by the aid of any standard 
machines or apparatus made’by them. It is in this direction that 
the handling of material has unfortunately been damned, not only 
here but in other countries. 


All handling problems must be dealt with from the point of view 
of advising the best for the work under review, and not from the 
sale point of view of any set method. You may attain a 50 per 
cent. of saving on existing costs, but proper advice may bring you as 
near to 100 per-cent. as it is reasonable to expect. 

Affirm having specialised in manufacturing a certain machine in 
the direction of labour-saving, has left selling to travellers whose 
one desire has been to justify their position by orders. Every kind 
of persuasive argument as to what the particular machinery they 
manufacture will do has been advanced, anything, in fact, to secure 
an order 
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method, and in addition the first cost amounted to at least twice 
the cost of what would have been the best scheme. The band 
conveyor being positive and power-driven, meant that if the bottling 
or delivery end worked slower than the washing or feed end, or if 
there was a hold-up, the band conveyor had to be stopped, so 
wasting labour one end. Had the scheme been properly con- 
sidered as in Fig. 4 it would, as shown, have resulted in a band 
conveyor to lift the cases after which the further conveyance would 
have been attained by gravity runway. The gravity runway would 
have formed itself into both a conveyor and storage reservoir, and 
the work of one end would not have been in any way controlled by ` 
the work of the other end. They would have secured by the second 
scheme a saving of probably 90 per cent. on the handling, at a 
capital cost of about £1,000, as compared with a saving of 60 per 
cent. handling at a cost of £2,000. 


The illustrations indicate how necessary it is to secure advice 
that is skilled, and not skilled in the manufacture of one set type of 
handling appliances only. There must be full knowledge and long 
experience of the manufacture of practically every type of handling 
methods, so enabling unbiassed advice to be given as to the best 
methods or co-ordinated methods of handling. giving the lowest 
first costs, with the highest results. It should be clearly realised 
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Fics. 3 AND 4.—THE WRONG AND THE RIGHT METHODS. , 


That you may accept methods of saving labour which will con- 
siderably save on your present costs, is quite certain, but what is 
necessary is to find that method, or co-ordinated set of methods, 
which will save the, greatest amount of labour and possibly speed 
up output. The damning of labour-saving machinery by the man 
who wishes to sell was very well illustrated in a recent visit to the 
United States, where machinery for saving labour in three of the 
la-gest docks in New York was out of use. The machinery had 
only „been used once, it being found unsuitable for the purpose for 
which it was bought. Iv was admitted in each of these cases that 
the sale was obtained by a voluble traveller. The machinery was 
scrapped, machinery that was perfectly correct under the 
proper conditions. In the meantime the firm had its name damned 
because they had supplied, through their smart traveller, the 
machinery for use under the wrong conditions $ 

A good illustration of this is given in Figs. 3 and 4. 

In this case the’ handling of bottles of beer was placed before a 
firm manufacturing band conveyors only. They proposed, tendered 
‘for and obtained the order for the supply of band conveyors as 
shown in Fig. 3. It was necessary by the layout of the old works 
to wash bottles in one end of the works and take them to another 
part of the works to be filled. This had previously been done by 
hand trucks. ; ; 

The fitting of band conveyors over the top of machinery saved 
60 per cent. in the cost of handling, but it was not the cheapest 


that lack of skilled advice involves probably a permanent charge 
on your establishment. 

What are your costs of manufacture ? How many establishments 
to-day can divide their manufacture, dock handling, warehouse 
handling, &c., into the costs under its various heads ? In the case 
or works, how many works have got it clearly established as to the 
amount they pay for the actual operations of manufacture and the 
amount they are paying for simply moving material, both long and 
short distances, possibly only from one machine to another? Very 
few. As a matter of fact, in the bulk of cases it will be found that 
the very largest portion of the costs are in the movement of material. 
Eliminate such costs, and you will do more work at the same over- 
head costs. Just look at the operations in a docks, brick works 
or pottery, shell making works, in the cotton trade, bakeries, and 
see in the wages book how many people can be accounted for as 
doing anything towards the actual manufacture of the material. 
How MUCH CAN you AFFORD TO SPEND ON MECHANICAL OR OTHER 

METHODS FOR THE HANDLING OF YOUR MATERIAL ? 
CAPITALISATION OF LABOUR SAVED. 

This is put down by various authorities at from 10 to 15 years. 
Taking only five years, we secure an interesting result as to what the 
amount is that you can afford to spend ,to eliminate the cost of 
handling of each unit. The figures are based on the assumption 
of each man who is merely handling goods costing £2 per week. 
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® One employee at £2 per week= £520 in five years. £400 borrowed 
from your bank, and repaid in five years, works out as follows :— 


æ 


5 per cent. interest, 


Capital 1/5th 5 percent. © Total 
owing. repaid. de prec iation. paid. 

Ist year £400....... £80 si £40 £120 | 
2nd vear £320. ..... 80 s.. | 32 . 12 
3re year £240....... 80 ae 24 a 104 
4th vear £160....... 80 a 16 yes 96 
5th vear £80....... 80 es 8 o> ai 88 
£520 


$ It will be clear by this statement that it would be possible for 
you to go to your bank and borrow £400, repay the capital divided 
over five years, allow writing off each year 5 per cent for interest 
and 5 per cent. for depreciation. At the end of that period the 


o 


Fic. 5.—PorTaBLE STACKER. 


capital cost of the machinery would have been entirely repaid and 
from no other source than the elimination of the wages you would 
otherwise have paid. Your work would probably have been accom- 
plished quicker, there would have been less congestion and at the 
end of the five-year period you would have the machinery and a 
further saving of £102 for each unit saved each year. How apt 
we are to look at the expenditure of £2 a week as not being worth 
saving. Does this make it appear so? If every employer of labour 
had to pay his handling labour on the yearly basis he would probably 
consider more how it was possible to economise in the use of same. 


SPEED, 


The view is often taken that all mechanical methods of handling 
material must work quickly. In point of fact there have been many 
very sound schemes which Shave been ruined by attempting to run 
too quickly. Speed in mechanical operations, so far as conveying 
is concerned, is not attained by the speed of machinery but more 
by the even and continuous flow of work. 


A rag-sorting scheme in a works gave an excellent example. 
The scheme, consisting of a creeper, was installed and worked at what 
appeared to be a slow speed. The sorters could not keep pace 
with it with the result that the creeper was dispensed with, the 
reason being given that to run it slower would have been absurd and 
no quicker than the old method to which they had returned. 

After.a deal of persuasion to actually try the dead slow speed, 
it was found that the net result was more output and better sorting 
than by any previous results, | 

Before leaving the speed side of the question, the predilection to 
speed up a certain operation without any regard to other opera- 


tions is a prolific error. Some good examples may be cited in ship 
cargo handling, as follows ;— 


1. Bringing cargo to the centre hatchway. 
2. Lifting cargo up and over to quay. 

3. Removing from quay. 

4. Stowing in trucks or warehouse. 


All these operations are interdependent. Constantly the desire is 
expressed by a shipowner to speed up unloading. This generally 
takes the shape of a desire on his part to speed up by mechanical 
means the troubles coming under No. 2 head. In his view the quick 
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removal of goods from the steamer is the sum and substance of 
speed. But what is the use of attaining a speed of 1,000 packages 
per hour if it is found impossible to bring under No. 1 heading more 
than 500 per hour to the hatch. The same corresponding argument 
applies to the other cperations. 


It is impossible to separate any of these heads m any scheme for 


ship loading or unloading, and they must be considered as a whole 
and under every head given. 


This in turn brings us tc the too ambitious schemes, the schemes 
of the man that wants to do everything. This is the type of man 
who would run a pantechnicon instead of a light delivery van in case 
he had something large to carry one day. Do not attempt to do 
everything mechanically ; it is only the quantity that pays. Better 
handle 95 per cent. at a capital cost of £1,000 than 100 per cent. at 
a capital cost of £5,000. In your attempt to do everything you may 


be merely saddling yourself with “a pantechnicon for light delivery 
work.” 


PLANT, Dock AND WAREHOUSE LAYOUT. 


Correct layout cannot be separated from handling propositions, 
but it is only in rare cases that this fact is recognised. Many are 
the instances in which a firm, taken with a brilliant idea conceived 
probably from an advertisement, decide on their own initiative, 
and without that expert advice which is necessary, to incorporate 
some mechanical handling plant for one section only, generally a 
section in which the multiplicity of labour handling material has 
forced itself to the view of the principals. Probably efficient plant 
layout would prove such conveying scheme to be entirely un- 
necessary, or, in the alternative, it might involve other schemes, 
but with a vastly increased efficiency in the entire work. 


The question of layout of works has received slightly more atten- 
tion in this country of late. It is one which stands out as a highly 
trained profession in America. There they are referred to as 
“ Efficiency Engineers,” but even these have their sub-divisions, 
some of them specialists working purely and simply on the bonus 
system to increase output, a system which is unsound unless 
the ee of the works are co-ordinated to work at a uniform 
spee - : 

To indicate the care necessary to be exercised in the layout of 
buildings, and the necessity of bringing in expert advice even with 
new buildings, a good illustration may be given of a Government 
grain warehouse where the buildings were put down first of all with 
very light trusses to the roofs. When the question of the handling 


Fra. 6.—RowwnNson’s GADGET. 


arose it was found that such trusses, which should otherwise have 
carried continuous band conveyors up in the roof, so allowing the 
loose wheat to spill or be ploughed off the conveyors in the ware- 
house, were impossible owing to the light structure of the roof. 
This is a very good illustration of the architect attempting to be an 
expert in handling, and eventually mulcting his clients in heavy 
annual charges through inefficiency in handling. 
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WHAT ARE THE TYPES OF MECHANICAL LaBouR-SAVING 
APPLIANCES ? 

These may be fairly classified under the following heads :— 

Coal, Coke and Mineral Elevators and Conveyors, and Boiler 
House Plant. i 

Grain and Flour Handling Plant. 

Overhead Runways and Telepher Ropeways. 

Portable Roller Gravity Runways. 

Gas and Chemical Plant. | 

Elevators and conveyors for Packages in Warehouses and 
Factories. 

Portable Stackers and Elevators. 

Under each of these headings can be found in Great Britain firms 
who specialise in the entire elevators and conveyors as applied to 
the work indicated by the heading. It is advisable for you to go 
to one of those established specialists or you may find that you are 
paying for the experimental work of some new firm who are endea- 
vouring to gain experience at the expense of others. 


Weight è 112 Ibs. 
l Fic. 7.—O0OLD Heavy TYPE Gravity 
Runway. 


Weight » B0/bs 


Fic. 8 —ARDONITE Licht WEIGHT GRAVITY 
RUNWAY. 


The whole of these are based on the main principle either of 
continuous elevating or continuous conveying. The methods by 
which this is attained are so numerous as to make it very necessary 
to secure the best expert advice before carrying out any contemplated 
scheme. There are at times certain manufacturing necessities 
which can be dealt with as an embodied portion of an elevating, 
conveying or handling scheme, as may be instanced in the con- 
veying of shells by rolling them, the shell passing over a stencil 
en route and thereby marking itself. 


PORTABLE ELEVATORS. 


Portable elevators have come forward very considerably during 
the last five years. They apply more to ship, dock and warehouse 
handling, and works where the conditions vary from hour to hour 
or day to day. In connection with the war, thousands of lengths 
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of portable gravity runway were sent out to the respective fighting 
fronts for the handling of material by the British Government. 
In addition portable stackers, for stacking up great heights, have 
been utilised, as in Fig. 5. . 

Fig. 6 illustrates a gadget, a new invention since the war. This 
enables goods to be pushed along in a steady stream on a gravity 
runway without the use of gravity. 

As the class and quality of labour decreased during the war, 
it became necessary to make the various portable appliances 
still lighter so that the lower quality labour available could 
handle them. For instance, at the outbreak of war gravity run- 
ways were sent over weighing 120 1b. per 8 ft. length, a weight 
which a high type of labour could handle with a single man. 
Later in the war the Government demanded lighter plant to do 
away with the necessity of two men handling the portable apparatus. 
It was then found possible to produce runways by means of 
stampings, giving an equal strength with a weight of 80 lb. The 
original and the new sections are shown in our Figs. 7 and 8. 

If you are buying portable machinery, it must be really portable, 
that is, in the sense that it can be moved about with a minimum 
of labour. 

Probably the greatest use of gravity runways will be under peace- 
conditions. Timber yards, brickworks, provision dealers and manu- 
facturers of all kinds, docks, shipping and railway companies will 
all find in it a portable means of using that usually wasted power of 
gravity. 

Actual handling problems can be divided into two— 

1. Conditions to be made, i.e., where in the initial stages a new 
process, works or terminal are being laid down in which it is known 
what is required in advance, and every point can be dealt with on 
a decided factor. By this means it is possible for the efficiency 
works layout engineers to give “continuity of process” right 
through the operations, arranging that every speed is tuned up, 
and, if it is a works, to see that the output end is in tune with 
every other section of the works. 


2. Conditions already made.—These are more difficult problems, 
and can only be dealt with by the examination, on site, 
of the whole of the working conditions. It is an error to imagine 
that the efficiency handling expert need necessarily be expert in 
the actual manufacture of the particular goods under review. That 
does not come under his scope. The manufacturer knows how to 
make his goods. The efficiency handling expert, as an expert in 
handling, can so tie up the whole of the operations from the start 
to finish by layout, or layout combined with elevators and con- 
veyors, as to ensure that there will not be a loss at any stage com- 
pared with the quickest operation involved. 

Modern efficiency and modern methods reserve for mankind 
something better than retaining him, as a beast of burden, to carry 
things. The new Great Britain will require its mankind to manu- 
facture, and the loss of over 1,000,000 killed makes this necessary 
if we are not to be beaten in the race for commercial supremacy. 
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Power Requirements of Grain Elevators. 


Some little time ago Mr. F. F. Espenschied, assistant engineer, | grain ‘ elevators ” or silos. Some of the data are reproduced in 
Hydro-Electric Power Commission of Ontario, gave some interesting | the accompanying table (the power charge varying from 2 cents to 
figures in the “ Electrical World > showing the power taken by six | 0°15 cent. per kw.-hr. according to use) :— 


OPERATING DATA FOR SIX GRAIN ELEVATORS. 
i i Capacity of Elevator. 
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| Formula | | | 1 We r G.T. 
i | for G.C. 3,250,000 Bu. P.A. 9,250,000 Bu. | D.S. 1,750,000 Bu. . 2,000,000 | 1,750,000 | 5,750,000 
À | eee . i Bu. | Bu; Bu. 
ata. — EEEE E T E ae 
a a E. 1s ep 
| 1914 1915 | 1916 1915 1916 | 1915 | 1916 1916 | 1916 | 1916 
oomme ' ; ' a eres. | i > = Fy pe I ay ge aa 
in |eceseceeeeseceeeee 23,101,399 | 38,504,923 | 52,028,758 94,913,953... 26,637,578 54,069,158 38,691,171 | 50,105,627 
z ser ee oe Ma pen Sena | 2,345 2.345) 2,345 905 905 5425) 602:5) 1,415- 1,037, 2,468 
3. H.p. max. demand eee 956| 1,159°5; 1,125 424| 460-75, 180 ee 777 697| 1,397 
` Ratio max. demand | | a | | Š ; 
ji popri (04)... | (3)(2) | 40-7 49-4 48 469 51 7 33-2 53-3. 54-9 al 56:5 
5. Date of yearly | > i | | | r y | 
ci "E PE EEA IMay&Nov.| Dec. May . May May | Dec. Dec. Nov. _ May & Dec. 
6 E E. eresenes i AS70300) 901,443! 1,231,834| 676,274] 781,040| 279,580/ 453,190; 1,251,367) `.. 
7. Load factor......... ‘| (6)-+[8760 | 15-5 11-9 16-7 24-4 259 23-7 21-6. 34-6 
x (3) x 0-746) ý | | | | 
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: ee oe aCe (1)+(6) | 23-8 42-7 42-3)... m se | BBB: 43-2) = 
9. Total power cost |... ......-.. +- ---| $19,816.47 | $17,959-29 | $20,971 -92 per $8,634.02 $3,089-96 $5,272:09 | $11,863+13, $10,857-00/ $24,168-21 
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P Dam IEA, The Gravity Roller Runway. 


r T fe 
Gata sa eat By GEORGE FREDERICK ZIMMER. 
Te Sor AE iaat: Thero has PUSENN been a large development in the handling of materials by means of gravity. For this 
L = purpose roller runways play an important part. The author deals in some detail with the component parts of such 
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` days ysof slavery are past for ever, but the bountiful resources 
EEA sof | Natu = still are, and will for ever be, the serfs of man 
n ae i  wheneve jie chooses to avail himself of them. 
s for old” is a ery which the business man may listen 
, but; “ something for nothing,” by its very baldness 
ie trickery behind it. And yet this alluring offer 
T certain conditions, into the economy of our industries. 
S work of the engineer cannot be over-estimated, but his 
ting the energy locked up in the Universe for the use 
s of equal importance, though it may not be so obvious to 
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re. 1TH RIGHT AND THE WRONG Way OF PLACING A SHORT CASE 
PES N on A Runway. 


Wo: are- all agreed that the use of labour-aiding machinery is 
Ae more economical than the handling of material by human 
EN Ves only. Concerning such manual labour we can not only truly 
my that it is costly, slow, subject to errors and interruptions, but 
vy that it is, without doubt, the most expensive system. Next 
“in order comes handling ‘by means of power-driverl conveying 
_ machines of all kinds. Lastly, handling by gravity, which is 
: free of cost. There is more in this handling by gravity 
than meets the eye, and by using it we harness one of the most 
~ useful resources of Nature for the service of man. 
_ Gravity, according to the dictionary, is that attraction between 
Tie, vy Sadie tending to accelerate one toward another, of which the fall 
, A an object to the ground is an example. To make full use, then, 
E E -of MOAT aó for conveying purposes we do not, naturally; use the 
p, for in doing so there could not be any useful trans- 
Wp ge in * horizontal direction ; but we arrange, rather, for an 
aes shoot ‘at the least possible gradient at which the material 
tnt descend an incline, and the greater the vertical drop available, 
greater the horizontal distance we can convey the material. 
a a The 
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angle of inclination of a shoot for this purpose depends upon 
gabe. frictional resistance between the object and the shoot, and this 
= should be just such that the gravity or attraction of the earth can 
til overcome that friction. The force of gravity—or its intensity 
Shae spends upon the magnitude of the globe upon which we live. 
ta us if we lived on the moon the gravity would be so much less 
ms @ shoot- would have to be much steeper than would usually 
$ necessary under the same conditions, on the good old earth. 
in the other hand, if we lived on a planet larger than our own, the 
Ace would be greater than it is with us, and a shoot for con- 
by gravity could, therefore, be at a lesser angle, and thus 
Pfaydurible for conveying by gravity. 
name gravity runway, though often employed for the 
dling devices under consideration, is open to be misunderstood, 
AFON z to an overhead device similar to a mono-rail conveyor: being 
we as juently known under this same name. We therefore prefer 
we iF o t Baer the name of gravity roller runway, or simply roller 
on ay. We have here undeniably the simplest, least expensive, 
lexible, and at the same time the most portable labour-saving 
Its wide field of usefulness may be still further extended 
combination with a variety of accessories, to be dealt with 
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5 roller runway is the scientific development of the simplest 
Pe I old dest method of handling by gravity, viz., down an inclined 
<4 ve fa Eis konsista of a shoot in which the friction between the load 
se the base has been so reduced as to permit objects to descend 
| 4 r the ever present influence of gravity at a lesser angle. For, 
whi s the ordinary shoot requires a gradient of from 30 deg. to 
' 6 deg piece can be conveyed on a gravity runway down a 

gradient ias small as l deg. under the most favourable conditions. 


pri; hg ah and then passes on to accessory plant, such as shoots, “humpers,” stackers and “gadgets.’”’ In conclusion, a 
s number of applications are described. 


One of the many features which make the application of the 


gravity runway so attractive is the fact thit it is more flexible in 
the arrangement of its path than any other conveyor ; it can there- 
fore be used in the most confined localities and in roundabout ways, 
twisting in and out between cargo in ships and warehouses. A bend 
can be introduced at any part of its length at any of the junctions, 
that is, every 8ft. or 10 ft. Roller or gravity runways can be 
erected on the floor, or suspended from the ceiling as fixtures, or 
they may be used as portable devices. 

For conveyors on a level path or on an uphill one, the runway 
obviously no longer works by gravity; the application of a simple 
hauling or pushing device will provide such machines as may be 
described later, with the necessary means to convert them into 
conveyors once more, 

f 
THE CoNSTRUCTION OF ROLLER RUNWAYS, 


The construction of roller runways consists of a series of rollers 
assembled crosswise between mild steel framing of either flats or 
angles. The rollers which provide the path for the packages when 
in the early stages, were merely fitted with ordinary bush bearings ; 
nowadays they are generally made of cold drawn steel tubing varying 
from 2 in. to 2} in. in diameter; they are, however, also. made of 
hard wood, provided with ferrules in which case they are frequently 
2} in. in diameter. The length of these rollers varies from 12 in. 
to 24in., thus constituting roller runways of corresponding widths. 
If such devices dre intended for miscellaneous cargo, they are 
generally from 14 in. to 16 in. wide, the rollers may be provided 
with ball or roller bearings, either type giving good results. While 
the former require somewhat, less gradient, the latter are consider- 
ably more durable. The extreme lightness of conveyors of this type 
is one of their typical features, particularly for portable devices. 
It is naturally quite possible to make them strong enough to with- 


stand the roughest treatment, but such a course would defeat the — 


object by decreasing their portability and increasing their cost. 
As a matter of fact, at the request of the Government a type of 
runway has been made sufficiently light for even women and Grade 
III. men to handle. 

It is therefore essential that those in charge of such portable 
devices see that the conveyor sections are not deliberately damaged 
by throwing them down the hold of the vessel or by allowing heavy 
loads to fall directly upon them. 


The Pitch of Rollers for miscellaneous loads is generally 6 in. from 
centre to centre, as may be the case in loading and unloading ships 


and railway trucks. If, on the other hand, an installation is in- 


tended for the same class of article year in and year out, as may be 
the case in the factory where the goods are produced, say for Tate’s 
sugar boxes, it is advisable to have the runways specially made. 
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Fic. 2.—CasE WITH BATTENS ON A RUNWAY. 


As is obvious, at least two rollers must always support the load 
on its travel, the pitch of the rollers should, therefore, be just a 
trifle less than half the length of the side of the. case on which it is 
to travel. Some cases, as for instance, those containing munitions, 
are provided with handles; they must therefore travel on one of 
the sides which has no such appendages. It is also necessary to 
let the cases travel in such a way that loose rope handles cannot 
hang down and “ trap ” between the rollers. As an illustration we 
may mention the 18-pounder shell cases which measure approxi- 
mately 10}10}x27 in. These cannot travel in the direction of 
their length, as would naturally be the most svfitable way, owing to 
such rope handles, and to travel any other way the rollers should, 
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by rights, be 5in. pitch, but the ordinary 6-in. pitch runways may 
be used for these cases if they are placed somewhat obliquely upon 
them. The rollers if further apart than half the size of the cases 
will cause them to rock either side of the rollers and may bring 
them to a standstill (see Fig. 1). In such instances it is recom- 
mended that the cases be placed upon the rollers with one corner 
foremost, and as long as the diagonal line between two opposite 
corners is as long, or slightly longer, than twice the pitch they will 
travel satisfactorily. Fig, 1 also shows a case in such a position. 
When the runway is used for extra long objects such as timber 
scantlings, railway sleepers, corrugated iron plates, and the like, 
the rollers may be quite a long way apart, whereby expense may be 
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Fia. 3.— Gravity ROLLER Pata ComMposED oF Discs oF EQUAL 
DIAMETERS. 


For very small packages, which demand an extra small pitch, 
it may be necessary to reduce the diameters of the rollers in order 
to be able to get them closer together. When ‘packing cases are 
fitted with battens the width of which may be 2 in. or 3 in., we have 
practically the same problem to face as when handling cases only 
2 in. or 3 in. long, and thus an almost continuous roller surface will 
be necessary. Fig. 2 illustrates a case with battens on an ordinary 
runway. Such a continuous surface has been produced by con- 
verting the individual rollers into a series of discs, the supporting 
spindles of which are pitched so close together that the discs inter- 
lace with each other, as shown in Fig. 3, in which all rollers or 
discs are of the same diameter. Fig. 4 shows a similar arrange- 
ment where discs of two sizes are placed alternately. 

The Component Parts of a Roller Runway, particularly if for a 
temporary installation, should be as portable as possible, and 
it has been found that by dividing them into 8-ft. lengths, or 
10-ft. with wooden rollers, they are most convenient for handling 
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Fic. 4.—Gravity ROLLER PATH COMPOSED oF Discs oF VARYING 
DIAMETERS. 


by the men, and the lengths can be easily coupled together. This 
is also convenient for purposes of negotiating bends either in order 
to lay a track round a corner, or for the purpose of having an alterna- 
tive track, as, for instance, when cases from a dump have to be 
conveyed out of a warehouse, and then either to the right or left 
for the purpose of loading railway trucks or barges. Such bends 
are obtainable from all the principal makers, either of a quarter 
turn (90 deg.) or any other section of a circle. The rollers employed 
in bends should preferably be slightly conical, although light cases 
when travelling at a slow speed, will negotiate bends with cylindrical 
rollers, without trouble, while heavy ones at a high speed may leave 
the track, or at least their central position on such rollers. It is 
therefore customary to provide guard rails to keep them on the run- 
way. Where truncated-cone-shaped rollers are used, the imaginary 
centre of the cone should be in the centre of the circle round which 
he bend is described. Two quarter-bends can be coupled together 
o f orm an S-bend and by arranging two right-angled bends and a 
tra ight length as a®switch, as shown in Fig. 5, the packages can 
be transferred to either one side or the other. Breeches pieces, 
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such as shown in Fig. 6, are also provided, but with their use it is 
desirable to station a man at the junction to direct the packages 
to either side. l 

The system—already mentioned—of employing smaller diameter 
dises for roller runways has led to an ingenious method of building 
up bends which can be used at any angle, as shown in Fig. 7, and 
this is by supporting the ends of the spindles carrying the discs in ~ 
flexible side supports, so that the bend may be of any angle, from 
one of 90 deg. down to a straight line. 


Supporting Trestles form an important part. When the plant 
is a permanent one and therefore a fixture, the segments of the 


Fic. §.—Graviry Runway wirta Two RIGHT-ANGLED BENDS 
AND A LENGTH USED aS a SWITCH. 


conveyor are secured by simple iron or wooden brackets, trestles, 
or other supports, from the floors, walls, or ceilings, while for port- 
able ‘installations, a great variety of steel or wooden trestles are 
employed, sometimes fitted with casters. They are generally 
adjustable in height as they have to be altered for nearly every 
scheme, since a roller runway should be erected on an even gradient 
throughout its length, and not form undulating curves like a switch- 
back railway. With the use of such trestles it is desirable that one 
should be placed at the junction of every two lengths, that is about 
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Fia. 6.—BREECHES PJECE. 


every 8ft. or 10 ft. Sometimes packing cases may be used as 
supports with packing pieces to adjust the structure to ‘the exact 
height required for the gradient; or if planks are available, one 
16 ft. long may support two lengths with the trestles 16 ft. apart, 
thus employing only half the number of trestles. 


GRADIENT. 


The Gradient of a gravity installation varies from a minimum of 
2 per cent. to 5 per cent. ; the latter figure is not the maximum 
but it is rarely insufficient... Heavy goods require a lesser gradient 
than lighter ones. Capt. M. H. Matthews, R.E., who has had a 
great deal of experience with runways, both for military and for 
civil purposes, gives the following table for 8-ft. units of a runway, 
and the amount in inches it will have to be raised at one end to 
produce gradients of different percentages :— %4 

A gradient of 5% equals an elevation of 4} in. in one 8-ft. length. 

4% 


O 23 29 9s 99 %? 99 
3% 99 99 :9 24 99 09 ” 
7 7 ; 
290 ” ”? 99 14 99 9 99 
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As the necessary gradient varies much with the condition of the 
cases it is recommended that two or three lengths of runway be 
set up in order to test and ascertain by actual experiment the 
gradient ‘necessary before the erection of the actual layout for any 
It is obvious that when there is plenty of 
fall available for å layout (so that there is no necessity to economise 


particular class of cases. 


as would be the case if a very long distance were to be covered on 
a small head) such tests are unnecessary and the available gradient 
should be equally divided. . 


The Condition and Finish of Cases must be taken into considera- 
tion for every layout. 
are sometimes provided with battens and similar protuberances ; 
but there are minor peculiarities as well, on cases, mostly for the 
purpose of strengthening them in order to be able to use the thinnest 
possible boards for their construction. All such devices are, if not 
stumbling blocks, impediments to the smooth progress of packages 
onfa runway, and the greater the projection of these the greater 


Fic. 7.—UNIvERSAL BEND ON A ROLLER RUNWAY. 


the incline necessary for their conveyance and consequently the 
less the distance they can be conveyed by such a gravity roller 
runway for a given head. The necessity for such tests as were 
mentioned under the last heading will, therefore, be more apparent. 
Not only are strips of hoop-iron, wire beading and angle clips to. be 
taken into account, but also the general finish of the cases. An 
ideal condition would be cases of well-planed boards with perfectly: 
smooth bases upon which to travel. There is just one more con- 
sideration which particularly refers to the transfer of goods from, 
or to, railway trucks and ships, and that is the handling of damaged 
cases, which are by their nature not the most satisfactory passengers, 
and if one of these becomes stuck it means an interval of delay until 
it is removed. Such conditions do not obtain in the factory, where 
the cases are all in perfect order when leaving. A damaged case 
may be sufficiently intact. to travel on a slightly greater incline 


Fia. 8.—ILLUSTRATING THE USE OF PLAIN SHOOTS. 


than the rest, and the test advocated, if intelligently made, will 
include some of the shaky cases. When a case is badly damaged 
the simplest way to handle it is to place it upon a sound case and 
t it ride thereon to its destination. | 
A gang of “riggers” is employed when portable installations 
are largely used in a varicty of ways for numerous purposes, as is 
the case on quaysides, in railway stores, at munition dumps, &c., 
where such a gang should be actually trained. They set up the 
trestles and assemble the whole layout with all its switches, bends, 
breeches-pieces, &c., and when frequent changes have to be made 
and where the unskilled labour for discharging cargoes is frequently | 
changed, such a gang of “‘riggers”’ is quite indispensable for the 
satisfactory setting up of the track. They save considerable time, 
and in order to be most economical they should go in advance of the 
rest of the gang of labourers, so that all is rigged up ready for work 
under the changed conditions when the rest of the gang arrive on 
the scene. A good staff of “ riggers,” under intelligent guidance, 
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It has already been mentioned that cases 
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will make provision for any possible minor change during the pro- 
ceedings, such, for instance, as may occur if any warehouse or dump 
has to be stacked with a certajn number of cases, after which the 
stream of goods has to be diverted to another spot; such an 
eventuality should be borne in mind and the necessary switches and 
branches should be in readiness 6n the right spot so that at the 
moment the change is necessary there be no enforced idleness of 
the men, and next to no break in the proceedings. 


ÅCCESSORIES. ; 


Among the Accessories of the Roller Runway the simplest is an 
ordinary open shoot, either of wood or iron ; a spiral shoot—gene- 
rally confined to stationary or permanent installations ; and, most 
important of all, that device which gives the gravity conveyor a 
new lease of life when the available force of gravity has been ex- 
hausted before the materials have arrived at their destinations, 
and which is known as the ‘‘ Humper.” Another accessory, similar 
to the last, is the ‘“‘ Stacker ’’; finally, there is the ‘‘ Gadget,” which 
is employed when insufficient fall is available, in order to push the 
packages along. , 

The use of the Portable Shoot is only justified in short lengths, 
for the purpose of feeding the load to a runway from a higher level, 
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Fia. 9.—PROTECTING BOARD USED IN CONNECTION WITH A SHOOT 


say from the upper strata of á stack, or from the deck of a vessel 
after the cases have been hoisted on deck from the hold. The 
employment of such shoots, useful as they are, constitutes a waste 
of the power of gravity. We can, therefore, not well afford such a 
waste if we have to convey for a long distance on a small head ; 
this will be apparent when we realise that while a roller runway 
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Fia. 10.— PLAIN SPIRAL SHOOT. 


will transport down an incline of, say, 3 per cent., a wooden shoot 
requires an angle of 30 deg., and one of steel angles and sheets about 
25 deg. in order to convey by gravity. The utility of such shoote 
will be clear from Figs. 8and9. If the cases descend at a fairly high 
speed two shoots, as in Fig. 8, can be used, ora board should be placed 
on the rollers (Fig. 9) to prevent the impact from damaging them. 


‘When, owing to local conditions, the shoot has to be steeper than 


indicated above, a brake is employed in the shoot in order to 
reduce the speed of the descending load. It is obvious, as may be 
seen from Fig. 8, that a shoot which receives the cases from the 


` upper regions of a stack must be much steeper than when the stack 


is reduced to half its height and eventually the shoot can be dis- 
pensed with altogether. A brake arrangement in a shoot consists 
of a loose board or false side which can be put in and out of action 
by a hand lever. In the disposition of Fig. 8 where the shoot is 
shown full of cases, there would be no need for a brake, as the cases 


slide down in close proximity to each other and cannot, therefore, 
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shoot ‘provides. a brake action, balancing by friction the “ head” 
ofe pane in the steeper shoot. 


SPIRAL RN, 


With the plain shoot the material is conveyed in a more or r less 
F hodzontal direction, according to the angle of the shoot, but if it 
is merely a, wares of a vertical lowering from one level to another 
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Fie. 11 ROLLER FITTED SPIBAL SHOOT. — in 


| ‘the oobi or spiral shoot’ is AEREA because a slate shoot at a 


very acute angle would permit the packages to descend at too great 
-a velocity, which would be to their detriment. When strong 
packing cases, or bales, sacks and barrels have to be lowered, a 
plain shoot is employed, such a one will be seen from Fig. 10. When 

> the cat aang ae more tender a a spiral shoot i is erate 
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Ealo on the same ciple as a gravity runway, or rather, an 

_ extension of a in eal Sdh It is obvious that the latter 
only the angle usual for a roller runway, whilst the angle 

' of descent of the plain spiral shoot must be considerably more acute. 


Fie. 13. —PLAN AND Two ELEVATIONS OF A PORTABLE HUMPER. EEN 


A roller spiral shoot is Unatrated-in Fig. 11, which explains itself. , 


installation, they offer the incidental advantage of. epee. » kir 
of accumulator, so that from a continuous delivery of packs 
intermittent delivery may be given, and vice versa, 
THe “* HUMPER.” Fas wet 

The “ Humper ” is used when it is desired to convey for a dis ta: iian 
longer than that obtainable by the available “ head ” or fall. In In. 
some cases where only a small additional head .is require ed 
and for very temporary layouts, “ humping ” may be done b 
hand, when one or two men, according to the weight of th 
cases, are stationed at the junction of the two incli i 
runways, and lift every case as it comes along, from, the lower € 
of the first conveyor to the upper end of the second one. he v eC 
of a portable mechanical “ humper ” is shown in Fig. ot S ba 


Fic. : 12,— PORTABLE MECHANICAL /HUMPER IN POSITION BETWEE 
NR Two LENGTHS or Rotter Runway. 


“ humpers ” are inserted at any convenient point of the, tray 
are generally inclined at an angle of 45 deg., with an 
at either terminal where the cases are gently. received at oy 
level and equally gently passed on at the upper end, in botha 
from and on to roller runways. The “ humper ” provides sı fi i 
motive power to permit the packages to travel to the end or, a 
technically termed, ‘‘ renews the gradient.” Such devices Bese 
fixtures or portable on wheels; in either case they are gon 
driven by. electro-motors. We thus see that for relia 
distances a ‘‘ humper”’ may be fixed about every 150 f 
each one has to lift the load from the lower end of the ara 
a height of 5 ft. to 6 ft., which is sufficient to send it by g 
the next 150 ft: 
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A humper ‘with an angle of 45 aah: which elevates the ¢ og en 
linear speed of 12 in to 18 in. per second requires for @ > 
of handling one ton a distance of 3 ft. aeon ale ur 
this corresponds to a total efficiency of 0-13, which is approxim ey OF 
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a a humper in the enue of its leat and with a side, which are connected; by cross transverses which engage with 
ost in the level between the feed and delivery end, the packages and thus drag instead of carrying them, 
xpenditure of 1-5 x 20=30 watt-hours, is therefore necessary ‘Tur “STACKER.” 


FIREA so handled. ' | l The “ Stacker” is a machine similar to the portable “‘humper,” 
my À i ae also be used without the second runway for but instead of “ merely renewing the gradient ” of a gravity runway, 
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Fic. 14.—SrackER, IN PLAN AND Two ELEVATIONS. 


railway ae other trucks in which case the packages are the “stacker” receives the cases from a roller runway and lifts 

‘such a device from the lower terminal of a runway. An them to a sufficient height and at a varying gradient to build up 
ation ofa *humper ” is given in Fig. 18, it is of Rownson, a stack of cases. Such “ stackers °” save an enormous amount of 
Clydesdale’s manufacture, and by it the packages are carried’ time in docks and warehouses as well as at munition dumps, as with 
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Fic. 15,—A PORTABLE “ Gapan” IN PLAN AND ELEVATION. , Wi Wit a 
ap ron or slat conveyor provided with claws every hand labour the cases have to be raised an step by step and the e 
y successively engage with them and prevent them machines will do this automatically as fast as they can be fed on A 
m sli váckwards. Another method is to construct the either by hand, or automatically from a gravity runway. Fig. 14 l 
èr path and two endless chains, one on either. illustrates such a “ stacker ” Taia iis the firm of Rownson, Drew & - 
i } 4 
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Clydesdale, Ltd., while other makers of similar devices are Spencers, 
Ltd., of Melksham ; the Hepburn Conveyor Company, of Wake- 
field; the Chain Belt Engineering Company, of Derby; the 
Alvey-Ferguson Company, of Manchester ; Messrs. W. & C. Pantin, 
of London ; and others. 


THE ‘‘ GADGET.” 


A “ gadget ” is illustrated in Fig. 15 (Rownson, Drew & Clydes- 


dale’s patent). This device comes into play principally when a 
sufficient gradient for a gravity runway is unobtainable, and where, 
therefore, a very slight incline, or even a level path, has to be chosen. 
A “ gadget °” may likewise be used for an uphill gradient for stacking 
purposes (see Fig. 16), or it may take the place of a ‘‘ humper ” ; 
generally speaking, a ‘‘ gadget ” will push a steady stream of cases for 
at least 200 ft.on a level path. This ingenious little machine is made 
8 ft. long in order that it may replace an 8-ft. section of a runway 
without necessitating any rearrangement of the rest of the layout. 
The machine consists of an angle frame which may stand on a level 
floor in case of a stationary installation, or may be mounted on 


Fia. 16.—‘'‘ GADGET” IN USE AS a STACKER. 


wheels for a portable layout ; it totally encloses the electro-moto? 
and the propelling device. The latter consists of three endless 
chains which carry three sets of roller pushers, two in a set; these 
emerge in turn from the enclosed box and as they traverse the upper 
surface they engage and push forward every case as fed on to the 
“ gadget,” pushing them one by one on to the runway, so that each 
case pushes the preceding one one space forward. The cases may 
be fed on to the ‘‘ gadget ” either by an inclined shoot or by a gravity 
runway. We thus see that it would not be practicable for the 
“ gadget ° to push cases round the corner; the path must always 
be in a straight line. If angles have to be negotiated this must 
be done on a gravity run after the cases leave, independently of the 
pushing influence of the “ gadget.” 


CHARACTER OF LOAD. 


All individual packages with at least one plain, smooth and hard 
surface, can be conveyed by a roller runway; this includes cases, 
crates, barrels, and other containers of merchandise. There is, in 
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Fic. 17.—Snows a MaN PUSHING a CASE ON A LEVEL RUN: 
A METHOD ONLY ADVOCATED FOR VERY HEavy CASES. 


addition to these, a great variety of other objects, which can equally 
well be thus handled by the temporary provision of a smooth, hard 
surface ; this applies to sacks of flour, grain and cement, coal in 
baskets, bundles of barbed wire, &c., all of which may be placed on 
trays of wood or metal. Corrugated iron sheets, railway sleepers, 
scantlings, and similar objects may be included in the first category, 
requiring no special provision. It should be mentioned here that 
the expedient of handling sacks and baskets on a runway is only 
justifiable when the runway has been put up for cases, &c. If 
sacks and the like have to be exclusively handled the gravity runway 
will not be the best method to employ, particularly as the trays 
used for their support have to be returned to the head end at in- 
tervals. 


APPLICATIONS. | 


The use of the roller runway is a most extensive one, principally 
for conveying by gravity, but also incidentally, for pushing heavy 
loads by hand on a level path, and even uphill (see Figs. 17 and 
18). In the latter case the mechanical equivalent. would consist 
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of a couple of endless chains with a series of pusher-bars which 
drag the load up the incline, similar to the construction of a 
‘‘humper.” The uses of the gravity runway are so vast that. 
we have only space available for a few typical examples. 


Examples.—The handling of piece-goods in- the loading and 
unloading of railway trucks forms one of the most important func- 
tions of the roller runway; it is particularly applicable for theee 
purposes, as no other handling device can be so conveniently em- 
ployed for such a variety of packages, differing in shape, weight, 
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Fic. 18.—PusHine a CASE BY HAND UP AN INCLINE OX a ROLLER 
RUNWAY. 


and size. We must also bear ir mind that many such piece-goods 
have to be handled in and out of box-trucks, where a crane, telpher, 
or similar overhead loading device is necessarily excluded, such 
trucks being only get-at-able through the side doors which easily 
admit gravity runways. There is, furthermore, no other labour- 
saving device for handling goods which does not depend on & per- 
fectly straight path, nor one which is capable of receiving ite load 
and giving delivery at so many different points ; this is apart from 
advantage accruing from its independence of external driving power 
and its extreme lightness, and consequent portability. 


Fig. 19.—PLAN AND ELEVATION OF PACKING OPERATIONS IN A 
WAREHOUSE ON A RUNWAY. 


If, for instance, railway trucks have to be unloaded, and the 
packages transferred to a place, say, 100 ft. away, at the rate of 
50 tons per hour, a power-driven conveyor is often employed either 
as a portable or stationary device; the expenditure of power for 
such an appliance may be from 4} H.P. to 12$ H.P., according to 
the type of conveyor chosen. A gravity runway will handle the 
roughest cases with the available head from the floor of the truck 
to the ground without any expenditure of driving power, and its 
initial cost as well as upkeep will be considerably less. 


Fig. 20.—“ GADGET” IN USE ror UNLOADING A BARGE. 


When handling passengers’ luggage the same devices are likewise 
very suitable. Most trunks and baskets are provided with slats 
of wood at the base and must be placed on the runway so that these 
slats point in the direction of travel. Leather bags and sacks, &c., 
which have no smooth, hard surface, and are, therefore, unsuitable 
for this method of handling, are simply laid on top of trunks and 
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baskets that are suitable, and ride thus with the crowd. The same 
expedient is resorted to now and again, when, amongst ordinary 
merchandise, a broken case has to be handled amongst the cargo 
of similar sound cases. 


The Roller Runway in Bottling Stores——Mr. Atherton, of the 
Chain Belt Engineering Company, Derby, quotes an interesting 
example in a London bottling store, where 70 lads were formerly 
employed in one department, they gave a good deal of trouble 
and caused much waste and breakage; three gravity runways 


\ 


and finally conveyed and staeked at AA, or conducted by gravity 
to any required point. | | 

An illustration of the utility of the “ gadget ” for a variety of 
purposes may be gained from Fig. 20, and shows the unloading 
of a barge on to the “gadget” by which ¢he cases are pushed 
up an incline which may be 200 ft. long, orit may be merely long 


enough for the cases to arrive at a level from which they will- 


gravitate to their destination. In Fig. 16 we have seen the 
utilisation of the ‘‘ gadget ” as a stacker. 
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Fic. 21. —LAY-OUT or A RUNWAY FOR UNLOADING A SHIP, IN PLAN AND ELEVATION. 


were installed and the lads dispensed with, the output on the same 
floor space is now doubled, the breakage greatly reduced, and 30 
young girls have taken the place of the 70 lads, with a consequent 
saving of about £1,000 per annum in wages alone, while the cost of 
the conveyors was only £500. The conveyors have been running 
daily for eight years, and are still doing their work satisfactorily. 
In Fig. 19 is illustrated, in plan and elevation, a method in 
which the roller runway is employed for packing purposes. The 


A proposition in which the miscellaneous cargo of a vessel is 
transferred into goods sheds, there to be stacked, will be under- 
stood from Fig. 21 (plan and elevation). Two inclined gravity 
runways are used in conjunction with a ‘‘ humper” to renew the 
gradient, while four transverse runways are employed for purposes 
of conveying the cases by gravity, to their respective stacks (see 
plan). A simple example where a gravity runway is used without 
a “humper” for a layout similar to the last, will be clear from 


Fic. 22.—SHOWING THE APPLICATION OF GRAVITY RUNWAYS 


cases to be packed travel in a continuous stream to the packing 
room, where they are run on to packing tables at the same level 
as the roller path. This portion forms a double loop marked D on 
the plan; it enables the packers to work on both sides, providing 
room for a great number of workers, and allowing more time without 
interfering with the continuity of the proceedings and the steady 
flow ‘of cases. Whenever a case is packed it continues its journey 
to the next stages C and B, where it is nailed down, stencilled, 
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FOR SORTING AND STORING CARGO, IN PLAN AND ELEVATION. 


Fig. 22, in plan and elevation. Here the conveyor {is suffi- 
ciently high above the quay for railway traffic to pass underneath. 
When the packages arrive at the first cross roads, those marked 
A and C are turned off in one direction, B and D in the other, while 
E, F, G, H travel on to be similarly dealt with at other points, 
The staff is thus enabled to sort out the cargo and deliver it on to 
different stacks without manual labour or loss of gravity, the only men 
required being those who pick off the cases according to their marks. 
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THE ROLLER RUNWAY FOR THE HANDLING OF PROJECTILES. 


A modification of the roller runway became necessary for 
the handling of the vast number of projectiles which had to 
be dealt with to feed the guns, not only at the theatres of 
war, but—and there, ‘perhaps, even more—during all the stages 
ofå their manufacture, throughout the allied countries. 
use of the cylindrical form of shells naturally 
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Fic. 23.—Graviry ROLLER Runway For 9:2 HOWITZER SHELLS, 
BY W. & C. PANTIN, LONDON. 
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their handling by gravity by merely letting them roll down 
@ prepared inclined path; while abundant use has been made 
of this method we only propose to deal here with the more complex 
solution of the problem, as it has been solved by the handling of 
projectiles by gravity runways in which suitable wheels supersede 
the rollers, or where the rollers are specially prepared to convey 
shells in the direction of their axis. The ordinary roller runway 


Fic. 26.—S1pe ELEVATION OF HUMPER FOR 


SHELLS (PANTIN). 


Line of Contact of 


Floor 


-—- 5' 9f2"-----—+ 


with cylindrical rollers, as has been described and as generally made, 
cannot be employed for handling shells as they have a tendency 
to roll off sideways. The provision made to keep the shells in a 
central position is of two kinds: in the first instance the rollers 
are turned slightly hollow, in shape something between an hour- 
glass and a dumb-bell; while in the second case guard rails are 
provided to prevent the shells from running off. The illustrations, 
Figs. 23 and 24 show examples which combine both the conditions. 
Fig. 23 is the design of W. & C. Pantin, of London; it is fitted 
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with hard wood rollers and intended for handling 9-2 in. shells. 
Fig. 24 is an example of a roller runway by Alvey-Ferguson, 
of Manchester, and is for handling shells of various sizes. 


Fia. 25.— WHEBEL-CARRIER FOR 9-2 SHELLS (PANTIN). 


Another device for handling shells is the gravity wheel carrier, 
illustrated in Fig. 25, this example being the design of 
W. & C. Pantin, of London. The fundamental principle is the same 
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as that of the roller runway, but with the application of wheels in 
place of the cylindrical rollers; the oblique position of the wheels 
naturally suggests itself to provide for snug berths for the shells 
on their path. For handling the rough “ blanks”’ the bare steel 
wheels are employed ; also for the shells in course of manufacture, 
while for finished shells the wheels are}fitted with wooden treads 
Another device for the same purpose is that of Rownson, 
Drew & Clydesdale, Ltd., of London, shown in Fig. 27. This is 
used for shells from 6 in. to 9°2in. in diameter, and for finished 
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- By Rownson, Drew & CLYDESDALE, LTD. 
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gs and projectiles in all stages of manufacture, from one 
or of a shop to another; this device receives the shells auto- 
tical from gravity wheel carriers at the lower terminal and 

ers them equally automatically at a higher level to another 


- conveyor. These elevators are provided with a single 
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‘Car Dumping Equipment. 
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an cent issue of the “ Electric Journal ” Mr. H. D. James gives 
unt of the plant required for car dumpers. A train of loaded 
placed on a slight incline approaching the car dumper, and an 
jal car is detached and, passes down the incline to the 
y haul,” which consists of a small car with a pusher arm pro- 
above the track between the rails, attached to a cable driven 
electric motor.: The arm engages the rear of the car, and 
j it up the incline to the cradle hoists, to which the car is 
| i wstened by clanips. ‘The clamps are held down by counter- 
hts, anc ‘thus a very flexible form of clamp is obtained, which is 
Ly automatic in its proe The material, which is usually 
l or c: msy bo load into a conveyor, into a boat, or into a 
me ear 


| R although a series motor may be used where there is 


aul is usually operated by a direct-current compound- 


ficient friction to eliminate any danger of over speeding. ‘The — 


l er is u sually of the rheostatic reversing type, provided with 
n ature s iunt to give a low speed when the barney engages the 
As series 0; ` compound motor is able to. exert the heavy torque 
red during the pe: d of moving the car up the incline. On the 

‘motion the 1 ight of the barney is insufficient to overhaul the 
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engage with the shells while resting upon the wheel-supported path. 
_ An electro-motor of 1 H.P. will raise twelve 6-in. shells per minute. - 
The illustrations, Figs. 26 and 28, show two views of the elevator. 
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Fra. 28.—Cross- SECTION, To A LARGER SCALE, OF HUMPER FOR SHELLS — 
(PANTIN). 
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reverse direction. A series or a compound motor gives a high speed 
return under this light load. ites 
The motors for the cradle heist are of the direct-current series 
type. Sometimes a single motor is used, for other applications—two 
motors. Where the barney haul requires only half the horse-power 
of the cradle hoist, the use of three motors Of the same rating makes 


a good arrangement. The armatures and other spare parts of the _ 


motors remain the same, the only difference being the field 
windings. | | 

While the loaded car-is being hoisted, the maximum amount of 
torque is required. After the proper height has been reached and the 


car begins to turn over, the load decreases,, but still remains positive 


due to the arrangement of counterweights. In returning the empty 
car the motor first operates under a friction load while swinging the 
cradle over to the upright position of the ear. The cradle and car 
are then lowered under dynamic braking to ‘the track level. The 
cradle is counter-balanced to-make the work done during the total 
cycle as smell as possible. te ; 

The controller connections provide for full reverse with dynamic 
braking in the lowering. The controller consists of magnetic con- 
tactors operated from a master switch. The limit of travel in both 
directions is controlled by limit switches, either of the gear or track 
type. The motors range in size from a total of 250 H.P. to 400 H.P., 
sometimes divided between two motors. Usually the single motors 
do not exceed 350 H.P. vt: 
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Goal Handling at Ports. 


By H. HUBERT. 


Summary.—An account is given of a number of modern plants for dealing with coal at ports, 


These include a 32-ton crane at 


Glasgow, luffing cranes at Southampton, Temperley transporters at Portsmouth, transporters at Buenos Aires and at Oran, and 
floating cranes at Dartmouth. 


The question of the expeditious loading or unloading of coal at 
ports is of such general interest and of such vital importance to the 
quick dispatch of vessels that no excuse is necessary fcr dealing with 
this matter in the Special “ Handling of Materials’* Number of THE 
ELECTRICIAN. To anyone who has studied this subject it is imme- 
diately recognised that special requirements are met with in nearly 
every case, and no one type of machine will answer the retjuirements 
of all cases. The loading, unloading and storage of coal for ship- 
ment, either afloat, or on shore, presents a variety of problems, and 
the means taken to solve them are naturally as varied. 

When one realises that over 20 millions of tons per annum of 
bunker coal are supplied to vessels in United Kingdom ports the 
importance of this industry will be readily recognised, and the 
advantage of having the necessary storage for coal and appliances 
for quickly handling same in ports of call, in order to give quick 
dispatch of vessels, is all important. 

Quite recently, in the presidential address to the Institution of 
Civil Engineers, attention was called to the strong comments by 
some of the recent Government committees upon the want of adequate 


mechanical appliances at our seaports for the unloading and loading ` 


of ships. In the loading of coal for export, and in the bunkering of 
ships, very great changes ought to be made where old-fashioned plant 
and methods still exist. 

At Glasgow there is probably as great a variety of mechanical 
appliances for the shipment of coal as is to be found in any port, and 
one of the latest additions is the large electric travelling coaling crane 
shown in Fig. 1. This crane is capable of lifting 32 tons, and is used 
for‘coaling with a cradle, and is capable of dealing with high capacity 
wagons. It will handle'20 32-ton wagons per hour and a larger 
number of smaller wagons. The crane travels on a track of 29 ft. 
gauge, and power is taken from a bare copper cable fixed,in a trench 
alongside the track. The leading dimensions are as follows :— 


Maximum working load ................cscsccsesceeeees 32 tons 
Maximum radius,...............cccscscecsoscccesscceesenens 47 ft. 
Outreach from face of quay; ..........ceccccseeceeee ees 30 ft. Bins 
Centre of jib head sheave above ground line ...... 90 ft. 
Clear height of lift above quay line to bottom of 

OPAGIOS EA A EEA T T E PEE 55ft. j 

Speeds 

Hoisting . osc decouineie cd aidsi masa veleds 50 ft. per min. 
NSW I T ARE E EE ET AE E EET 160 ft. ,, 
Tra ve UND orereta an A EE consis 60 ft. ,, 


The electrical equipment is suitable for continuous current at 
440 volts, and each motion is fitted with a separate motor. The 
hoisting and tipping gear motors are 180 H.P., and the slewing and 
travelling motors 50 H.P. | 

The method of coaling is simplicity itself. The loaded truck is run 
on to the cradle, to which it is securely fastened, and, when the 
cradle is lifted with its load into the desired position the tipping 
gear is brought into action, and, the cradle being tipped, the coal 
falls from the end of the coal truck into the steamer’s hatchways. 

An important installation of quick-working luffing cranes for 
handling coal at Southampton is shown in Fig. 2. The cranes are 
mounted on travelling pedestals, and are fitted with the four motions 
of lifting, -derricking, slewing and travelling. Grabs of 2 tons 
capacity are used, and, in order to ensure quick working and economy 
in electrical consumption, the load is balanced by means of balance 
weights, which run in a special steel frame fixed at the back of the 
crane 
The working conditions allow of the coal being grabbed, lifted, 
slewed, derricked, lowered and discharged, and the grab lifted, 


slewed back and lowered to its original position at an average rate . 


of 60 cycles per hour. 

The maximum radius of the cranes is 50 ft., variable to 22 ft., 
and the maximum height of lift from rail level is 56 ft. 

A recent installation of two “ Temperley ” bridge transporters 
is shown in Fig. 3. They were supplied to a large firm of coal 
merchants and shippers at Portsmouth in order to deal with the 
increasing volume of their business. 

The walls of the open coal store are of ferro-concrete, and the 
tracks for the transporters are laid on the two longer walls; but as 
these vary in centres to the extent of 6 ft. 6 in., the land side of the 
frame is connected to the bridge girders by means of a spherical 


bearing to compensate for the variation}in the centres of the track 
rails. 
The main dimensions and particulars are as follows :— 


Overreach over vessel from centre of front leg 88 ft. 0O in. 
Span of bridge between centres of legs ............... 93 ft. 6 in. 
Total transporting distance ..............ccceece esses 173 ft. O in. 


The grab will take a load of about 1-25 tons of coal, and the trans- 
porters are designed to give a minimum duty of 65 tons per hour 
cach from the vessel to the centre of the coal store. i 


m TT 


Fie 1.—Coauine CRANE, CLYDE COMMISSIONERS. 


The speeds at which the motions are performed are :— 


Hoisting full grab..............scceeceeceees ieee About 240 ft. per min. 
Transporting full grab............... esses eee one » 900ft. ,, 
Travelling the complete installation along 

the track ....sessesesesessesseseeesoesesessso » 40to50ft.  ,, 


The portion of the beam which overhangs the road and water is 
made to hinge up. The installation is a complete success, and it 
should be borne in mind that these machines allow of the coal being 
picked up from any height under the transporter and delivered at 
any point desired and at any height. By this means the breakage 
of coal is reduced to an absolute minimum. 

The electrical equipment of these transporters is unique, due to 
the fact that the current is single phase, and the working conditions 
of stopping, starting, &c., when working are very severe. The whole 
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of the electric wiring, switches and fittings are adapted for single- resistance and six to the starting winding, so that in all seven running 


phase current at 200 volts 50 cycles, and the motors used are :— speeds are obtained, which gives the driver a complete control over 
65 H.P., hoisting .........c cesses eserse seoses At 600 revs per min. the transporter. 
p Si Yao ealic A E A a a Fig. 4 represents two electric travelling and slewing’ bridge trans- 
TOTP beam lifting a At 700 > porters built to the order of the Buenos Aires Great Southern Railway 
: e 
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Fie. ?.— ELECTRIC COALING CRANES AT SOUTHAMPTON. 
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Fia. 3.—TRAVELLING BRIDGE TRANSPORTERS AT PORTSMOUTH. 


t 


They are commutator motors, and have what is known as a for handling coal by means of automatic grabs at the freight terminus 
“ series characteristic’ They are of the “ Bandy ” patented type. in Buenos Aires. e. 
The controllers are similar in design to the standard direct-current The transport: r is o: che travelling bridge type, having one canti- 
reversing crane controller. There are seven steps on each side for lever extension and pivotally supported on two independently self- 
each directfon of running, four being connected to the starting propelling supports, so that the machine may be readily travelled 
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to where required and placed at any angle up tc 10 deg. on either 
side of the normal. A special feature of these transporters is the 
slewing arrangement, whereby a greatly increased area can be com- 
manded both on the land and the water side. All the operations of 
the transporter are controlled by one driver from a platform on the 
tower, 80 situated as to command a good view of the work. 

An electrically driven travelling hopper weighing machine travels 
along the bridge girder over the coal bunkerg. The grab is of a size 
to take a load of 1-5 tons of coal, the total transporting distance being 
196 ft., and the duty obtainable is 50-60 tons per hour. 

This installation is typical of the latest practice in coal-handling 
plant. 
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coal, the size used depending upon the hatchway of the vesseL The 
cranes are designed for quick working, and from 40 to 45 complete 
cycles of operations per hour are being performed. In actual 
bunkering 74 tons per hour have been loaded by one crane. The 
cost of working is very small, only a man and a boy being required 
to work the crane, stoke the boiler, &c 

When the barges containing the coal are brought alongside the 
quay of the coal depot, the coal is grabbed out of the barges by a 
‘“ Temperley ” grab transporter (Fig. 5), and deposited over the coal 
store. The transporter is, of course, also used when loading coal 
ex store into barges. 

Before the installation of this transporter a large number of 
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Fic. 4.—TEMPERLEY COAL 1 RANSPORTERS, RIBERO SUD, BCENOS AYRES, FROM THE WEST. 


At the port of Oran (North Africa) an important installation for 
the handling of coal has recently been supplied, both for the unloading 
and bunkering of steamers and for the distribution of the coal received 
over the storage depot. The machinery now installed has con- 
siderably increased the facilities of the port, and has effected a large 
saving in labour and consequent cost. 

As steamers are not at present able to come alongside the coal 
storage quay, it is necessary to discharge or bunker them while lying 


Arabs (between 100 and 200) were used in loading or unloading the 
coal from or into the store; but now only two men are required to 
work the transporter and attend to the boiler, and one or two men 
on the barge to trim the coal. The saving in labour is enormous, and 
the cost of handling the coal is reduced to a minimum. Although 
the guaranteed output was 75 tons per hour maximum, in actual 
practice over 100 tons per hour of Durham coal have been loaded 
into barges for continuous runs of hours at a time. 
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Fia. 5.—GENERAL VIEW OF TEMPERLEY GRAB TRANSPORTER IN SITU ON Oran CoaL CoMPANY’S STORAGE GROUND. 


in the harbour basin, and for this purpose several floating steam cranes 
have been supplied fitted with “Temperley” grabs having plain cutting 
edges, so that no damage is done either to the coamings of the 
steamers or to the timber barges used in bringing the coal alongside 
the steamers, or taking it from the steamers to the coal depot. These 
cranes have a radius of 49 ft., and are fitted with hoisting and slewing 
motions, and also with double barrels, which enables the load to be 
grabbed or discharged at any height desired. The grabs are of two 
sizes—viz., to take 1 ton of coal, and a larger size td take 14 tons of 


It is interesting to note that, notwithstanding the war, the coaling 
companies of Dartmouth realised the advantage of that port for 
bunkering, and have recently installed there efficient and rapid 
mechanical means for coaling vessels. If the installation of these 
mechanical appliances is justified by the business obtainable, addi- 
tional and larger plant will be installed, and there is no reason why 
Dartmouth should not become a competitor of the Hook of Holland, 
Copenhagen and other competing ports. It will, therefore, be of 
interest to give some details of the facilities now available 
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As is well known, the port is easy of access, is perfectly safe, and 
affords excellent anchorage for large vessels. The vessels do not 
go along quays, but lie in the middle of the River Dart, thus enabling 
bunkering tc proceed on both sides of the vessel. About 20 coaling 


hulks are available, having 2 total capacity of about 10,000 tons, and 
bunkering is carried out by two large floating cranes fitted with 
grabs. The design of the cranes, which are erected on floating 
deep, has received special 


‘ pontoons 64 ft. long by 33 ft. wide by 10 ft. 
consideration for the : 
work to be carried out. 
They have a maximum 
radius of 50 ft., and 
the total! height from 
the deck level of the 
pontoon to the under- 


side of the grab is 43 ft. 
The special design of: 
the jib allows for a 
maximum clearance 
for slewing over the 
deck of the steamer, 
and the cranes are 
fitted with hoisting, 
slewing and derricking 
motion to vary the 
radius of handling. 
These cranes are 
specially built with 
double drums to work | 
a “Temperley ”’ grab, 
and the mechanism is. 
such that not only can 
the grab be lightly 
put upon ‘the coal to 
be grabbed, but the 
load can be discharged 
at any point in the 
height of lift at the 
will ot the driver, thus 
reducing breakage to 
a minimum. The 
grabs have a capacity 
of 14 tons, and, given 


a clear field of opera- i , 
tions, bunkering can be carried out at the rate of 60-70 tons of coal 
per hour per crane. 4 


As stated previously, the ships to be bunkered lie in the stream, 
and the method of coaling is as follows: The cranes on their floating 
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Fia. 6.—CoaLING CRANES AT DARTMOUTH. 


45 


pontoons are towed into position on either side of the ship, and on 
the other side of the cranes the hulks or barges with coal are placed. 
The coal is grabbed from these latter, the crane jib slewed over the 
hatches with its load, and the greb lowered to the necessary height 
before being opened to discharge its load. The crane driver, being 
placed with all the levers to control the various motions in an elevated 
position, has a clear view of his work. Only two people are required 
to work the crane—viz., the driver and & boy to stoke the boiler— 

i the cranes being steam 

driven. 

Fig. 6 shows. the 
cranes at work with 
coal barges and hulks 

. in position. The vessel 
being coaled is 324 ft. 
long by 40 ft. beam, 
2,252 tons gross, 1,594 
tons net. 

At present 100,000 
tons of bunker coal 


are dealt with per 
annum at Dartmouth, 
but this quantity 


could easily be in- 
creased if the value of 
this Channel port of 
call is realised. 

The foregoing ex- 
amples ere tvpical of 
modern practice in 
this country and 
abroad, and it must be 
borne in mind that 
there wil be an in- 
creasing demand for 
mechanical appliances 
of this nature, because 
of the difficulty of 
obtaining a steady 
supply of labour, and 
more particularly be- 
cause of the great 

` saving effected in the 
| cost of handling. ©” 

In many cases within the writer's knowledge, where the cost of 

getting coal chiefly by manual labour ex steamer into storage has 
been from Is. to 2s. per ton, this has been reduced when using a. 
grab and mechanical appliances by 75 per cent. 


Delivery of Goal by Electric Vehicles. 


In a recently received issue of the ‘‘ Electrical News,” Mr. A. 
Jackson Marshall gives some interesting notes on this subject. 

A comparison of the performance of an electric truck and two 
petrol trucks operated in Boston, resulted as follows: Three trucks 
were employed on a contract for coal to be delivered to the State 
House on Beacon Hill. The round trip from the loading platform 
was 3-7 miles; conditions of loading and unloading were exactly the 
same, and the time constituted a full day’s performance for each 
truck. The “electric” was a 6-ton unit, while the petrol trucks 
were 5-ton and 4}-ton respectively. The 5-ton petrol truck de- 
livered 49 tons of coal in 12 trips; the 44-ton petrol truck 40 tons 
in 13 trips, and the 6-ton “ electric ” 86 tons in 13 trips. The actual 
running time of the electric truck was from 7.12 in the morning 
until 4.40 in the afternoon, with }-hour out for lunch. It will be 
noticed from these figures that the “electric” was consistently 
overloaded, and that both petrol trucks were underloaded. The 
battery of the electric truck was ‘‘ boosted” once during this 


Estimate for Coal Delivery (5 ton rating). 


Average maximum load, approx. —.......s eee eee eee eee eee 10,000 Ib. 
Mileage per tip orearen e e a eeN 6 

Hours per trip for loading .....soseneeneeesseseesossessensessenesns 02 
Hours per trip for unloading 2.2... ......ccsece ese cceeeceeseeeees 0-7 
Hours per working day...........ccccscsscescescsecessesenseterees 9-0 


.(307 working days), thus attaining a 


studying these figures it should bè borne in mind that they are 


. average costs covering several large installations that have been in 


operation for a number of years. 


Comparative Results. 


- | 3-Horse 
11,000 lb. | 10,000 lb. | ` wagon 
Electric. Gasoline. | 2 Extra 
| horse 
Average running speed, miles 
POL hour scot sesesercotyenad assis 6-0 75 3:0 
Hours per trip, total (0-9 standing) 1-9 1-7 2-9 
Average numberof trips per 9-hour 
day soo oeriur ieri Caaan 4-7 53 3-1 
Cost per day...........cesseeeeeseeeeeeep © $13-30 $16-20 $11-00 
Cost per ton delivered ............... 0-54 0-61] 0'71 
Cost: per Miles. cccsecainsessevercsiess 0-45 0-51 0-59 


It should be noted that in the above rating the price of petrol is 
quoted at 16 cents per gallon. 

The simplicity of operation is also an argument for the “ electric,” 
as it does not require a skilled mechanician for a driver, and its 
necessary repairs are slight and infrequent. In this connection it is 
noted from a report by the Glasgow Co-operative Society that 
one of their 3-ton electric coal trucks was out of commission only 
one afternoon and the following morning during an entire year 

reliability coefficient of 99-R5 
per cent. 
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o ran OTH Details of onveyors and Elevators. 
ish, A KA: va Vandy ore | By W, H. ATHERTON, M.Sc., M.1.Mech.E. So AO 
~ > Summary.—The author discusses the desi f i EPEN FE 
mia au +N he gn of a number of essential details in conveyors and el ing | yvi 
AN 3 Ni a 4 si chains, sprocket wheels, buckets, skidders, frames and Bpr A barre” aris pees: - i - 
E n VEAR KREPA O 
9 Xi} AMES Tee | -—CHaIns. tiny of the Ewart pattern should always run with the back of the hook 
-IPFE most important detail of a chain belt elevator is undoubtedly bearing against the teeth of the driving sprocket. `, 


E ARS Uo a the chain itself, and an interesting point about conveyors is _It is usually necessary to grind the sprocket wheels to the corr 
«the method of attaching the chains to the various forms of, Pitch; but in course of time the chain wears, thus increasing the 
~ carrier ; including under this title buckets, trays, slats and scrapers. Pitch of the links. Eventually the pitch of the chain becomes 

_ Conveyor chains and their attachments, therefore, merit our first Much greater than the pitch of the s : ! vill 
RGN, consideration. vii mount and slip over the teeth. Ch this extent 
ENN i ‘A malleable cast iron chain much used for comparatively light ‘Must be replaced, as they cannot ae | 
ee an seonveyors and elevators is shown in Fig, T, and is technically styled i “A 
i tarpe! 
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No. 103. Ewart chain. The breaking strength is about. 9,0001b. F A ¢ LRA 3 has ga, aye 
OO: D; / NO OrESEINE 1 I, . orm of chain that to so laced. th Ewa 
an 2) ae ‘It is a flanged, chain, the projecting flanges serving as guides to chain for conyevyi s9 A extent has disp pag -i 
ASEN SERS ble i , i ' TOPS eying purposes is shown in Fig. 4, this par 
eee). ena le it to run over plain rollers without danger of coming off. chain of 6 in. pitch being styled Gray’s No. 500 pin chain, |! 
Bae The great merit of the Ewart chain is its simplicity and the remark- diameter of the pin is § in. and the breaking strength ahaa an hall 


_ -able ease with which it can be connected up without the aid of joint The K2 link with four holes for } in. bolts i 4s- 

ri , is i . WY . $ / a X ) m. bolts 1s m h ed hot 
Be a! sf, Pee and equally readily detached, thus facilitating repairs. bucket elevators and for slat Palden while the Ha, sale $a J 
ER agi go _A few of the more common special links or attachments are shown employed on vertical elevators of the double strand type. the x 
a in the illustration. For convenience and conciseness of reference, being secured at their ends to two | ae peeled wits 
iby re agi it has been found necessary to give to each special link a title of bolts. For scraper conveyors the ey rey TA ayy kpg; af 
Mires. ki reference, consisting of a letter and a figure instead of a descriptive In course of time the joint pins wear half =i thro ae 
“Hie Oe ear eee These reference titles are standardised and are well under- increasing the pitch of the chain, This might be remedies 
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i aes TAEA attachment, and has one bolt hole on each side of the centre line ; ‘fitting new pins, but unfortunately the holes generally elongate 
a the same attachment being used for connecting either iron or wood somewhat, although the bearing surface is great in this type ¢ 
= slats to the chain. Again, the G20 link is a side attachment and chain. The head of the link also wears through, by reason of 


į eee ths is made both right and left hand. It is suitable for carrying buckets : abrasion or rubbing action of the sprocket teeth. Wher his ex- 
oi _ in a double strand elevator, the’ buckets being either bolted or ternal wear has taken place, the whole chain must be sc apped and 


a rd i) riveted to the chain. Further, the C3 link is a scraper attachment a new one substituted. | Wye ie iia 
ALEN ~ for use in conveyors of the scraper ór pushplate type.  - - Gray pin chains are better than Ewart chains for use in- dusty 
ah . i The direction of motion of the chain which gives the 1 sliding situations and on elevators handling gritty materiala ; b cate 


action, and therefore minimum wear in contact with the sprocket the joint pins are better protected than the tail bars of the Ewart — 


i y ~. wheel teeth, is indicated in Fig. 2, the tail bar leading and the chain. The ordinary Gray link, however, be improved by 
=. ———— pressure of the sprocket teeth coming on the outside`of the hook fitting the hole with a hard bush, as is done in Ley’s No. 300 ch 

Ss oe and not between the side bars. Wear of the chain then takes place which is very suitable for rough duty (as on an ash‘elevator), becau 
Ap on the inside of the tail bar, due to the working tension ; and also the head is of large diameter and thickness. Although the bush i 
NS. ` on the outside of the hook, due to the action of the sprocket teeth. renewable, the head will in time wear through and the er tire chain 
A seetion of a badly worn link is shown in Fig. 3. Conveyor chains must then be scrapped, just as in the case of the unbushed chair 
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In the Ley bushed chain (which was patented’ by the late Sir 
Frantis Ley, Bart.) nó attempt is made to provide a head on the 
lower side of the link at all; in fact no part of the malleable iron 


; 


head is in contact with the sprocket wheel. A hardened steel bush 
is fitted tightly in the two side bars of the link, and bears against 
the sprocket teeth (see Fig. 5). This bush will wear through even- 

- tually, but if taken in time it can be turned round and a fresh surface 

exposed to wear, or the chain can be fitted with a complete set of 
| new bushes. But this renewal must not be too long delayed, or 
both the bushes and the pins will be worn through and the body 
of the link will then suffer wear, necessitating the whole chain being 
serapped. Here, again, as in other 
| spheres of labour “ Delays are dan- 
gerous” and “A stitch in time 
saves nine.” 

The No. 600 Ley chain (shown in 
Fig. 6) has a steel pin }f-in. dia- 
meter, and has a breaking strength 
of about 30,000 1b. It is a most 
‘successful form of elevator chain 
for severe duty; and is probably 
used more extensively for coal 
elevators than any other chain 
available. The same type of chain 
is manufactured in several sizes 
and strengths, ranging in pitch from 

3 in. upto 12 in. 

A special type of chain much 
used in gasworks for conveying red- 
hot coke is the De Brouwer chain 

‘Shown in Fig. 7. This chain is 
. also suitable for handling ashes 
and’ clinker. Its life is not long 
on severe duty, but it is very 
efective in saving labour. It will 
be noticed that the bosses on the 
side links act as connecting pins, 
being held together in pairs by rivets. Pins are therefore not 
. As the wear and tear proceeds both on the bosses 
and inside the holes of the middle links the pitch elongates to such 
an extent that provision has to be made in the sprocket-wheel teeth 
for increasing the pitch' diameter of the wheel, in order to com- 
pensate for the increased pitch of the chain (see Fig. 10). 

In the type of conveyor chain known as the Dodge cable chain 

(Fig. 8) the links are wrought iron, somewhat similar to a long link 


Fic. 6.—Ley BUSHED CHAIN 
AND ATTACHMENTS. 


ENLARGED SECTION 
THRO’ JOINT OF COKE CHAIN 


‘Fie, 7.—Hor Coke Conveyor CHAIN. 
‘crane chain, but malleable iron bearing blocks are interposed be- 
tween the links in order to increase the bearing surface. This type 

‘of chain has flexibility in two planes at right angles to one another, 
_ and has been successfully employed in coal conveyors for electric 

ions. 
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EE AC II.—Srrocket WHEELS. 
In Sprocket wheels six is the minimum number of teeth which 
should ever be used, and that number is undesirably small, giving 
al or fluetuating speed to the chain. The longer the pitch, 
Hower should be the speed for smooth running. The minimum 
umber of teeth desirable is 12. With a 3in. pitch chain, this 
s # pitch line diameter of about 11} in., and with a 6in. pitch 
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' being bolted together and machined as a whole wheel. 
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chain a diameter of 24 in.. If wheels of small diameter are essential, 
the pitch should be short; while if large wheels are necessary 2 
comparatively long pitch must be selectéd, in order to. avoid an 
excessive number of teeth. or chains of 12in. pitch, it is quite 
common to use wheels having only six teeth, but for these long-pitch 
chains the motion is always very slow, rarely exceeding 100 ft. 
per minute. If run at a higher speed the wear and tear and the noise 
produced are excessive, 

For the sake of durability it is better to use seven teeth than six 
teeth for 12in. pitch elevator chain; and a really first-class job 
demands wheels of 10 teeth or 39 in. diameter, whenéver the condi- 
tions are severe. The one practical objection to wheels of large 
diameter in elevators and. conveyors is the considerable increase 
in first cost. It is not simply a matter of the cost of the wheel 
itself, but the fact that everything else must be in proportion. (Thus 
in a bucket elevator a large diameter wheel means a heavier top 
shaft and bearings, a greater ratio of gear reduction between the 
motor and the top shaft, and a larger elevator casing, which means 
higher cost and greater space occupied. Hence it is ‘a fine point 
to say what diameter of wheel is of maximum final efficiency, taking 
into account both the greater first cost of a large wheel as compared 


Fie. 8.—Donan CABLE CAAIN AND SCRAPER. 


with a small wheel, and the increased wear and tear of the latter: 
Generally speaking the smaller diameter wheel would be preferred 
for a cheap and perhaps temporary job, whereas a large diameter 
wheel would be adopted in a first-class permanent job, which would 
be expected to run for years without giving trouble or showing 
undué wear. 

In ordinary chain wheels, it is usual to allow a large amount of 
clearance between the link and two adjacent teeth, this clearance 
being provided to ensure that the links may lenythen a reasonable 
amount by reason of wear, without riding on the tops of the teeth 
and to lighten the wheel. In a special sprocket wheel, however, 
where the motion must be reversed from time to time, it is usual 
to make the teeth with little or no backlash, so that they are much 
thicker than ordinary teeth. 

As a rule sprecket wheels are made of a good quality of cast iron, 
which is sufficient for many purposes. For severe duty, the wear 
on cast iron wheels becomes excessive, and it is a great improvement 
as regards durability to have the driving wheels chilled. For wheels 
working in gritty situations, a special mixture is available, which 


‘is extremely hard all through, and therefore very durable, much 


more so than can be obtained by surface chilling. The life of these 
wheels is several times that of ordinary cast iron wheels, so that in 
the long run special chilled wheels are much cheaper than the cast 
iron wheels, There is some difficulty in, boring and keywaying 
these hard wheels, but the difficulty is not. insuperable with suitable 


Fic. 9.—Sprockgt WHEEL ror Heavy ELEVATOR, 


machine tools and high, speed steel. For exceptionally severe 
duties large wheels made of manganese steel are available, and are 
very satisfactory in spite of their high cost. Of course, manganese 
steel cannot be machined, and therefore it is necessary to cast a 
wrought iron bush in the boss, which bush can be bored and key- 
waved. A manganese steel wheel for a heavy continuous bucket 
elevator is shown in Fig. 9. 

Sometimes sprocket wheels are made in halves, the division being 
made by thin parting plates placed in the mould, the two halves 
The ad- 
vantage of a split wheel is the facility with which it can be fixed 
in position and removed without disturbing the shaft. 
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A special design of sprocket wheel suitable for De Brouwer hot 
coke chain is shown in Fig. 10, the teeth being adjustable and made 
of cast steel or of special hard chilled metal. The sprocket wheels 
for driving the Dodge cable chain usually have fixed teeth, but 
wheels with renewable teeth are also available, as indicated in 
Fig. 11. Such wheels are rather complicated and expensive, 
but are justifiable and have been proved to be advantageous 
when the conditions of working are exceptionally severe. 


It is, of course, much cheaper, both in material and labour, to renew 
the'teeth than to disconnect an cld wheel and replace it by a new 


a- 


- Ia. 10.—CoKE CHAIN WHEEL WITH RENEWABLE TEETH. 


one. It is often no small matter to get a wheel off a shaft which 
has been at work for some vears ; as conveying plant is often placed 
in comparatively inaccessible and dirty situations, rendering over- 
hauling difficult to carry out. 


III.—ELEVATOR BUCKETS. 


The buckets or cups carrying the coal in a continuous chain 
elevator can be made in one piece, either of pressed stcel or of 
malleable cast iron. Alternatively they are built up of steel plates 
riveted together. Some composite buckets are made with malleable 
cast-iron ends and steel plate bodies riveted together. The wear 
and tear on the lip of a bucket in a dredging elevator is very con- 
siderable, and to improve the durability it is usual in steel buckets 
to rivet a flat iron re-inforcing strip round the edge (see Fig. 12). 


Fie. 12.—RIVETBD STEEL ELEVATOR BUCKET. 


. The back of the bucket where the chain is bolted on should not be 
too’ thin, lest the bolt-holes become elongated and the bucket 
distorted. For severe duty a patch plate on the back is desirable, 
as shown in Fig. 12, to increase the stiffness and the bearing area 
of the bolts. The very light pressed steel buckets which are some- 
times used on coal elevators are only fit for handling grain. 

Buckets made of malleable cast iron with a thickened lip are very 
convenient and durable. A range of standard sizes from 6 in. to 
24 in. long is sufficient to meet all practical requirements, the 
corresponding lifting capacity of the complete elevators being from 
5 to 120 tons of coal per hour, and the pitch of the buckets varying 
from l6 in. to 24in. The capacity of similar buckets varies as the 
cube of the length. An 18in. bucket in position on No. 6140 Ley 
bushed chain is shown in Fig. 13. 

Elevators handling lumpy material are best fitted with continuous 
overlapping buckets, built up of steel plates bent in the form of a 
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trough, and having a cross plate riveted on, as shown in Fig.’14. 
Buckets of this type are made ranging in length from 10 in. to 
30 in.; and even larger sizes can be made if required. In this 
type of bucket, also, a re-inforcing strip riveted on the lip adds 
appreciably to the stiffness and durability. Buckets handling coal 
should not be expected to last longer than 10 years, even when 
well made and used with reasonable care. Buckets handling ashes 
and clinker will have a much shorter life, the duty being of a more 
severe character, owing to the cutting and corrosive properties of 
ashes, whether dry or wet. ' 


Fie. 11.—T opaE CHaix WHEEL witu RENEWABLE TEETE. 


Elevators of the double strand vertical type require buckets 
having parallel ends, to which are bolted or riveted chain attach- 
ments of the G20 type as shown in Fig. 15. If the buckets have 
taper ends it is necessary to introduce taper packing pieces between 


the chain and the buckets. The parallel end type of bucketZis 


Fic. 13.— MALLEABLE Irox BUCKET AND CHAIN. 


used for cranked elevators, an example of which is given in Fig. 16 
The capacity of this elevator is 30 tons of small coal per hour. It 
delivers into a short scraper or push-plate conveyor discharging 
into an overhead storage bunker. 


gravity bucket or tipping bucket type, the buckets are commonly 


In the case of conveyors of the 


Fia. 14.—Coxtinvots BUCKET AND CHAIN, 


made of pressed steel in one piece, with tipping cams riveted on 
the ends. 
piece, but in this country this is not the standard practice. 
alternative construction of a tipping bucket is shown in Fig. 17, 
the ends being made of malleable iron flanged castings in one piece 


They can also be made of malleable cast iron in one 


An 


with the tipping cam, and riveted on to the pressed steel body, 
A practical convenience of this 


~ 
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construction is that the same ends can be used for buckets of various 
widths according to the capacity ; thus permitting buckets of any 
desired size from say 20 tons to 100 tons per hour conveying 
capacity to be conveniently built up. 


3 IV.—$SKIDDERS. 


There are various methods of supporting the buckets of an 
inclined elevator, but the most common method is by means of 


Fia. 15.—DovuBLe STRAND CHAIN AND BUCKET. 


skidder bars bolted to the back of the buckets and sliding on angle 
iron guides. The skidders may be flat steel bars or of chilled iron 
as in Fig. 18. These chilled iron runners are made of thick section- 
on the wearing part, and being 

much harder than mild steel ey eT 
skidder bars are much more A | eee z 
durable. They have the dis- | et th VAT rn a 
advantage, however, of being y 

very brittle, and this some- 

times results in the skidders 

breaking instead of wearing out, 

especially if by reason of any 
accident the chain should break 
and fall downinaheap. Apart 
from this inconvenience the 
chilled iron runners answer the 
requirements admirably, and 
are manufactured in various 
standard sizes to suit all stan- 
dard buckets, the bolt holes 
being cast in. Large elevators 
inclined at an easy angle to the 
horizontal 
may with 
advantage 
have rollers 
about 6in. ' 
diameter fitted to the 
buckets instead of 
skidders ; ‘thus mak- 
ing each bucket into 
' ® carriage mounted 


on wheels instead of ; ZA * F l 

a sledge. The resis- o ) hee: 

ii to the motion Fic. 16.—DOoUBLE STRAND CRANKED ey; 
ELEVATOR. 


is thereby reduced 
somewhat, though 


the first cost is increased. The detail of a bucket fitted with rollers , 


is shown in Fig. 19. Another method of supporting buckets is to 
provide flanged supporting rollers 9 in. diameter at intervals below 


Fira. 2V.— ELEVATOR FRAME. 


the chain. These rollers may either be keyed on to shafts running 
in fixed bearings, or they may have specially long bosses revolving 
on fixed shafts between loose collars. _ 


` 
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‘V.— FRAMES, 

Coal elevator frames are of simple construction, being usually 
built up of angle irons forming the guides, with angle iron struts at 
intervals and flat iron diagonal bracing; thus forming a series of 
panels about 6 ft. long, as shown in Fig. 20. The longitudinal angles 
vary in strength according to the capacity and length of the elevator, 
but generally range from 2 in. by 2 in. by 3 in. to 3}in. by 34 in. 


.by ġin. They are fitted with renewable wearing strips, commonly 


# in. thick, secured to the guide angles by countersunk head-bolts 
at intervals of about 18in. The skidders slide on these wearing 
strips, which in course of time wear very thin, and they can be 


Fia. 17.—CompositeE Tipping BUCKET. 


renewed without detriment to the main angles forming the frame. 
The longitudinal guide angles are tied together transversely by 
cross angles, which fix the gauge. or distance apart of the guide 
angles. In addition to these resistance to racking forces is 
given by cross bracing at every other panel. Below the guide 
angles a thin dust trough is usually fixed, with the object of catching 


‘any spill from the buckets. In spite of this provision, however, an 


open lattice framed elevator is liable to be a somewhat dusty con- 
trivance, especially in a situation exposed to high winds ; and when 
the buckets are overloaded there is inevitably a certain amount of 
spill from the ascending buckets when nearing the top wheel. For 


Fic, 18.—SKIDDER. Fic. 19.—BUCKET WITH ROLLERS. 


this reason the fully-cased elevator is preferred by many engineers ; 
although a cased elevator has the drawback of being more expensive 
in first cost than a lattice framed elevator, and is also more trouble- 
some from the point of view of accessibility to the buckets and 
chain. 

VI.—BEaRINGS. 


Space does not permit of a detailed consideration of the important: 
question of shaft bearings. It may, however, be briefly said that 
all types of bearings have been used on conveyor work, these 
including plain cast-iron bearings four diameters long, cast-iron 
bearings bushed with gun-metal, cast-iron bearings lined with white 
metal, the ordinary type of step bearing or plummer block, swivelling 
ring-oiling bearings, and roller bearings.: The best type of 
bearing for the top shaft 
of a large elevator is 
the heavy roller type 
fitted with short rollers 
of large diameter. It 
s | should be remembered 
that the speed of rotation 
of an elevator top shaft is 
quite slow, seldom ex- 
ceeding 15 revs. per min. 
At this slow speed plain 
long cast-iron bearings, 
fitted with Stauffer grease 
lubricators, give satis- 
factory durability, but 
the friction is naturally 
greater than with ; roller 
bearings. The one practical objection to the latter is their very 
high first cost, which, however, is justified by the saving in power, 
lubricant and attention. 
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The Handling of 
Materials. 


We suppose there is no branch of engineering the im- 
portance of which has been demonstrated so amply by the 
requirements of war as the mechanical handling of materials. 
Warfare necessarily leads to the manufacture of enormous 
quantities of material consisting of similar items, and con- 
sequently of such a class that can be handled very well 
mechanically. Not only so, but if hand labour is adopted 
the cost goes up very considerably, and, what is more 
important, delay becomes inevitable. Having regard to 
the shortage of labour during the past year or two, mecha- 
nical methods have been adopted of necessity, and the 
need and value of such methods have been demonstrated 
more fully than in any previous period of our history. We 
therefore make no apology for returnmg to this subject, 
with which we dealt in a special issue of Tue ELECTRICIAN 
about a year ago. 

In our present issue our readers will find a number of 
signed articles dealing with various aspects of the problem, 
some of the articles being of a general character and others 
dealing with essential details. An excellent example of 
how not to do things is given by Mr. Percy G. Donaup. 
He refers to a canning factory in which, according to the 
original scheme of working, the tins were first brought by 
hand to the canning machines ; from these machines they 


were taken by hand to a sawdust bench; from the latter 


they were taken by hand to a caustic soda bath, and thence 
by hand to an enamelling tank, afterwards being packed 
in boxes. Finally, the latter were taken away by hand 
and placed in various parts of the warehouse. Mr. DONALD 
describes how this antiquated system was replaced by a 
mechanical system, in which a great bert of the work was 
- done by gravity. 

It has often been found that any Janbe of excellent 
reasons are given why mechanical methods for handling 
goods should not be adopted in particular cases. It is 
alleged that there is no room, that there is not sufficient 
power, that the works are too old, and that the net gain 
will be insufficient. Actually, very few of these reasons 
will bear investigation. Mechanical methods generally lead 
to space being rendered more available, and therefore they 
mean that the room is virtually increased. As a rule, the 
power required is comparatively small, and in these days, 
when the cost of labour is increasingly high, the total 
financial result can be shown to be eminently satisfactory 
when averaged over a number of years. It is, of course, 
essential that the proper method should be adopted, and a 
method which is correct in one case is not necessarily 
correct in another. ; 

The gravity conveyor, with which Mr. G. F. ZIMMER 
deals, is the result of an appreciation of the fact that 
gravity will do work for nothing. On this principle it is 
worth while to elevate the products sufficiently at one 
stage of the process so that their progress thereafter is 
obtained automatically by gravity. A great deal of useful 
transportation has been carried out on these lines during 
the last few years, “ gadgets ” and “ humpers ” being acces- 
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sories which have been developed for the purpose, and 
which give the necessary motive power at any point of 
a runway to force the products to the required elevation. 

The satisfactory running of conveyor plant and appa- 
ratus of a similar character depends very largely upon 
close attention to details. In this connection the article 


_ by Mr. W. H. ATHERTON will be found to be of considerable 


interest. Mr. ATHERTON deals in turn with such details 
as chains, sprocket wheels, elevator buckets, skidders, 
frames and bearings. It must be admitted that the con- 
ditions under which conveyors and elevators generally 
operate is very far from ideal when it ccmes to the question 
of wear and tear. There is often a great deal of dust in 
the air, and there may be a good deal of grit, which tends 
to make the wear excessive. It becomes necessary, there- 
fore, to provide suitable wearing surfaces and parts which 
can be easily renewed. 

This is particularly the case when dealing with material 
such as hot coke, which is difficult to handle satisfactorily 
by mechanical means. This subject, which is discussed by 
Mr. ALwyNE MEADE, is one that is becoming important, 
partly owing to the increasing size of gas works and coke 
oven works, and also owing to the possibility that low tem- 
perature carbonisation may be adopted in the future on 
a large scale, in which case it may be desirable to utilise 
the resulting coke in gas producers. In that event the 
handling of hot coke may be a feature of such installations. 

Another important development during the last few 
years is the increasing use of the electric truck in factories. 
This small vehicle has been found to be extremely adaptable, 
to be cheap in operation and to prove very saving in manual 
labour, which can be put to much better uses. In an 
article on this subject Mr. R. J. MITCHELL gives some 
remarkable results. For example, loads including hemp, 
fish, castings, acid and other materials were moved by 
electric trucks in times varying from half a minute up to 
three minutes, whereas the time taken by hand trucks 
ranged from 21 up to 90 minutes. Manufacturers who 
realise the importance of the time element cannot neglect 
so useful a device. 

Our readers will also find interesting articles by Mr. H. 
Husert on “ Coal Handling,” by Mr. C. BENTHAM on the 
j Pneumatic Handling of Grain,” and by Mr. R. A 
SIDLEY on “Silo Granary Equipment.” Grain is now 
handled on very different lines from what it was some 
years ago. In all these developments it is well to remember 
that the electric motor, and the flexibility of its drive, has 
alone rendered them possible. 


— c M l MŘ‚XĖŐĂ—_—_ŘŘħŘŘħioi 


Review. 


‘ 


Iliffe & Sons, Ltd.) 


bag Lighting. By D. H. Ociey. (London: 
Pp. 135. 7s. 6d. net. 

This volume only aims at a brief summary of the essentials - 
of industrial lighting—a subject of great importance at the 
present time. In the earlier chapters the author lays great 
stress on the relation between illumination and accidents, 
output and quality of work, and very properly emphasises 
the importance of keeping lamps and fittings clean. Some 
curves are given showing the result of neglect which may, 
in bad cases, reduce the effective illumination by 40 per cent. 
Chapters are devoted to oils, gas and electric lighting, and 
there is a short explanation of measurement of illumination 
and the chief photometric terms. A final section deals with 
daylight conditions. Within the scope of this work it is 
naturally only possible to touch the fringe of the subject, 
but the author’ s selection of material is judicious, and the 
book should serve’as a useful introduction. 
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Industrial Electric Trucks, Tractors and Narrow- 
Gauge Locomotives. 


By RAYMOND J, MITCHELL., 


Summary.—The author first considers the conditions under which electric trucks offer an advantage and the rapidity with which 


goods can be handled by this means as compared with manual labour. 


are then described and some details are discussed, 


The main features of the electric trucks now on the market 


In conclusion, reference is made to the remarkable results achieved at the 


Mantua Transfer Station of the Pennsylvania Railway. 


j 


K.W.-Hour Cost or MAN-POWER. 
Tsar the average energy output of a strong labourer at the 


equivalent of 150 watts continuously fora working day of nine 
hours gives a total of 1-35 kw.-hours per diem, for which the cost 
will be, under present-day conditions, somewhere about 10s., or 
say, 78. 4d. per unit. Whilst this is an artificial way to some extent 


have so long predicted, whilst in the abolition of human muscle 
power in many processes of industry and most particularly in the 
field of short-distance transport such as is now included in the work 
done by wheelbarrows, hand trucks and carts lies an enormous 
possible saving of inefficient and very costly expenditure, non 


‘productive, de-humanising, and in every way out of harmony wit- 


Fic. 1.. ELECTROMOBILE Truck HAULING TRAILERS AT A GOVERNMENT Factory, TAE SPECIALLY PREPARED INCLINE 
TO THE ENTRANCE SHOULD BE NOTED, 


of estimating the cost and value of human labour, yet the melan- 
choly fact remains that there)is an{unjustifiable proportion of the 
world’s work that simply demands mechanical energy for its execu- 


-- 
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Fic. 2.—TELUSTRATING THE ‘ ORWELL” THREE- WHEELED WORKS T RUCE. 


Transmission is effected through a double reduction gear system to the front wheel 
Steering by rear wheels. Rated load capacity 3,000 lb. Speed from 5 miles per hour 
fully loaded on level to 8 miles per hour unloaded. 


tion, now being performed by man-power, and hence costing some- 
where between 5 and 25 times as much as it need do. A continuance 
of such conditions would mean that in the long run this country 
would become completely the “back number” our pessimists 


the principles of modern industrial practice. ,Every step is an im- 
portant one which can free mankind from the slavery of heavy 
muscle labour, and leave to him« his proper function of exercising 
mentality in the controlling of some mechanism that can tirelessly 
perform these dreary tasks more quickly, cheaper, and generally 
more precisely than can be done by direct human agency. Human 
intelligence, even in its lower planes, is so ineonceivably more potent 
for maintaining a proper direction of activities that no chance should 
be neglected of utilising the energy of a labourer’s mind instead of 
that of his body ; this is one of the special functions of the engineer, 


it EET ENS jai we ot 
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Fia. 3.—Grove or “ G. V.” 
Saor or A COMMERCIAL Motor VEHICLE Factory. 


ELECTRIC TRUCKS USED IN THE ASSEMBLY 


Operated entirely by young boys, these machines perform the work of 20 labourer 
as done under previous conditions. 


The following notes will indicate wherein it is possible to apply this 
principle in a very large number of manufacturing and industrial 
plants, generally where short-distance transport on a large scale is 
entailed: 


+ 
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CONDITIONS FAVOURABLE TO THE UsE oF ELECTRIC TRUCKS. 


AModern conditions of manufacturing involve the necessity of 
transporting material and finished parts from one part of the factory 
to another. The process starts with the incoming of raw material, 
and is completed by the despatch of the finished product. Leaving 
out of account those plants which deal with enormous quantities 


ae —_ 


IG. 4.—Four-WHEELED *‘ MERcURY’’ FACTORY TRACTOR, TYPE L. 4. 


* This type of machine‘can haul a”load of from 5 to 15 tons according to track conditions 
and battery equipment. Maximum speed on level 74 miles per hour. The driver's seat 
is hinged and linked to the brake and controller system so as to ensure * brakes on ” 
and “ power off,” instantly the operator leaves the machine. 


of material in the bulk, such as chemical works, coke ovens, brick 
and cement kilns, boiler houses, &c., when the problem of most 
economically handling material is one involving for its solution a 
consideration of various types of conveyor, telpherage or light rail- 
way, there remains a large proportion of works where such systems 
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the maximum success. The first desideratum is that the volume 
of traffic to be dealt with shall be adequate—for obviously in in- 
stalling any labour-saving machine it is vital to be sure that there 
1s cnough labour of that kind being done to be worth saving. Equally 
important it is that the lay-out of the factory or yards over which 
electric truck traffic will be operated provide runways which are 
fairly hard, not greatly impeded by ruts, rail crossings and the like, 
and at all places wide enough to permit the passage of the truck. 
Roughly stated, it may be assumed that- alleyways 5 ft. wide or 
more will enable some type of electric truck to be used, and that 
if an outside turning radius of between 8 ft. and 9 ft. be provided 


at corners or crossings, there will be no difficulty in manewuvring | 


the trucks wherever they may be needed. Short inclines, even up 
a gradient of l in 6, are no deterrent to the use of electric trucks, 


THE SpectaLLy Low PLATFORM TYPE ‘ HUNT” ELECTRIC 
TRUCK, Type D.F. 60. 


This machine has a two-motor drive of the “ motor-in-wheel ” type; also four-wheel 
steering, giving an outside turning radius of 5.ft.8in. Loading capacity 4,000 Ib. 


Fic. 5. 


although obviously the flatter the route over which they run the 
longer the mileage per charge“and easier will be the driver's job in 
handling his machine. Roughly, about half a mile out.and return 
is the most economical distance per haul to operateYan electric 
truck, although this factor is influenced by the peculiarities of the 


Fira. 6.—SHOWING THE SIMPLE CHARGING ARRANGEMENTS THAT SUFFICE FOR THE BATTERIES OF INDUSTRIAL ELECTRIC TRUCKS. 


Inexpert labour may be entrusted with this operation. 


would be perfectly useless but where nevertheless a large though 
more or less diverse and intermittent interne] goods traffic must be 
handled. The general problem of using electric trucks is in iis 
solution applicable to a very wide range of industries, although 
certain fundamental conditions must be met in order to ensure that 
the installation of electric trucks in any given works shall achieve 


` 


The installation shown is of the Mercyry-Arc Rectifier Type, controlled by single radial switches. 


service, which naturally vary with individual cases. Ft is important 
to ensure that the trucks shell be kept moving for a maximum pro- 
portion of their working time; hence the loading and unloading 
squads should be provided with adequate tackle for this purpose, 
thus avoiding waste time in standing. A further point concerns 
factories where trucks may be taken from floor to floor—that_is to 
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ascertain that the floor dimensions of the lifts are sufficient to 
accommodate the electric trucks proposed. Special charging 
facilities must also be available, as it happens that practice in 
electric truck design has not up to the present standardised battery 
equipments to any noticeable degree. 
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Fic. 7.—SHOWING A TYPICAL CONTROLLING PLATFORM AND 
ACCESSORIES ON AN ELECTRIC INDUSTRIAL TRUCK. 


When the operator steps on to the platform the controller may then be operated, not 
, and vice-versa. Also on stepping off the platform brakes become fully applied 
and power circuit open. i 


ADVANTAGES OF EDECTRIC TRUCKS. 


“Even in some very large plants antiquated methods persist’ as 
regards certain detail routine, the explanation for this being gene- 
rally that inefficiency in this department is swamped out by the 
high efficiency of the remainder of the undertaking. The writer 
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Fic. 8.— ILLUSTRATING COMBINED DRIVING, STEERING AND BRAKING 
Unit ox Epison “ E. P.” TRUCK. 
Motor is placed vertically in order to reduce height of platform, Drive is by worm-gear. 


recalls a typical instance of this in a very large gun works where 
it Was (and is to-day, most probably !) a common sight to see from 
four to six labourers pulling a hand trolley from one shop to another 
to fetch or deliver a casting or similar material, at a wages cost 
which would have equalled the salary of many a chief engineer ! 
Such absurd waste of human labour and of wages is indefensible 
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on all possible counts, for a weak major link in an industrial chain 
will in the long run spoil the whole chain. Every works engineer 
engaged on a production job, whether it be flour milling or the 
manufacture of aero engines, knows that the most expensive single 
item of waste could generally be found under such a heading as 
* cost of handling product as it proceeds through the factory.” 
Hence the trouble that is taken in all modern works to ensure 
a steady “‘ flow’”’ of material or basic components right from their 
first entrance to the works until finally they reach the despatch 
department. It is in this connection that the electric truck is 
proving itself such an enormous saver in time and human exertion, 
as well as an accelerator of delivery speed, in all cases where it’ has 
been tried under suitable conditions. No longer need the labourer 


ened ha Hak ee 


Fia. 9.—SHOWING THE EpISoN “ E. P.” SYSTEM oF COMBINED FOUR- 
WHEEL DRIVING AND STEERING, USING A SINGLE MOTOR. 


Braking is effected through the transmission worm-gears. This system is employed 
to achieve maximum adhesion for both traction and stopping. 


with that most grossly unhandy implement, the wheelbarrow or 
hand-trolley, perform his dreary task of being a human mule, but 
instead he may be taught to operate an electric truck, be given an 
incomparably more congenial job and due to increased output, paid 
more commensurately and yet become a vastly more profitable 
unit of the industrial army. Although a fairly high-priced tool 
in first cost, the electric truck is a most astonishingly cheap machine 
in overall cost of operation. For example, the energy cost of run- 
ning a large (two ton) truck averages somewhere about Is. per,diem, 
taking energy at ld. per kilowatt-hour. The experience of some 
5,000 users in the States and this country confirms the view that 
the principal items of expenditure are tyres and. battery upkeep, 
which, however, are met easily by an allowance of some 10s. per 
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Fio. 10.—Epison ‘‘ E. P.” ELECTRIC CRANE TRUCK. 


Lifting capacity 1,000 lb. at 4 ft. 9} in. out-reach and 20 ft. per minute hoisting speed 
Boom travels over total range in 10 secs. by means of motor-driven worm. Hoistin 
gear is worm motor-driven and controlled by hand-regulated clutch. Total weight o 
truck 3.800 lb. Power for both motors derived from common battery of 5:7 kw.-hr. 
capacity, working at 40 volts. Separate motor-worm drive for locomotion. 


week, and often less. Actual trials on an extended basis have proved 
that, in the case of the self-loading or elevating plavform truck, 
this type can perform a given duty from 25 to 30 times as quickly 
as can a man with a hand-truck, and that the simple hand-loaded 
truck is from 5 to 10 timea as fast. Typical relative performances 
are indicated fin. Table I. herewith, which shows how long one 
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man took to perform a series of short distance transport jobs by 
hand and by electric truck of the self-loading type. 

Greatly improved results were also indicated by a trial of the 
simple platform type of electric truck when pitted against the hand- 
truck, as seen in Table II. 

Apart altogether from its celerity and economy the electric truck 
has strong claims to consideration on the score of safety, both to 
employees and goods carried, which latter point may sometimes 
be very important, as, for example, when delicate or explosive goods 
or materials are being transported. 
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TYPES oF ELECTRIC TRUCK. © 

Although all electric trucks are in reality miniature copies of 
their prototype the road electric vehicle, yet there have been deve- 
loped in the truck certain features peculiar to it and not used, or 
indeed of any validity, in the case of the larger machine. Moreover, 
a definite efiort has been made by designers of electric trucks to fit 
the machine somewhat precisely to the job it is intended to perform. 
Hence have been developed systems of steering by all four wheels 
in order to increase handiness in congested alleyways, driving by 
all four wheels so as to attain maximum adhesion for a heavy draw- 
bar pull when using the truck as a tractor; also self-loading or 


_ Table I. elevating platform trucks, dumping body trucks, and a variety of 
Se ee aa oe F quite obvious but very useful modifications which enhance the field 
t Ee SAEN: __ Of utility of these machines so as to cover practically any trade 
Load moved in each case. Distance. | pectric | Hand whatever wherein the problem of internal short haul transportation 
? Truck. | Truck. needs to be dealt with. Table III. gives some of the more important _ 

iota | | technical data of certain of the principal makes of electric industrial 

Be a x vcd N PA O T. 200 ft. | 1 min 30 min. truck now ‘on the British market. s 
160 hides.. sereeesyeereeeees 800 ft. |. 3 min 40 min. This list forms by no means a complete summary of all the electric 
18 bags foed-cAke O 100 ft. | $min 10 min. trucks now available, as with one exception every one of the firms 
1,500 Ub, COMINGS: 6.5 cveceiesarrcviwese 115 ft. | 4, min | 25 min. mentioned supply a number of alternative models to the one tabled, 
m Enough information is available to indicate the general approxima- 
Table II. tions towards a standard basis of battery and other equipment, &c., 

C | Time taken: - which a comparative perusal of the data submitted will show. 
Load moved in each case. | Distance. l ie Hand MECHANICAL AND ELECTRICAL FEATURES OF INDUSTRIAL TRUCKS. 
i | tak. | brant. TRANSMISSION. 
PERIA PEENE eee Se: OT eee . By far the commonest method in use is by inverted chain of the 
D halos Of hom sisi parerii 1,000 ft. | 3min. | 54min. Renold or Morse type from the motor pinion to a jack-shaft incor- 
6 carts of fish IRRE ENA re EENET E | 1,500 ft. | 4 min. | 90 min. porating a balance-gear, and from thence to the rear or driving 
2,000 lb. of castings E A ANE T 180 ft. | 4 min. | 30 min. wheels by rcller chains operating quite unenclosed. This method 
s ee beta Ao ERNTES EA “es Ag | ; oem oi n is simple, reliable and easy to repair or adjust ; it is, however, not 
8 NeEhoee vinal Pete te | 500 ft. |] aa 4) mir. the best practice for outdoor conditions, where in fact a totally 
2,000 Ib. of mail packages .. je 800 ft. | 2 in “1 Shin enclosed transmission is very desirable. Another common form 
5,000 Ib. general baggage ............ | 900 ft. | 3min. | 45 min. of drive from separaté motors to both wheels of the driven axle is 
, usually carried out by meshing small pinions on the motor shafts 
Table ITI. 


EEEE PTE Edison Edison, | Jowett - Electro- 
Automatic. Elwell- Mercury. mobile. 
E Parker. | 
° REN sinew! Le Platform Tractor 
i platform: L. 


four wheels 


Load capacity 


sate 4,000 Ib. 
Speed on level 6 
M. P. H. 
Wheel base .......) 4” 23” 
Overall length sf BST 
Overall width......| 3” 53” : 
ee, RESO SS eee See ae ae re 
Size of platform... Wi. iis" | "4 3’ ii None 
on E o vy 
nne ae el de te 
Weight unladen | 2,550 | 2,050 2,135 LE. 
lbs. | i | 2,000 E. 
Type of trans- | Spur gear- | DES : D.B.S. 
“mission. ing totally worm worm 
enclosed 
ee Sh Ae ee eee 
Type of steering... Ackerman | Ackerman Direct Ackerman 
i lever lever Tiller . lever 
| on to all on to all 
| four wheels | four wheels 
Motor saoire Both trac- Single Single Single 
| tion and series series series 
_ lifting of 
| series type | r 
Method of control | Series- | Series- Series- Series- 
| parallel parallel . parallel parallel 
K.W.H. capacity 5:7 , S7 15 
of battery. | 
Miles per charge * . 15—25 15—25 According | According 
average average to load to load 


General O: well. Silvertown. B.E.V. 
vehicle. n 
Post Office Platform 
platform | four wheels 


four wheels 


10 cwts. 1 ton 


4’ ba 


e e ŘŮ 


7 Or | 
a | E 
3 10” | 
eens — 
e i | WwW. i 
| Le ie L. 6’ 
| | 1,620 
—— NEE EAE. l t 
Spur gear- | Spur gear- | Spur gear- | Bevel and Roller 
ing double ing to | ing double | spur gear- chain 
reduction in | rear wheels | reduction to ing in 
oil-bath single wheel _oil-bath 
Ackerman | Ackerman | Worm and | Worm and | Ackerman 
lever ‘lever segtor | sector lever 
Ackerman | Ackerman 
| 
Single | Twin Single | Single. Twin 
series series series | series series 
35 V. 35 A. | 16 A. 40 V. j 
USES LEE, | 
Divided Series- | Series- 
battery parallel | | parallel poo 
5 | 5 4-2 4'8 
According 20—25 20 20 to 25 20 to 25 
to load average average 
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with internally cut spur-teethed rings mounted on to the i inner faces 
of the driving wheels. This is an excellent system—under the dry 
conditions of indoor use, but suffers from the defects of all unen- 


closed transmissions when operated. where dust or mud can intrude, 


and hence cause greatly accelerated rate of wear. A variation of 
the internal rack system involving the use of a pair of “‘ idler wheels,” 
so that the motor pinion-may be concentric with the axis of the 
road-wheel has some good points, as among other properties 
it is simple to enclose the whole mechanism in an oil-tight casing 
and hence to ensure excellent lubrication at all times.’ Although 


| 
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net 


Fia. 11 pae ea TRACTOR OF T HREE-WHEEL TYPE. 


The battery is carried in a separate removable crate fully assembled, so as to enable 
the truck to be kept fully employed by using alternative batteries. Draw-bar pull 
from 300 1b. to 8501b. Speed from 24 to 7 miles per hour. Battery sof 8-1 kw.-hr. 
Capacity i h complete 2.35 350 lb. The tractor can turn in a radius of 5 ft. 4 in. for its 


outermost point. 
v 


suffering from the defect of a somewhat diminished efficiency at 
very low speeds and heavy loads, the worm type of transmission 
has much to recommend it, and is already being used with success 
-by quite a number of electric truck designers. The writer is of the 
opinion that on account of its simplicity and proved reliability, 
worm-gearing will be used in this field to a greatly increased extent. 
Direct spur gearing, usually giving double reduction and built into the 
rear axle as in regular automobile practice, is also used considerably 
—and gives good results in efficiency and durability. In one type 
of truck a combined bevel and spur-gear transmission is employed, 


Worm drive unit. 


Fie. 13.—Typicau TRANSMISSION Unit ror HORIZONTAL DRIVE ON " AUTOMATIC ` 


` 


the motor being bolted directly up to the gear box of the rear axle 
and driving a crown bevel wheel mounted on the outside of the 
balance-gear box and thence by spur-gear to the driving shafts 
as above. As much ingenuity has been expended on the design of 
alternative methods of power transmission from motor to road- 
wheel in the case of the electric truck as was the case by designers 
of electric vehicles for ordinary road service. That the live axle 
drive in some form will eventually be adopted as a standard by all 
electruc trick designers appears to be inevitable on account of its 
simplicity and great robustness under the heavy mechanical abuse 
which truck service entails, chiefly because of the necessarily small 
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eee employed, coupled with the frequent necessity, under some 
service conditions, of negotiating rough sections of track with a full 
load of two tons or more on the platform. 


MOTOR AND BATTERY EQUIPMENT. : 


oe to the low speeds which suffice for electric trucks, say from 
three miles per hour to a maximum of pene ae this latter only 


Fic. 12. — EXAMPLES oF TRACTORS IN USE on LIGHT RAILWAY AND 
SPECIALLY PREPARED TRACK. 


under the best conditions of service—a very modest power output 
suffices for propulsion ; hence, the storage battery and motor are 
proportionately smaller than are needed on an ordinary road vehicle 
of the same load rating. An average battery equipment is from 


900 to 1,100 watt-hours of energy storage for every 1,000 lb.Ẹof 


Worm drive assembly. 
ELECTRIC TRUCKS. 


weight of truck plus gross load—this is reckoned at the five-hour 
rate of discharge. Motors of the totally enclosed series traction 
type are always employed in this service and call for no special 
comment as regards design, excepting that specially robust armature 
shafts are the rule in order to provide for the heavy stresses involved 
in rapid starting and hill climbing. These machines are usually 
built to withstand three times their normal “continuous current 
rating for a minimum period of five minutes. Very large ball 
bearings are also the rule, as lubrication of a definitely systematic 
order cannot safely be relied upon under the somewhat irregular 
service conditions under which these machines are used. 
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CONTROLLING AND BRAXING. 


On most electric trucks the resistance method of regulating the 
effective voltage at the motor terminals is used, and this, coupled 
with resistance series-parallel control, supplies the means of speed 
and torque control. In one instance the designer bae eliminated all 
resistance from the motor circuit by using the divided battery 
method of direct voltage control: This is to be advocated, however, 
only for the low voltages used on trucks, as it is, of course, exceed- 
ingly difficult to design such controllers to be ` arc-proof ° under 
the conditions obtaining at the instant of passing through the 
change from one cell grouping to another, since it is necessary 
break the circuit when a heavy current may be flowing. Granted 
this difficulty be surmounted, a considerable increase in energy 
efficiency should be available. The usual layout of the controller 
and braking gear on electric industrial trucks is designed so that 
(1) if the operator release his hold of the controller lever it will 
quickly fly back into the “ dead ` position, and (2) should he either 
fall off or jump from the driving platform through some accident 
or emergency the brake will become strongly applied so, as to ensure 
a standstill being reached within a few feet. This is important for 
avehicle which necessarily must be operated for a large proportion 
of its time in congested spaces where collisions with people or 
adjacent material or obstructions could occur much more easily 
than with a vehicle on an open road. Most trucks have a divided 
platform on which the operator stands. One half of the platform 
operates, when pressed down, the release of the brake, whilst the 


~~ * ‘ha i 
ie FS ee 
<7. FY s 


Fic. 14.— EDISON ‘“ AUTOMATIC” TRACTOR FoR Hating LoapDs oF 
FROM 12 To 15 TONS. 

Average draw-bar pull from 500 lb. to 850 1b. Transmission. brakingYand steering 

rough all four wheels. Duplex control so that driver may sit facing in either direction. 


Weight complete 3,200 lb. Turning radius of outside wheels 5ft. 9in. Speed 1 to 
74 miles per hour. 


other half is interlocked with the controller, througlr a quick-break 
circuit-breaker, so as to make it impossible to operate the con- 
troller lever to move the truck unless the driver be standing properly 
on the platform. 


STEERING GEAR. 


The ordinary Ackerman system of steering is used for the majority 
of industrial trucks, excepting that as a rule a tiller lever takes the 
place of the more commonly used steering wheel. One advantage 
of the lever method of stecring is the much better cqntrol available to 
the operator who is standing up, and who must use his other hand 
to operate the controller lever, whilst with a novice operator it is 
useful to point out to him that the steering lever is usually arranged 
to point along the direction towards which the truck will move 
as the lever is moved. In order to attain the maximum of mobility 
some special trucks are arranged with the steering to move all four 
wheels, by which a truck can be turned in exceedingly small circles, 
enabling a wonderful latitude of evolution under conditions which 
otherwise would entail constant stopping and starting. Such 
conditions are common, for example, on railway station platforms and 
in the despatch departments of great stores, post offices and un- 
loading platforms in goods stations. 
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SaFETY DEVICES. 


Designers of electric trucks can justly be complimented on the 
pains to which they have gone to make these machines safe in the 
hands of the novice, and also ‘‘ meddler-proof.” This is attained 
mainly by interlocking the brakine ansi controller systems so that 
the machine may only be capable of movement if the initial sequence 
of action be correctly taken by the driver. Thus, for example, on 


‘the Elwell-Parker truck it is not sufficient merely to stand on the 
running platform if before doing that the controller handle has been 
neutral.” The operator must step on to the 


bo 


moved away from 


` Fic. 15.—“ SELF- LoaDING ` OR ELEVATING PLATFORM EDISON ‘‘ AUTO- 


MATIC” ELECTRIC TRUCK FOR LOADS Up To 2 Tons. 


Transmission by enclosed spur gearing. Separate motor for operating lifting platform 
by worm-gear; lift 3}in. Steering by all four wheels. Turning radius of outside 
wheels 6 ft. 3in. Weight complete 2,550 lb. Speed 1 to 6 miles per hour. 


platforms with both feet, which releases the brakes and closes the 
main circuit-breaker in the power circuit to the controller. If the 
controller handle be now moved away from neutral the machine 
will’be under power. Then, as described, when requiring to stop, 
the“driver simply releases one platform and allows the controller 
handle to fly back to its neutral position. Again, when charging, 
a special type of plug prevents absolutely the slightest chance of the 
truck being accidentally moved under power, as, before charging 
can begin it is necessary to break the power circuit to the motor 
from the battery, thus gaining perfect safety in this respect. This 


Fia. 16.—“ B. E. V.” ELECTRIC TRUCK aF 1 Ton Loap CAPACITY. 


Designed especially to enter narrow doorways. Two motor drives by chains to rear 
wheels. Platform width 3 ft. 1 in., length 6 ft. 


is important where trucks are being driven and maintained by totally 
untechnical people, as has largely been the condition for the past 
few years. 

CONCLUSION. 

The enormous labour-saving abilities of the electric truck have 
already been realised by some of the principal railway companies, 
but not to anything approaching the extent these machines warrant. 
As an example of what can be done in this direction may be quoted 
the experiments made lately on the Pennsylvania Railway by Mr. 
Quinn, who has charge of the Mantua Transfer Station, consisting 
of a building 1,200 ft. long and from 16 ft. to 30 ft. wide, flanked 
on both sides by parallel rows of 13 trucks, accommodating in all 
some 359 freight cars to and from which the process of loading and 
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discharging is directed. The work is complicated by the necessity 
of sorting and classifying this huge stream of packages under 210 
headings, which naturally means a vast amount of movement before 
the process is completed. The net result of installing electric in 
place of hand trucks was the abolition of night-work altogether, 
the shortening of the working day to 10 hours and a great reduction 
in the cost per package handled, for whilst with hand-trucks five 
men handled 50 tons per diem, under the new order three men 
accounted for 70 tons, and, in addition, the work was done better, 
with less fatigue tofall concerned and in a far more orderly manner. 
Managers of large goods stations in this country might find some- 
hing to their advantage by obtaining for themselves further details 
f the Mantua scheme. Ten three-wheeled and one four-wheeled 
ractor of the Elwell-Parker type and 600 trailers suffice for the 
vandling of some 130,000 tons of packazes annually at an average 


THE ELECTRICIAN. | 57 


4 


cost of 15-1d. per ton. Movable cross-over ‘‘ bridges ” are used to 
enable the tractors to reach trucks that may be several tracks away 
from the main platform. Details of services could indeed be multi- 
plied indefinitely. It is hoped, however, that these notes support 
the claims made for them that the electric industrial truck, tractor 
and rail locomotive are needed, are already available in numerous 
types of carefully designed and constructed machines, and will 
perform the work of inter-plant short-haul transportation with a 
very marked reduction in cost and an overwhelming reduction in 
human wear and tear. That many firms share the writer’s views in 
this connection is proved by the fact that there are now in use in this 
country over 1,000 electric road and rail trucks. In the period of 
Industrial Renaissance before us these machines will inevitably 
become even more extensively employed, and no factory of any serious 
pretensions will in the future be wholly without the electric truck. 


The Mechanical Handling of Coke. | 


By ALWYNE MEADE, Assoc. M.Inst.G.E. 


Summary.—-T he author considers the part icular problems involved in the mechanical handling of coke. Conve¥orsare described in;which 
special designs have been sdopted to overcome these difficulties, and in conclusion the question is discussed from the aspect of cost. 


WING to its hard, gritty and abrasive nature he mechanical 
handling.of hot coke presents many difficulties which are not 
found inconnection with most other materials which are dealt 

with in bulk. It is probably owing to this fact that machinery for the 
purpose is of comparatively recent introduction, for the problem 
has been considerably augmented owing to the necessity, if handling 
is to he complete, for dealing with the mass as it is discharged from 
gas retort or coke-oven at a temperature approaching 2, 000°F. 

The natural result in the past was that engineers hesitated to employ 
moving parts constracted from iron or steel which, in addition to 
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Fia. 1.—Oriamac Tyree, WEST Hor COKE CONVEYOR. 


withstanding abrasion, were faced with rapid contraction and ex- 
pansion owing to moderately sudden changes in temperature of the 
substance carried. It speaks well for the ingenuity of designers, 
however, to find that to-day when mechanical handling is contem- 
plated the factor of wear and tear is accorded secondary con- 
sideration, so that on deciding between the merits of manual and 
mechanical] means it is merely necessary in the first instance to be 
assured that a reduction in working costs will follow the introduction 
of machinery. This does not, of course, mean that the question of 
maintenance can be neglected, for it must necessarily have an 
important effect on economy, but the question is one which relates 
rather to the different methods employed than to the problem as a 
whole. Speaking generally, it may be said that the saving of a 
single man’s wages warrants, at the present time, an outlay on plant 
of £800 to £1,000, and in the majority of the larger establishments 
in which coke is handled in bulk the wages of the displaced labour 
would prove more than sufficient to provide the necessary capital 
expenditure, and to show some considerable saving after allowing 
for interest, depreciation and maintenance at the prescribed rate 
of 16 per cent. Before making a decision, however, it is highly 


desirable, in dealing with such concerns as gasworks, to view those . 


considerations which are not actually measurable in terms of money. 


For instance, the responsible engineer must question himself as to 


whether the employment of machinery is likely to be followed by 
better or worse results in carbonisation, and whether more or less 
gas is likely to be obtained from the plant used and the land 
occupied ? Again, it is possible that efficiency of production might 
be sacrificed in order to effect an apparent economy, and loss of 
efficiency may eventually make itself felt in unexpected directions. 
Moreover, the peace of mind of those in charge is a factor which 
deserves contemplation in times so strenuous as the present, and 


when apparatus such as coke plant, which has to meet exceptional 
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—MoDERN WEST CONVEYOR. 


demands, is in question it is as well to take heed as to whether it 
will give rise to anxieties, such as breakdown, from which man- 
handling may be said to be free. 


X 
REQUIREMENTS OF MACHINERY. 


In considering coke-handling machinery as employed on gas- 
works it is necessary to bear in mind that the plant will have to 
effect one or all of the following operations :— 

(a) Conveyance of coke direct from the retorts to a suitable 
storage place. 

(b) Conveyance of unquenched coke direct to the water gas 
generators. 

(c) Treatment in grading, screening, washing and loading or 
bagging plant. 

One of the earliest systems introduced for dealing with hot coke 
was that which was installed nearly 20 years ago at the Gaythorn 
station of the Manchester Corporation Gasworks. The problem to 
be solved was the immediate removal from in front of each retort, 
as it was discharged, of 44 cwt. of coke falling from the retort in 
15 seconds. It was necessary to provide a conveyor of sufficient 
capacity, and travelling at such a speed as to convey the coke out 
of the way of the retort stokers without delaying them in their 


work. The design was carried out by Mr. John West, who is well 
known for his later work in connection with continuous carbonisa- 
tion, and consisted (Fig. 1) of a cast-iron trough 24 in. wide by 
9in. deep, in which an endless chain travelled on a central rail, 
The chain was composed of cast steel links bolted together, and to 
`~ . each alternate pair of which were cast blades which conformed to 
the shape of the trough but did not bear upon the sides or base of it. 
Between the links carrying the blades were placed slide blocks 
which rested on the central rail and so raised the blades free of the 
base'of the trough. From such original and comparatively crude 
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Fic. 3.—De Brouwer Hot COKE CONVEYOR. 


designs, however, effective appliances have now been evolved, and 
it is interesting fo compare the latest West model (Fig. 2) with its 
forerunner. 

Modern methods for conveying and elevating coke, either in the 

2 ot or cold state, may be summarised as follows :— 

“1. Conveyors :}{(a)),Typés which employ endless chains carrying 
draw-bars which operate in a specially constructed trough ; (b) types 
which employ a series of flexible trays upon which the coke is 
carried. The material is, therefore, not subject to the disintegrating 
influence of dragging ; (c) carrier conveyors in which a self-tipping 
skip running up an incline is employed. ’ 
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‘ng A Fic. 4.—DEMPSTER’S CONVEYOR. 

he | 

‘aed 2. Telpher Transporters of the mono-rail type, with which askip 

A. 4 having a capacity of about 1 ton travels at a high speed upon the 
-AF elevated track. nwt i 

as | Each of the above-named systems carries its particular advantages 


and the question as to which shall be employed must be entirely 
decided upon by local conditions and requirements, and the capital 
available. In many instances a combination of two systems gives 
an ideal arrangement, a conveyor being used inside the retort house, 
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and a telpher, filling from a transit hopper, doing duty in the coke ` 
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storage and loading yard. ‘Telphers, of course, are not solely con. 
fined to dealing with coke, and are now extensively employed for — 
coal transportation as well, whilst in medium-sized works the — 
combined duties may be carried out by one machine. The principal 
advantages associated with telpher handling are the amount of 
ground which can be covered without an excessive expenditure and — 
the small amount of handling received by the coke, with a- corre- 
sponding decrease in the production of breeze. -Telphers, in general, — 
are less costly than conveyors, which have necessarily to be of stout 
construction in order to withstand the conditions, while the drag-bar 
type of conveyor is certainly an offender with regard to the breakage 
of the material. On the other hand, the great advantage of the 
conveyor is the continuity of its action, and it does not, therefore, 
restrict the rate at which the coke can be discharged from the 
retorts. Moreover, once started the conveyor is more or less 
automatic in its action, and it requires no driver in constant attend- 
ance as does the telpher; but, again, the cost of maintaining the 
telpher is extremely light as compared with the conveyor. l 
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MACHINERY STRUCTURE RATIO. 


On many establishments the question of level enters materially -~ 7 
into the reckoning and in this respect it has to be remembered that — 
the telpher system with its overhead track is entirely independent ~ 
of any differences in level which may be found on the site or in the y 
buildings which are to be served. | In almost all instances it is 
more convenient to dump coke at a higher level than that at which — 
it is discharged. Accordingly, the conveyor on leaving the retort hy 
house-is usually taken up an incline of about 30 deg., thus de- ; 
livering the material into overhead bunkers or grading apparatus. it 
The telpher is, of course, unable to climb inclines, but the ease with 
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Fie. 5:—DRAKE’S 1 RAY CONVEYOR. 


which its skip is raised or lowered gives it, extreme flexibility wh 
the question of dumping on other levels comes to be considered. A 
drawback to the telpher is met with, however, in a case such @8 
that of a low retort house when the available height to the roof 
trusses.may not be sufficient to give the required working rail level 
in the open. In such cases the difficulty may be overcome by em- 
ploying a low and high track in conjunction with a transit hopper, ~ 
although such an arrangement necessitates two travelling machines — 
(ie. a high and a low-level telpher), where one, under ordinary © 
circumstances, would be able to perform the whole of the work. 
Comparison of wear and tear is of extreme importance and in 
this direction the telpher undoubtedly holds the advantage. In 
considering maintenance and depreciation it is essential to bear in 
mind the very essential, but often neglected, machinery /structure — 
ratio, In other words, the structure forms by far the greater 
proportion of telpher plant, whereas the machinery, or movi 
portions, accounts for a large proportion of the total capital ex- 
penditure with conveyors. The force of this point will be better — Ki 
appreciated when it is remembered that where 4 per cent. will 
cover depreciation on the structure item, as much as 12} per cent. - 
must be written down on machinery items. An advantage associ- 
ated with the telpher which is worth recording is that comparatively _ 
abrupt curves may be negotiated so that it is more or less independent — 
of the shape of the site or buildings, whereas a conveyor, of necessity, _ 
requires a perfectly straight road. Again, should extensions at 
any time be desired they do not necessitate, with the telpher, fany 
stoppage of the work, the track merely being continued in the 
desired direction. With the conveyor, on the contrary, stoppage 
cannot be avoided as the lengthening and re-arrangement of th 
chain has to be carried out. l 
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cil ' CHARACTERISTICS oF CONVEYORS, 

wy Öf the drag-bar coke-conveyors there is probably no more popular 


variety than that introduced by the late M. de Brouwer, formerly 
> . gas engineer at Bruges. Nearly 10 miles of this conveyor are now 
P in operation at, English gas works alone. The conveyor (Fig. 3) 


‘consists of a continuous trough, about 2ft. 9in: in width and 

12 in. in depth, built of steel, but having in the bottom cast-iron 

renewable floor-plates }-in. deep on ‘each sideupon which the 
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_ In the inclined portion of the conveyor the trough, while retaining 
‘same width, is made 2 ft. in depth by means of }-in. steel side- 
lates and the top is covered in, thus completely enclosing the 
rough and carrying the steam from the quenching to a steel chimney 
ei r the top of the incline.. By this means the steam is kept in 
ct with the coke for a considerable time, and ensures the coke 
being properly quenched. The quenching sprays are attached to 
the top plate over the trough near the bottom of the slope, the 
water draining out through a grid fixed to the trough side 
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Fic. 6.—ARRANGEMENT OF TELPHER FOR Hor COKE. 
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on the level portion just. prior to the incline. The chain consists 
of best steel stamped block-links (except where the cross-bars come, 
these being of cast steel, Cast solid with the drags), alternating with 
double links, the block-links being made specially deep to take all 
the wear due to the rubbing on the wearing strips of the pan. The 
side links are connected in such a manner that the wear comes 
upon the full width of the portion passing through the hole -in the 
block-link, and they are held together by rivets which form no 
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part of the wearing surface. The conveyor is, driven by cast-iron 
wheels fitted with renewable manganese steel sprockets, and on the 
return passes round cast-iron flanged rollers. Suitable tension 
gear of the floating pulley type is provided for taking up any 
extension in the chain. It has been found that a chain of the 
De Brouwer type will deal with from 50,000 to 60,000 tons of hot 
coke during its working life. The speed of travel of the conveyor 
is low, averaging about 40 ft. per minute, 


HAA il! 


| 


ay 


. 
` 


VW: 


j 


es 
YY 


The modern West conveyor (Fig. 2), already alluded to, is of a 
somewhat similar type, but one in which a different form of chain 
is employed. 

Dempster’s hot coke conveyor (Fig. 4) is another familiar pattern. 
This is of the rake type, and is so arranged that only the rakes are 
in contact with the coke, gil the moving being on an elevated 
path-way and screened from the coke by means of baffle plates, 
Thus, the chains and sliding shoes are clear of both coke and quench- 
ing water. The trough is formed from channels and Z-steel sides 
with steel bottom plate. The inside is provided with cast-iron 
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liners and steel flat-bars on the Z sections for the chain shoes to 
run on. The chains are entirely formed of low carbon steel to 
prevent corrosion by acid fumes, &c., evolved by the coke during 
quenching. The rakes are of malleable iron, and the sliding shoes 
of chilled cast-iron. 


s 
TRAY CONVEYORS. 


| Of the conveyors which carry the material and do not drag it, 
that made by Messrs. Drakes, Ltd. is the best-known type. It 
consists (Fig. 5) of a series of corrugated trays mounted on wheels, 
- and running in a cast-iron trough. The wheels, which are the only 
wearing part, revolve upon a fixed-pin which acts as an axle when 
the trays, are running round the drum ready for the return. The 
trough is fitted with curtain plates which overlap the inside of the 
tray, and prevent the coke from getting into the path of the wheels. 
The whole arrangement, in fact, is admirably suited for dealing 
with a material of such a troublesome nature as coke. i 


TELPHERS FOR COKE. 


The modern tendency is towards the adoption of electrically- 
operated machinery in gas and coke-oven works, and the reason for 
this may undoubtedly be ascribed to the fact that there is no more 
economical or convenient power than electricity generated at such 
works, for in the case of coke-ovens the gas is a by-product, the 
surplus of which it is often difficult to dispose of ; while, in gasworks, 
the gas used does not have to bear the heavy cost of distribution, &c. 
For this reason the electric telpher has its attractions. Hs “2 

Telphers are mainly of two varieties, namely, those accompanied 
by an attendant, and those in which the whole of the movements 
are automatic and controlled electrically from a fixed station. 
Continental practice. favours the automatic principle, and abroad 
the man-handled telpher is looked upon as somewhat old-fashioned 
and wasteful; on the other hand the automatic plant introduces 
electrical complications which are, perhaps, best avoided in condi- 
tions such as obtain on gasworks. Much more skilled attention 
is required, and when a breakdown occurs it is usually much more 
difficult to locate and to deal with. For a standard telpher of about 
35 cwt. gross capacity, the travelling motor is of about 6 H.P., and 
the hoisting motor of 12 n.p. The power, of course, varies with the 
Icad to be dealt with and the speed required. The whole machine 
travels along a single track usually formed of a stiff joist with a rail 
section bolted to the upper flange. The two bogies on which the 
carriage is supported are pivoted to permit the machine to traverse 
curves of small radius, and in some cases they are made to run on 
the bottoin flange of the track girders instead of along a rail. 
Machines for handling hoth coal and coke have been built to take 
loads up to 4 and 5 tons, at a lifting speed of 80 ft. per minute. 
In such cases the lifting motor is of 35 to 40 n.P. The system of 
dealing with hct coke direct from the retorts by means of lattice 
or bar skips is probably an ideal one. The coke is discharged from 
the retort direct into the skip, which is hauled up, conveyed from 
the retort house, and lewered into a tank of water fcr quenching 
purposes ; or, in lieu of the water tank, quenching may be effected 
by top-spraying. The average machine designed for dealing with 
hot coke handles a gross load of 2 tons with a hoisting'speed of 
80 to 100 ft per minute, according to the height of the hoist, while 
a trav:lling speed of 400 to 750 ft. per minute, according to the 
length of the run, may be attained. This is 10 to 20 times the 
speed of the ordinary hot-coke conveyor. A typical coke telpher 
is shown in Fig. 6. The most satisfactory arrangement of the track 
is to suspend it from overhead steel lattice girders, having spans of 
60 to 100 ft., which are supported at the ends by steel trestles. 
This arrangement gives fewer obstructions in the yard, and fewer 
trestles to suffer from the corrosive and abrasive action of the coke 
mass surrounding them. Where, however, trestles are likely to be 
surrounded with coke they should be cencreted up. The telpher 
_collects its current from an overhead trolley wire attached to insu- 
lators fixed above the track. A single wire is quite suitable where 
direct current generated at the works is used, as an eartn return is 
then permissible ; but when current is taken from the town supply 
positive and negative leads should be fitted. 


Coke Oven METHODS. 


The enormous bulk of the coke which is discharged from the 
modern by-product coke-oven almost precludes the adoption of the 
methods employed on gasworks. For this reason apparatus of a 
special nature has been introduced during recent years. A typical 
example is the loading and quenching machine of the Goodall type 
(Fig. 7). The machine consists of a frame running on wheels, and 
is electrically driven. The frame carries a circular perforated 
platform corresponding to the level of the coke-oven, and may be 
rotated in a clock-wise or anti-clockwise direction. A drop-plate 
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connects the, oven with the platform. The coke is first pushed 
through a quenching hood on tc the revolving platform over which 
it is gradually and evenly spread. A series of pipes discharging 
high pressure water are arranged round the quencher and over the 
revolving platform. When the surplus water has drained away the 
platform is reversed, and a hinged door, forming part of the hori- 
zontal side of the quencher, is opened inwards towards the centre 
of the revolving platform, and so guides the coke (over a jigging 
screen) into railway wagons. 


TRAVELLING Scoop SYSTEM. 


The latest method which has been employed for dealing with 
hot coke direct from the retort is Messrs. Drakes’ travelling scoop 
arrangement. The contrivance is, as a matter of fact, so simple 
that its method of operation may be readily grasped by reference 
to the illustration (Fig. 8). It consists, primarily, of a travelling 
inclined elevator which is fitted with one large bucket or skip, the 
elevator being mounted on a bogie running parallel with the retort 
bench. The coke, by means of shoots, is delivered gently ipto the 
skip from each tier of retorts, and the skip (travelling on two tracks 
the divergence of which causes it slowly to tilt as it reaches the top 
of the incline) is elevated by means of two steel wire ropes which 
travel round large guide pulleys at the top end. The hot coke is 
thus discharged through convenient apertures in the wall of the 


Fic. 8.—DrakKE'S TRAVELLING Scoop CONVEYOR. 


building when it falls on to the quenching bench and is sprayed with 

water. When cooled it falls direct into wagons for transport. 

The machine carries two totally enclosed dust-proof motors, one for 

travelling and the other for hoisting, which operations can be carried 

on simultaneously if so desired. As an automatic cut-out switch 

is provided top and bottom to prevent over-running of the skip, 

the attendant has merely to start the latter when it stops auto- 

matically at the right place. It is claimed that with this machine 

much time is saved, fer a normal sized retort may be discharged 

and the coke deposited on the quenching bench in 35 seconds, while 

in another 10 seconds the skip is in position for a further charge. 

In addition, there is an absence of those influences liable to produce 

‘“ manufactured ” breeze, while many sources of corrosion and- 
damage in the retort house are avoidable because no water or steam 
is continuously escaping inside the building. The trave lling motor 
for normal size machines is of 7 H.P., and the hoisting motor is of 
12 H.P. 


Cost CONSIDERATIONS. 


As an illustration of the saving which may be effected by intro- 
ducing plant for the mechanical handling of coke, it may be men- 
tioned that at a works producing approximately 30,000 tons of 
coke per annum the cost of handling by manual labour would 
amount to about 15d. per ton of material dealt with. With modern 
mechanical plant, on the other hand, the cost, after providing for 
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wear and tear, would be in the neighbourhood of S}d. per ton. 
The cost of mechanical plant of this tvpe must necessarily be of 
interest; the following figures are, therefore, appended :— 


Conveyors. Present Cost. 
(a) De Brouwer Type .o....... cece t7 to £7. 10s. per foot run. 
(b) Travelling-trayv Tvpe............... £il per foot run. 


(Yard conveyors may, if of considerable height, entail an addi- 
tional outlay of £1 per foot, which includes supports.) 
(c) Drake’s Travelling Skip System. 
Complete machine, inclusive of 


motors, as illustrated ............ £ LODD. 
Tel phers. 
Track and trolley wire (trestles 35 ft. 
high, 25 ft. span) ..essssesesesesssessessrss. £7. 10s. per foot run. 
Telpher, complete with motors (each) ... £800. 
Skips for coke (l ton capacity) each £60. 


CALCULATION OF Power REQUIRED. 

In considering the nature of the work which is done the horse- 
power required to operate coke conveyors is by no means large. 
In the case of the De Brouwer type it is customary to make an 
allowance of 1 B.H.P. for every 40-ft. run of conveyor, but when the 
coke is taken up an incline the addition»! power entailed in raising 
the load must be added. In most instancesea conveyor requires 
an operating power for a sub-division of its functions, namely :—- 

(a) Driving the empty convevor. 

(b) Carrying (and elevating) the material. 

The calculation for operating power is, therefore, most easily 
made in three sections :— 

(1) The power to operate the empty conveyor. 

(2) The power to operate the load. 

(3) The power to raise the load. 
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The total weight of conveyor and moving load (in Ibs.) is given 
by the formula :— } 
lt x 2,240 

S x 60 


(where L=length of chain in feet; W= oct. per foot run of conveyor 
in Ibs. ; L==length of conveyor loaded per foot; 7'=capacity in 
tons per hour; S=-speed in feet per minute.) 

Ten per cent. of the result of the above formula would be taken 
as the maximum pull (P), or driving effort on the chain of the con- 


LW + 


veyor. Resolving this into horse-power we get :— , 
PS: 
33,009 = horse: power exclusive of power required to lift material 


through a height. 

The power required for lifting the material is, of course, repre- 
sented by the following, where (//)=height of lift :— 

ppo i where joe 
33,000 60 

Adding the two results together gives the total power necessary 
for the driving motor. 

In conclusion, it may be said that chiefly owing to the attention 
which the carbonisation industries have attracted as a result of the 
war, it is scarcely possible to foresee the outcome of the various 
suggestions which are now being put forward with regard to the 
most economic policy of production. Whatever may be the final 
verdict, however, it may certainly be claimed that whether coke will 
be handled in greater bulk than at present or whether the present 
systems substantially remain, there is no longer any doubt as to the 
saving to be effected by modern handling machinery for this purpose. 
On the other hand, if the principle of the complete gasification of 
coal materialises in practice, it would mean that coke as a by- 
product will practically disappear from gas works. 


Pneumatic Handling of Cereals. 


Bv C. BENTHAM. 


Summary. —After referring to the importance of pneumatic handling of cereals and its effect in the expeditious unloading of ships, 
the author gives a description of various types of plant at present in operation, including portable plants which have been fitted on 
railway rolling stuck, so as to be moved quickly from port to port where stationary or other dock plant was not available. 
Consideration is then given to the exhauster, the respective advantages and disadvantages being discussed of slow running 


reciprocating pumps and of rotary blowers. 
in portable plants. 


speed depends upon the class of grain that is to be handled and other circumstances. 


Steam or electric driving is usually adopted, though oil engines are sometimes used 
Under certain conditions means should be provided for varying the speed of the exhauster, as the best 


In conclusion, reference is made to the 


problems involved in the design of a suitable nozzle. 


N recent years increased attention has been directed to pneumatic 
plants in connection with the handling of cereals, and a number of 
reasons for this have recently arisen in addition to the advantages 

which are inherent to the use of the pneumatic method as compared 
with the mechanical method. During the last few years there has 
been an increasing shortage of labour, and the cost of the labour 
available has been nearly doubled. At the same time there has been 
a pronounced reduction in the physical efficiency of the individual 
worker. largely owing to the fact that a great proportion of the most 
capable workers have entered the Army as fighters or other important 
work in connection with the Army. This is being felt as much in 
the case of the dock worker as in other branches of industry. 

The work in connection with the discharging of ships has not lent 
itself to the introduction of women workers to the same extent 
a3 other bianches of industry, and there are very few cases where 
women have been actually employed on this class of work. 

The extreme necessity of discharging ships rapidly and of avoiding 
delay has compelled the dock authorities to use the labour available, 
whether suitable or not, at almost any expense. At the same time 
the stringency of Jabour has demonstrated the urgent necessity of 
utilising all possible devices for reducing the arduousness of the 
work or increasing the rate at which the work could be carried out. 

Another factor which has brought this question more to the front 
is that several of the grain exporting countries are gradually deve- 
loping bulk handling appliances. For many years it has been 
necessary to accept cargoes or parcels of grain in bulk from most 
parts of North America, but bulk shipments have not been universal 
from other parts of the world. In South America a gradual change 
is taking place, and bulk stores are being erected a3 quickly a cir- 
cumstances permit. In some of the South American ports the gram 
is being shipped in bulk by discharging sacks of grain on to shipping 
conveyors, so that even though the grain is stored in sacks it is 
shipped in bulk. 


Schemes are now being dealt with for the introduction of bulk 
grain stores in Australia and South America, and these are only 
made possible by an ample supply of appliances in the chief import- 
ing countrics where the problem is to get the grain out of the ship 
at a very rapid rate. This problem is much more difficult than the 
problem to be dealt with in exporting countries where the chief 
object is to feed grain into ships at a very rapid rate. 

The limitations to the use of bucket elevators for discharging 
cereals from ships and the unpleasant nature of the work to the 
men engaged in the hold of the ship have concentrated attention 
on improved methods of getting the ceresls out of the ship. With 
the bucket elevator a large amount of dust is raised from the grain, 
and this is very injurious to the men’s health, affecting both their 
lungs and their eyes, and this is obviated entirely by the use of 
pneumatic plants which take away the dust with the grain instead 
of stirring up the dust into the atmosphere. There is a strong 
objection amongst the men working in the hold of ships to bucket 
elevators after they have once worked with the pneumatic plants, 
and this in itself is strong justification for the introduction of pneu- 
matic ship discharging appliances. 

The plants have been arranged in various ways with a view to 
giving the best results for each particular location where the plant 
is to be used, and up to quite recently each plant was designed for 
use at One particular quay or one particular port. An endeavour 
has now been made to develop a plant of universal utility so that it 
can be sent-to any port in the country. This will be dealt with 
more fully in a later part of the article. 

It will be interesting to review some examples of typical plants 
in use, illustrating the manner in which many of the details are 
common to all plants in spite of the apparent diversity of con- 
struction. 

Fig. 1 shows the type of plant which is in most general use. It is 
arranged to collect grain from barges moored to a definite berth 
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at the quay or lying on the bed of a river. The plant has relatively 
small range of action and delivers the grain to a fixed point inside 
the building. This plant is fitted with telescopic pipes and portable 
flexible pipes so that it can be used to cover a_number of barges 
within easy reach of the main fixed pipe. yi: aap oe oe ae ee 

This has proved an extremely useful type of plant, particularly 
in connection with flour mills, oil mills and breweries. It has 
enabled the owner of the plant to use a power operated appliance 
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Fia. 1.—F'!xED PLANT L ISCHARGING GRAIN FROM_BerRurs TO j 
FLOUR MILLS. 


where in many cases the only alternative was to use manual labour 
with possibly the assistance of a sack hoist. 

In the London area it has been increasingly difficult to get the 
dock authorities to put the grain into sacks suitable for discharging 
by means of sack hoists, and the introduction of pneumatic plants 
has enabled users to get barges of grain delivered in bulk in cases 
where they would have had to go entirely without if they had been 
dependent on the grain being put into sacks. 

Another factor 
is that barges can 
be discharged 
whilst they are 
lving on the mud 
in tidal rivers 
during low water, 
and the barges 
can bedischarged 
at a much more 
rapid rate sc as 
to effect changes 
of barges during 
high tide. 

In a number of 
plants, instead of 
a pipe working in 
one position, a 
cries of pipes are 

sel as shown in 
Fig. la. A longi- 
tudinal grain 
conveying pipe is 
fixed the whole 
length of the 
building with branches fitted with adjustable ship discharging pipes 
at intervals suited to the ship being discharged. The grain is conveyed 
to fixed receiving stations, where it is discharged into fixed elevators. 

Another type of plant suitable for discharging ships is shown in 
Fig. 2. This plant is complete in one self-contained unit, and 
travels on rails on the quay in’s similar manner to a travelling crane. 
It}is titted with motor-driven exhausters, hoisting and traversing 
gear, pneumatic receivers, "automatic weighers, and the necesrary 
mechanical elevators. It can be moved to any position on the quay, 
its only connection being the electric cable which is connected at 
intervals to suitable plug boxes provided on the quay. 


Fic. la.—SuHip DISCHARGING PLANT WITH SERIES OF PIPES IN FIXED POSITION 
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A plant analogous to Fig. 2 is shown in Fig. 3. This plant also 
travels on the quay, but instead of carrying its own exbauster and 
driving gear it is arrdnged with a flexible air pipe connecting to a 
tixed longitudinal air pipe on the quay, the fixed pipe being pro- 
vided with suitable branches at frequent intervals. This longi- 
tudinal air pipe is exhausted by means of pumps fixed to a concrete 
foundation at one end of the pipe line. This arrangement consider- 
ably reduces the weight of the travelling tower and avoids the 
necessity of absorbing in the tower the severe unbalanced forces 
experienced with reciprocating exhausters ; consequently the tower 
may be supported on a much lighter jetty or quay. The longi- 
tudinal pipe with branches can be seen in the illustration. 

Fig. 4 shows a series of plants similar in principle to Fig. 3. but 


Fic. 2. —SELF-CONTAINED TRAVELLING QUAY PLANT. 


containing more elaborate mechanical appliances. The longi- 
tudinal exhaust air pipe fixed to the quay is very clearly shown, and 
also the branches provided for connecting up to the travelling part 
of the plants. 

Perl avs the most popular and useful type of pneumatic plant 
for discharging ships is the plant built on a floating pontoon which 
can be towed about to any particular dock or series of docks at 
one port. It has not been considered generally necessary or desir- 
able to construct 
these plants in 
such a manner 
as to allow of 
their being taken 
from 
port, 
they are usually 
used to their 
fullest extent at 
the ports for 
which they have 
been built. - 

There are only 
two cases, to the 
writer's know- 
ledge, where a 
pneumatic plant 
has been mount- 
edon a ship and 
travels regularly 
to sea. The cir- 
cumstances un- 
der which these 
plants are used 
are, however, very peculiar. In each case it is necessary for a portion 
of the grain to be discharged from the vessel in the estuary of a large 
river, and the pneumatic plant is built in such a manner that it can 
go down the river to places which are practically open sea, discharge 
a quantity of grain from the ship’s hold into the hold of the vessel 
containing the pneumatic plant, and then act as tug for pulling the 
ship up the river. This unusual duty has been for some years 
successfully accomplished, but it is quite exceptional for a floating 
pneumatic plant to be constructed in such a manner as to allow 
it to go to sea without considerable dismantling. 

Fig. 5 shows a pneumatic plant which was constructed on an old 


JANUARY 10, 1919. 


vessel. The vessel was not built for this purpose, but was taken 
off coasting work and utilised for the purpose of carrying a pneu- 
matic plant. It has answered its purpose quite successfully, though 
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to enable the voyage to be taken in safety. 
full rig. Fig. 7 shows a similar plant dismantled for voyage across 
the sea. It will be noticed that the whole of the pipe booms, 


Fic. 3.—TRAVELLING PLANT WITH AIR PIPE EXHAUSTING BY MEANS OF 
Fixep Pumps. 


its shape is not the one most adapted for the duty, and it required 
considerable ballast to make it stable. This plant is operated by an 
electric motor receiving its current from the shore. The plant is 
moved from quay to quay, and connectedyup to plugs by means of 


provision made for meeting rough seas. 
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Fig. 6 shows a plant in 


elevator superstructure and upper fittings have been removed, as 
many parts being packed in the inside of the pontoon as possible, the 


whole of the hatches battened down, doors bolted up and all possible 
Lifeboats and other 
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Fic. 5.—DISCHARGING COASTER. 


fittings were carried for the benefit of the crew%in case of unforeseen 
eventualities. | 

It may be mentioned that one such plant was being towed down 
the Irish Sea in November, 1916, and was at sea during the great 
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a ; Fic. 4.— INSTALLATION OF TRAVELLING PLANTS ON QUAY. 


flexible cable, but its use is clearly limited to quays supplied with 


suitable current for the motor. 


A number of pneumatic plants on floating pontoons have been 
towed across the seas, but considerable dismantling was necessary 


yale when the s.s. ‘* Connemara ”’ was sunk off the Irish Coast. 
plant arrived in Kingston Harbour in the early morning, but more 
damage appears to have been done to the tug than to the pontoon. 

One of the most up-to-date floating plants so far designed is now 
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being built on a concrete pontoon. This plant will be complete 
with its own power plant, pneumatic appliances, elevators and con- 
veyors, automatic weighers and all necessary fittings making it 
suitable for discharging grain cither to shore or to barges, and prob- 
ably this’ plant will be the forerunner of other similar plants for dock 
work. The construction, whilst eminently suitable for dock work, 
does not appear to be suitable for sea voyages without. incurring 
considerable extra expense. 

Owing to the unusual manner in which ships have been arriving 
at British ports during the recent vears of the war, it has been con- 


fia. 6.—FLOATING PLANT IN FULL Ria. 


- Sidered advisable by Government departments to extend the use of 
travelling pneumatic plants by mounting plants on railway trucks, 
which can travel overland from port to port, and so discharge grain 
wherever necessity may arise. This type of plant possesses advan- 
tages over the floating plants in the facility with which it can be 
transferred to any desired port to meet and discharge any special 
ship, so obviating the loss of the ship’s time in travelling to a port 
where discharging appliances already exist. The use of the railway 
plant is limited to places where the grain is discharged to shore, 
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The construction of pneumatic plants as a whole depends on the 
assembly of several important appliances. It is on the perfection 
of these separate appliances that the success of the plant depends, 
and when once the appliances are properly developed it is possible 
to use them in many different combinations. 

It may be desirable at this stage to examine the construction of 
some of the principal appliances which are used in connection with 
the plants. 


Bia. 8. TRAVELLING PLAST IN Ruttway TRUCKS IN WorKING POSITION. 


EXHAUSTERS. 


The earliest type of exhausters used for pneumatic plante were 
the horizontal slow-running air exhausters, made by the pioneer 
manufacturers, the East Ferry Road Engineering Company, Ltd., 
but this type does not now tind much favour with dock engineers. 

The exhauster preferred by the German manufacturers of pneu- 
matic plants in nearly all their numerous installations was the double- 
acting vertical reciprocating exhauster running at a fairly bigh speed. 
This was brought to a high state of perfection. In some of the earlier 


Fic. 7.—FLoATING PLANT DISMANTLED FOR SEA VOYAGE. 


and is at a disadvantage compared with a floating plant in open 
docks where much of the grain is discharged to barges, Further, 
only a comparatively small handling capacity can be obtained in one 
unit, and appliances for facilitating the rapid manipulation of the 
pipes in the hold of the ship have to be dispensed with. 

Fig. 8 shows one of these travelling planfs in working position, 
whilst Fig. 9 shows the same plant packed ready for travelling on the 
railway. 


German-made exhausters slide valves were used, necessitating & 
liberal supply of oil to the valves, and consequently the oil reach 
the cylinders, creating, with dust from the grain, conditions very 
unfavourable to continuous working. 
This type was largely displaced by an exhauster having 
valves which require no lubrication, and the pistons were sas 
with dry lubrication, so that it was possible to pass a considerable 


amount ofgdust through the exhausters without any mechanicé 


disc 
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trouble arising. These exhausters work with very little compres- 
sion, and thus severe shocks are thrown on to the working parts 
owing to the reversal in motion of the reciprocating masses. -It is 
consequently necessary to have a very substantial machine, but 
when this has been constructed the efticiency proves to be very high. 

Another type of exhauster which was developed in Germany for 
this work was the one known as the Jaeger exhauster. This was 
used specially on small plants and was made at a very low price. 
The same machine has since been manufactured largely in America 
by the Sturtevant Engineering Company, and has been imported 
into England, but so far has only been manufactured to a relatively 
small extent in this country. 
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Fic. 9% —TRAVELLING PLANT IN RAILWAY TRUCKS PACKED FOR TRAVELLING. 


Fig. 10 shows a section through the rotating part of the machine, 
and Fig. 11 shows an outside view of the machine driven by gearing 
from an electric motor. 

The cost of this machine is very much below the cost of a recipro- 
cating pump, and the moving masses are balanced. The compara- 
tive efficiency is given in a later paragraph. It may be noted that 
the machine depends largely for its efficiency on very fine clearances 
between the rotating masses and the casing; consequently accu- 
rate work is necessary in all these parts. . 

Another distinctive type of exhauster which has attracted wide- 
spread attention is one designed as a multi-stage fan. The Port of 
London Authority, have two floating plants in use on which the 
multi-stage exhausters are proving very successful. Fach of these 
plants are capable 
of discharging wheat 
from ships at the 
rate of 100 tons per 
hour. Under certain 
conditionsthese 
plants have proved to 
be more suitable than 
other plants * fitted 
with other types of 
exhausters. f »: 

For smaller plants 
this typeof exhauster 
also presents attrac- 
tive features, but it is 
still in an early stage 
of development, and 
there is considerable 
room for further re- 
search before it can 
be considered as an effective competitor with other types of exhausters. 

As at present constructed there is very little saving in making a 
multi-stage fan of smaller capacity, and it has been found to be 
cheaper to install a reciprocating pump or a rotary blower rather 
than a really efficient centrifugal exhauster. This indicates that the 
multi-stage centrifugal exhauster will find greater scope in the larger 
sized plants. 

p With a view to testing the capabilities of a multi-stage centrifugal 
exhauster and obtaining exact data, one of these machines was 
installed’a few years ago in a pneumatic plant for discharging wheat 
from barges. Before the plant was installed inquiries were made in 
different parts of the world, with a view to obtaining the most 
satisfactory machine which could be made. The rated capacity of 
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the plant was 50 tons per hour, and the exhauster displaced 3,300 
cubic ft. of air per minute at a vacuum of 8 in. mercury. 

A photograph of this exhauster is given in Fig. 12, and the results 
obtained were extremely interesting both from the scientific and 
practical point of view. 

The exhauster consisted of two impellers mounted on one spindle 
with guide vanes to each impeller. ‘The spindle on which the im- 
pellers were mounted was driven at a speed of 5,400 revs. per min. 


‘ra. 10. —SECTION or Rotary EXHAUSTER. 


by means of gearing from an alternating current motor running at 
1,400 revs. per min. The exhauster easily handled the duty for 
which it was installed, but there were certain points in connection 
with it which were not satisfactory for that particular location, the 
principal objection being that it was not so reliable as other forms 
of exhausters, and as the working of a large flour mill depended 
entirely on this plant it was finally replaced by a reciprocating 
pump. The unreliability was due largely to mechanica! troubles 
and not to any inherent defect in the principle of the machine. 
The exhauster was subject to frequent stoppages for hot bearings, 
and the high-speed gearing was not satisfactory. The power taken 
was also considerably in excess of the power anticipated, as much as 
90 E.H.P. Or 1-8 E.H.P. per ton of grain lifted being absorbed. 

One peculiar feat- 
ure about the exhaus- 
ter "was the noise it 
created; this noise was 
extremely irritating 
to the men who had to 
work near the plant. 
The noise was presum- 
ably due to the high 
speed at which the ex- 
hauster was running, 
and it was so annoying 
that it became diffi- 
cult to get men to work 
near the exhauster for 
any length of time. 
Efforts were made to 
reduce the noise, but 
without any very pro- 
nounced success. 

By introducing the reciprocating pump shown on Fig. 13 the whole 
of these troubles were obviated. The price of the reciprocating 
pump with its slow-speed motor was more than the multi-stage fan 
with its high-speed motor, this difference being almost entirely due 
to the increase in cost of the motor. The power absorbed in the 
plant was reduced from 1-8 to 1:2 H.P. per ton of grain lifted. The 
average capacity of the plant was considerably improved owing to 
the uniformity of operation, and the plant became thoroughly 
dependable. 

A comparison of the efficiency of the three types of exhausters 
mentioned under similar conditions is as follows :— 

Vertical reciprocating exhauster, 78 per cent. to 86 per cent. 
Rotary exhauster of the Jaeger type, 60 per cent. to 63 per cent. 
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Multi-stage centrifugal exhauster, 55 per cent. to 65 per cent. 

Numerous methods of driving exhausters have been used, the 
following being some of the most successful :— 

The method generally adopted for driving exhausters on floating 
plants is by means of a direct-coupled steam engine, the steam 
engine being in the centre with a reciprocating exhauster driven by 
a continuation of the crankshaft. This is the most perfect method 
of driving when steam engines are used, because the losses in trans- 
mission are reduced to a very small percentaze of the total power 
absorbed. 

Fig. 14 shows a typical arrangement of plant with this form of 
drive and is representative of a large number which have been 
built. 


Fre. 12.—MvLTI-STAGE CENTRIFUGAL EXHAUSTER. 


It is not often that the necessity arises for driving direct by means 
of engines in the case of land plants, the exhausters on land plants 
being usually driven by means of belts, gearing or chains. 

Nearly all the Continental manufacturers insisted on transmitting 
their power to the exhauster by means of a belt. On the larger 
plants these belts became very heavy and were usvally fitted with 
an automatic belt tension gear. This method was, however, very 
clumsy and occupied considerable space. The reason for using 
belt drives was tat the manufacturers were afraid that other forms 
of drives, such as chains and gearing, would not stand up to the inter- 
mittent turning moment and the shocks due to the unbalanced 
masses in the exhausters. 

One of the first of the high-speed reciprocating exhausters to be 
driven by gearing was on the Manchester Ship Canal, and as it was 
considered a somewhat risky expedient, great care was taken in 
designing the gear wheels and all the bearings connected with the 
drive. The gear wheels had double helical machine-cut teeth, and 
the reduction of speed was 4 to 1. This drive proved to be quite 
reliable and has now been working satisfactorily for a number of 
years. 

This method of driving is fairly well standardised by British 
manufacturers, and it is now unusual to install belt drives for large 
exhausters. 

The exhauster in the plant illustrated in Fig. 2 was driven by 
means of a Renold’s chain; the power transmitted in this case is 
about 150 B.H.P.. and there has been not the slightest trouble with 
the drive. It is evident that given care in designing of wheels, and 
particularly supports for the shafts, that either gear or chain drive 
is perfectly satisfactory. 

It has already been mentioned that two floating plants con- 
structed for the Port of London Authority have been equipped 
with multi-stage centrifugal exhausters. These plants can also 
claim a further novel feature in being operated by a Petter Semi- 
Diesel oil engine using crude oil. So far as the writer is aware, 
these are the only floating pneumatic plants which are driven by 
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means of heavy oil engines, and they are certainly the only plants 
in the world where there is a combination of oil engines and multi- 
stage centrifugal exhausters. The power is transmitted from the oil 
engine to the exhauster by means of double helical gearing, and the 
whole of these appliances give good mechanical results. 

lt is protable that when the price of oil again approaches the 
pre-war level that these plants will show considerable economy over 
steam-driven plants, due largely to the fact that it will not be 
necessary to incur standby losses when the plants are waiting, for 
ships to arrive in port or during the time other cargo is being moved. 

Under certain circumstances it is desirable to provide means of 
varying the speed of the exhauster. If the length of the intake pipe 
is constant and the grain to be Landled is always the same, the correct 
speed of the exhauster may be determined beforehand, but in most 
plants the length of the pipe must be varied to suit varying positions 
of the grain, and sometimes bends are formed to approach difficult 
places which add considerably to the vacuum ; further, a plant for 
discharging ships has to handle several classes of grain of different 
specific gravities. For instance, an average grade of wheat weighs 
60 lb. per bushel, whereas an average quality of oats weighs 35 Ib. 
per bushel. Another consideration is the handling of malting 
barley which must be done more gently than in the case of other 
grains, because if the germ is chafed its value for malting purposes 
is reduced. 

The speed of plants driven directly by steam engines is easily 
regulated ; the engine illustrated in Fig. 14 is fitted with a special 
governor regulating the cut-off on the horse-power cylinder adjust- 
able to give a speed variation of 30 per cent.. the adjustment being 
made whilst the ‘engine is running without any appreciable loss of 
sensitiveness. 


Fie. 13. —RecrprocaTisa PUMP DRIVEN By A.C. Motor. 


Plants operated by direct-current motors are usually fitted with 
variable speed control gear. This can be done at very little extra 
cost. A variable speed control gear may be used for a direct-current 
machine. This gear may be fitted with push button stop, which 
can be operated if necessary from the deck of the ship. 

When an alternating-current motor is used it is frequently doubtful 
whether it is worth incurring the cost and complication. If pole 
changing is resorted to only two or three fixed speeds can be obtained 
and not the gradual variation obtained from a shunt regulator in a 
direct-current machine. The use of a commutator complicates 
and reduces the reliability of an alternating-current machine, and 
also considerably increases the cost. l 

In the most recent developments, where the pneumatic plant is 
fitted in a railway truck for travelling from port to port petrol 
engines have been used, the power being transmitted from the. 
engine by means of gearing to rotary exhauster. 

So far as the operation of the plant is concerned, the moat con- 
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venient form of power is electricity, but owing to the fact that the 
plants are to be used at different ports where even if current is 
available the supply varies, it was necessary to adopt a form of 
motive power which was entirely self-contained. The petrol engine 
was adopted beca ise it was the lightest form in which power generat- 
ing plant could be supplied, and it has proved quite successful. 


to fitinto the available height. In one make of plant one filter has 
been used, whilst in another make three filters ¿have been’ used. 
The three filters possess the distinct advantage of allowing the filter 
sleeves to be cleaned without interfering with the operation ofthe 
plant. These filters consist of a series of flannel sleeves through 
which the air is drawn, leaving the dust on the surface of the sleeve. 
Some of the dust 
falls automatically 
into the hopper of 
the filter, but the 
bulk has to be dis- 
lodged by shaking 
the sleeves at inter- 
vals. This is accom- 
plished by levers 
operated by hand. 
Arrangements are 
provided in all 
plants for replacing 
the dust taken off 
by the filters into 
the wheat, in addi- 
tion to appliances 
for sacking off the 
dust separately. 
There has always 
been some difficulty 
in disposing of this 
dust when it is 
sacked off, and 
strong objections 
are encountered 
from merchants 
owing to the re- 
duced weight, but 
in the broad in- 
terests of the trade 
it appears to be a 
sound policy to 
keep the dust out 
of the grain when 


Fic. 14. —EXHAUSTERS ON FLOATING PLANTS DRIVEN BY DIRECT-COUPLED STE ee : 
i , DRIVEN BY DIRECT-COUPLED STEAM ENGINE. once the separation 


The cost of power generated in this manner is much higher than the 
cost of power which has been utilised for operating other pneumatic 
plants, but the convenience under present circumstances outweighs 
this disability. 
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Fia. 15.—Grain NOZZLE. 


To fit @ pneumatic plant into standard railway trucks presented 
a number of novel problems due to the limited space available, 
especially the height of the truck which was limited by the railway 
gauge. The only suitable type of exhauster was the rotary exhauster, 
and it has been found to be essential to utilise a rotary exhauster 
having balanced parts. With the rotary type of exhauster it is 
desir able to use air filters to prevent dust passing from the grain 
into the exhauster, These filters had to be of specially low design 


has been effected. 

The plant shown in Fig. 8 is fitted with an outside bucket elevator 
for delivering into the weigher hoppers, this elevator being pivotted 
at the lower end, so that when it is travelling along the railway it is 
laid longitudinally across the two trucks, but when it is necessary 
to being it into use one end is lifted into an approximately vertical 
position. The weight of the elevator is counterbalanced to a large 
extent by balance weights at the bottom of the elevator. There is 
also an outside rack for storing the pipes when the plant is packed 
for transit from port to port. By this arrangement the whole of 
the appliances are compactly stored on two ordinary railway trucks, 
and can be set to work after arriving in position at any port in about 
half an hour. 

Before leaving this subject, it may be interesting to show a nozzle. 
Fig. 15 shows one which is now being used on a number of plants, 
but it must be understood that this is only one type out of several 
now in use. The popular impression is that the form of nozzle has 
a very important effect on the working of the plant, but this in 
practice has proved to be erroneous. The actual form of nozzle is 
not of verv great importance, but it is extremely important that the 
nozzle should be easily handled and that there should be very easy 
and accurate regulation of air either at the lip of the nozzle or a 
short distance back from the lip of the nozzle. This admission of 
air is accomplished in the nozzle shown on the photographs by means 
of a small wing valve which can be very accurately controlled, and 
by this means the amount of air driven past the lip of the nozzle 
can be easily adjusted. As less air is admitted at the auxiliary 
inlet the air passing through the pipe becomes more densely loaded 
with grain and the vacuum in the receiving chamber correspondingly 
increases. It is possible to regulate accurately the quantity of 
grain being handled by the plant by means of this auxiliary air inlet 
and so obtain the best result from the plant when working on Various 
classes of grain, or under abnormal conditions. 


In considering the design and size of the nozzle and the design 
and size of the pipes it is of the greatest importance that ease of 
handling should receive the first consideration, because the success 
or otherwise of the plant is largely governed by this factor. The 
size of the pipe is necessarily governed by the capacity it is desired 


' to handle, but it is sometimes desirable to use a smaller pipe even 


at the loss of some efficiency in the plant. 
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The Equipment of Silo Granaries. 


By R. A. SIDLEY. 


Summary.—In this article the author describes the general operations that are carried outin a grain silo and the plant that is required. 
This varies according to whether the silo is ata mill or at a poit, the discharge operations being more complicated in the latter. 


LTHOUGH itis generally presumed that wheat was first known 
A in Asia Minor, there is uncertainty on the subject, nor is there 
any real evidence of the origin of wheat and the other principal 
cereals. With regard to the first granaries, our knowledge is as slight as 
in the case of the cereals themselves. The ancients must have had 
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cleaning and grinding machines. Foreign wheat arriving at our 
ports was sacked up in the ships’ hold, and so carried into the 
warehouses, or railed or lightered to the mills. 

Railway wagons for carrying corn in bulk have still to be intro- 
duced into Great Britain, and many of the port granaries are still 
on the flat floor system, necessitating much shovelling and manual 
work. 

In the United States. silo granaries, which are there called eleva- 
tors, have been known since 1846, though the tirst were of very 
primitive design and equipment. It was not till about 1880 that 
grain silos of any great capacity were built on the Atlantic side of 
that continent, and even now they are hardly known on the Pacific 
side. 

The early silos built in this country are generally constructed of 
brick outer walls and wooden hoppered bins. These bins, or silos, 
are constructed of planks about 6 in. wide by 3 in. thick, laid one 
upon another to form solid wooden walls to any height. Where they 
are crossed to form corners to the bins they are notched, 
so that each timber lies close on the one below along 
its full length. The ends and points of intersection are 
thoroughly spiked together, and the bins do not touch 


LUE the outer walls, which only serve as a protection from 
ee E the weather and to carry the roof and the floor above 
a the bins, which do not rest on the latter. A more usual 
construction at the present day is ferro-concrete, but 
is jo | signe TE T e ate tubular iron bins, likea huge Lancashire boiler upended, 
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storage for longer or shorter periods, passing it on to 
millers or other users. The chief difference is that 
the mill silo requires no loading-out equipment, as the 
wheat or other cereal stored therein is used in the mill, 
wnd the products are loaded cut from a quite distinct 


| : department. Port granaries, on the other hand, send 
á ; : A i 
ek bs ile most of their contents out as received, except that much 
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g ! e e a of it is racked up, and room and appliances have to be 
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Fia. 1.—Section oF SILO GRANARY SHOWING INTAKE AND DELIVERY PLANT For 


BULK GRAIN ONLY. DESIGNED FOR AUSTRALIA. 
some way of storing their grain between one harvest and the next. 
Barns are frequently mentioned in the Bible, and in these the crops 
were probably housed previously to being thrashed. The quantities 
were, of course, small according to present-day ideas, and it may be 
that corn was thrashed only as required for use, as was the case in 
Great Britain not so many generations ago. 

The Egyptians in the time of Joseph had doubtless the largest 
stock of grain that was ever collected in Biblical days. To have 
stored the surplus of the seven plentiful years must have taxed their 
ingenuity. It was probably stored in buildings of some sort, or may 
have been kept in pits; or, indeed, both methods may have been 
adopted. Egyptian wheat, from the nature of the climate, is one 
of the driest that is grown, and would have kept sound for a long 
time if held ina dry place. However the corn was garnered, we have 
good evidence from many Egyptian drawings of the period that it 
was carried in baskets and sacks on men’s backs to the granaries. 

Mechanical handling of grain in bulk is a very recent innovation 
Old drawings of flour mills show the corn being carried upstairs by 
men and shot on the floor by the mill stones for grinding. Later. 
bins were built above the mill stones to hold a few sackfuls, and these 
bins may be regarded as the ancestors of the silo granary. 

Corn, as recently as the eighties of the last century, was almost 
ntirely handled in sacks, as it still is in England, for transport in 
this country is practically carried on without appliances for handling 
in bulk by road or rail. 


About 30 years ago a few flour mills had large hoppered bins, into 


which the contents of the sacks were shot by hand, and the grain - 


was drawn out mechanically, being automatically passed on to the 


and delivery conveyors have to be provided. This 
means that an extra floor is required under the silo 
proper for sacking and weighing the grain. 

To deal first with the equipment of a mill silo. This 
consists, roughly, of intake elevators to receive the 
grain from a ships’ elevator orf from rail or farm 
wagons. These elevators are usually installed in an annex of the 
silo, which contains an automatic grain weighing machine and 4 
warehouse separator for removing string, maize, cobe and other 
matter larger than wheat. The warehouse separator illustrated 1s 


Fie. 2.—" Exact’ WHEAT MIXER OR MEASURER. 


of the reciprocating sieve type, having three sieves each with 
different sized holes perforated in zinc or steel sheets. The first 
short sieve removes such large impurities as maize, cobs, strings, &c. 
The grain then falls on to a much larger sieve with smaller meshes 
that remove impurities only slightly larger than the grain. The 
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third sieve is"of still smaller mesh, which only allows grit, sand, &c., 
to pass. The sieves are separately driven, one moving in one 
direction while the other is moving in another, so that in effect they 
balance each other and reduce vibration. 

A further pattern, usually known as a “ rubble reel,” consists 
of a hollow cylinder covered with woven wire or perforated metal. 
This is set in an air-tight case, and on a slight incline. The grain is 
fed in at the higher end, and the revolving reel sifts from the grain 
the sand, &c., through a tine mesh; the grain travelling down the 
incline comes to a coarser mesh and passes through, while coarse 
impurities pass on and fall out at the lower end. This machine 
is generally an aspirator also, which by means of a powerful fan 
removes loose dust and chaff. The two last are carried by the air 
current through a trunk to a dust collector, which separates the air 
from the dust and chaff, which are deposited and sacked off while the 
air passes out into the open. 

Another machine often found in this department is a magnetic 
separator, which extracts nails, bits of wire or other particles of iron 
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with onlytomfortable room for the wheat mixers between the bands 
and the hoppers. 

With port silo granaries there is usually another clear floor above 
the ground floor for the sacking off and delivery of the grain. There 
is, however. no lixed rule even on this point, for many of the North 
American silos are constructed with only room on the ground floor 
for conveyors under the bins, the grain being carried to the end of 
the building on bands and elevated to the top of a special delivery 
department. This is generally the case in North America, where 
grain is always loaded in railway wagons in bulk, and no sacking-up 
arrangements are required. The cross-section drawing of a terminal 
silo, designed by Messrs. John Metcalf & Company, of Chicago, for 
the South Australian Government (Fig. 1), shows atypical silo for the 
handling of bulk grain only. This firm, by the way, built the first 
silo granary for the Manchester Ship Canal Company at Trafford 
Park in 1898, the bins being of the timber construction referred 
to above. 

As a considerable quantity of Indian and other imported wheat 
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Fic. 3 —WHEAT MIXING PRANT. 


from the grain as it passes over the machine. The stock next falls 
into another elevator, which carries it up to a tower built a little 
higher than the silo. In many cases one of the silo bins is not used 
for storage, and the elevator runs up this bin, which also provides 
room for à staircase or for a workman's lift, by means of which the 
operatives reach the floor over the silos. The grain carried up into 
the tower is discharged by the elevator on to band conveyors, which 
distribute it as required to any silo bin. ‘The bins are each hopper- 
bottomed, with an outlet spout at the apex or centre of the hopper. 
Each outlet spout is connected with what is commonly called a 
wheat mixer (Fig. 2), though a wheat measurer would be a more correct 
term. Fach wheat mixer can be set to draw a definite quantity of 
wheat per minute, or per hour, from the bin with which it is con- 
nected. The wheat mixers (Fig. 3) discharge the grain on to conveyors, 
which transport it to one or more elevators, by which it is carried 
up to the cleaning department, to be prepared for milling by being 
scoured, aspirated, washed, dried and conditioned, which is quite 
an elaborate process in modern mills. The head space under the 
hopper bottoms of the silos varies in different cases. Generally there 
is not too much head room, the conveyors being close to the ground, 


arrives in Great Britain in sacks, most of the newest port granaries 
are built partly on the silo system and partly on the floor system— 
i.e., on the ordinary warehouse design, but equipped with special 
appliances for the handling of grain. 

In the port silo granary we first have the main intake elevators, 
which receive the grain from the vessels being unloaded. This 
comes direct from the ship-elevator, if the granary is close to the 
dock side, or from band conveyors, bringing it from the quay, if 
the granary is some distance back from the water's edge. These 
first elevators are generally in the receiving house attached to the 
granary. They consist of an endless belt, usually of cotton and 
rubber, running round a pulley at the extreme height, and another 
at the bottom. Attached to the belt at regular intervals are trough- 
shaped steel buckets of a size suitable to the load to be carried per 
minute or per hour. The belt and buckets are enclosed in trunks, 
with an opening near the bottom, at about the level of the lower 
pulley, for the feed to enter, and another specially constructed 
opening near the top, but on the descending side of the belt, for the 
discharge of the grain. The top pulley having to carry all the 
weight of the endless belt, buckets and the ascending load, is always 
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the driven pulley, the bottom pulley acting merely as a guide and 
keeping the belt tight. The belt is usually an inch wider than the 
buckets are long, so that the latter clear the sides of the trunks 
through which they travel by half an inch. A geared electric motor 
is connected to the spindle of the top pulley. Fig. 4 shows the head 
of one elevator and the opened trunk on the ascending side of 
another. This latter shows the buckets, which are stiffened by being 
divided into three compartments. The capacity is, of course, governed 
by the size and distance apart of the buckets and the speed at which 
the band travels. Buckets 24 in. long and 8 in. projection (Fig. 5), 
fixed on the belt every 21 in., and travelling at 400 ft. per minute 
over a 4 ft. diameter pulley, would have a carrying capacity of about 
140 tons of grain per hour. Properly constructed buckets, however, 
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Fio. 4.— ELEVATOR TOWER SHOWING ELEVATOR Heap, ELEVATOR 
TRUNK AND BUCKETS. 


could be set much closer together than the above distance, and so 
the elevator would carry a proportionately increased quantity. As 
a matter of fact, the top of one bucket need only just clear the 
bottom of the one above it. The speed at which the belt travels must 
be such that the buckets throw ont their load just after they pass 
over the top of the upper pulley. If running too fast, the buckets 
have not time to empty their load completely, and some of the grain 
is carried down with the descending buckets. and has to be again 
elevated, thus decreasing the cayacity of the appliance. On the 
other hand, if the band is run too slowly, some of the grain dribbles 
down the back trunk instead of being thrown clear into the dis- 
charge spout. As a rule the tendency is to over, rather than to 
under, speed the elevators. 


Fig. 5.—EvLevaror BUCKET. 


! The intake elevators deliver either on to distributing conveyors, 
which carry the grain to the silos, or it may be desired to weigh the 
grain and remove some of the impurities before it is stored. In this 
case it falls from the elevators into an automatic weigher, which 
may hold a charge of any quantity, from a quarter up to two, or 
even three, tons at a time. The machine automatically tips the 
quantity it is set to weigh into a hopper beneath it, recording the 
number of tips on a dial or dials. The hopper is connected with a 
warehouse separator, and is set to discharge, gradually and regularly, 
so that it may be empty just in time to receive the succeeding charge 
fromthe weigher. The warehouse separator (Fig. 6), of which there are 
a number of patterns, extracts by means of sicves impurities decidedly 
larger or smaller than the cereal being Faudled; and at the same 
time, by means of a powerful fan, aspirates the grain and removes 
. chaff and dust. These latter are collected in a dust catcher, a 
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‘cyclone dust collector ” being generally usedffor the purpose, as 
this has a large capacity in very small sy ace, and, being constructed 
of metal and with no moving parts, entails very little risk from fire. ; 

If the grain Fas been weighed in passing from the ship's elevator, 
and it is not desired to pass it through the warehouse ‘separator, 
which by removing some of the impurities reduces the weight of the 
cargo, the intake elevators deliver direct on to the Land conveyors, 
which run over the top of the silos. If passed through the weigher 
andor warehouse separator, an extra ‘set. of elevators are required 
to carry the grain up to deposit it on the band conveyors. These 
conveyors consist of endless bands, usually made of canvas, covered 
with rubber, carried on a number of rollers to support the weight 
of the band and the load for the full length of travel. These rollers 
are usually set at 6 ft. centres to carry the top of the Fand and the 
load ; and at)l2 ft. centres for the under or return band, which has 
no load to carry. A tightening gear (Fig. 7) is provided at the termina} 
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Fic. 6. -WAREHOUSE OR RECEIVING SEPARATOR. 

pulley furthest from the drive to take up slack as the land stretches, 
and to keep it always taut. The band is nearly always carried on 
cylindrical rolls and runs quite flat; for though by using three 
or more rollers at each point the belt can be troughed, and will 
thus carry a greater quantity of material at a time, it has been found 
that the strain and wear and tear of the fibre of the band in troughing 
is very great, as, of course, it must flatten out to pass over the 
terminal pulleys. A flat band will carry grain at a speed of 400 ft. 
per minute without spilling any of it, and at this speed a 24 in. band 
will carry fully 90 tons per hour. Wheat can be carried at 500 ft. 
per minute, giving the band a capacity of 112 tons per hour. Doubling 
the width of the band increases the carrying capacity of the con: 


Fic. 7.— TERMINAL PULLEY WITH TIGHTENING GEAR. 


vevor by from five to six times, intermediate widths carrying in 
proportion. The conveyor frame consists of practically a pair of 
1ails, along which the rollers are spaced. The conveyor or con- 
veyors over the silos are required to discharge the grain into any one of 
thesilos. To accomplish this a throw-off carriage (Fig. 8) is necessary: 
This consists of a pair of rollers mounted in a frame, which runs on 
wheels along the rails, forming the sides of the conveyor, 80 that 
it can be moved to any point on the conveyor and there be tixed 
with a couple of tightening screws. The throw-off rolls „re placed 
one above the other, and the band passes over the top roll and then 
back and under the bottom roll, making a sharp S bend in the band. 
The momentum carries the grain forward when the band dips from 
under it, and deposits it in a small hopper, which deflects it on 
either side of the conveyor, and thence down a spout into the si 
desired. 
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Silo granaries are usually long narrow buildings containing 
perkbaps, three or four silos in the width, and it may be six or a dozen 
or more in the length. This form of construction makes it easier 
for the conveyors to distribute the grain to the silos, as well as to 
discharge them. The shape of the building is often regulated bv 
the land available for its erection, and there is no rule as to the 
number or position of the silos. In ferro-concrete constructions 
these are usually 10 ft. to 12 ft. square by 50 ft. to 75 ft. deep. A 
quarter of wheat occupies about 10} cubic ft., and a silo 10 ft. square 
by 60 ft. deep would, therefore, hold approximately 130 tons of 


Fic. 8.- ‘THROW-OFF CARRIAGE. 


wheat. The advantage of the long narrow arrangement of the silos ` 


ix that one or two distributing bands will generally suffice to carry 
the grain to any bin. 

Often grain comes in what are known as rsarcels—i.e., a number 
of different sorts are shipped in. the fame vessel—the various lots 
being divided in the ship’s hold by means of mats or bulkheads, and 
it is therefore an advantage if the whole intake plant is in duplicate. 
so that two parcels can be taken in at the rame time. If a cargo 
consists of only one sort of grain, then both intake plants can work 
together, with the advantage that, if one breaks down the other 
can still go on working. If the silos are by force of circumstances 


Fia. 9.—AUTOMATIC WEIGHING AND SACKING MACHINE. 
o 


in a square block, say eight by eight silos, more distributing con- 
veyors are required to enable the grain to be delivered to all and each 
of them, and the 8ame may apply to the conveyors for emptying the 
silos ; but this would depend upon the head room and how much 
fall there was from the bottom of the silos to the conveyor, as grain 
will run down a spout set at a very flat angle. 

The grain being stored in the silos, the next thing to be considered 
is the plant required for emptying the silos and delivering to con- 
veyors, either in sacks or in bulk, for transport by land and water. 
The most modern system is to provide a lofty room between the 
ground floor and the hopper bottoms of the silos. The ground floor 
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is devoted to railway trucks and roadway for horsed or moto" 
wagons. The floor above contains a number of automatic weighing 
and sacking-up machines (Fig. 9). The illustration shows one 
designed to travel on overhead rails from which it is suspended. 
Others are mounted on wheels to travel on the floor, which is perhaps 
the more convenient plan in many phases. The actual weigher and 
sack-filler are thesame in both cases. One 

of these is placed under any silo from 
which it is desired to take the grain. It is 
connected tothe silo by a suitable short 
spout, down which the grain runs into the 
weigher. This can be set to weigh a 
charge of any size that is required to be 
put into a sack, depending on the sort 
of cereal and the usuel weights of the 
district ; for instance, in London a sack 
holds half a quarter of wheat, while in 
Liverpool the weight would be 2} centals 
i.e., 250 lb. The fack is attached to a 
spout under the weigher, and when the 
exact quantity is contained in the pan of 
the scale the feed from the silo is auto- 
matically cut off, and the scale tips the 
grain into the sack. Jn righting itself 
again the s&le re-starts the flow of grain !ia.10.—BanpUoNveyon 
from the silo, Two or more spouts may TRANSPORTING GRATIN 
lead from‘each silo, so that an equal FROM SILOS TO VESSEL. 
number of weighers may, at the same 

time, be weighing and sacking off. When the sack is tied it is 
sent to the floor below by means of a sack-shoot, which is an inclined 
plane, down which the full sack slides by its own weight. This shoot 
deposits it on a platform of a convenient*height for loading into the 
waiting wagons (Often the platforms are so constructed that the 
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LOADING-OUT EQUIPMENT AND GRAIN-WEIGHING AND SACKING-OFF 
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sack comes to rest on them at a convenient point for a man in the 
wagon to take it on his back and drop it just where it is required. 
If the sacks have to be loaded into boats, and the silos are not close 
alongside the water, band conveyors are required to carry them 
to the boats. These are constructed on exactly the same design 
as those above the silos for taking in the grain, with the exception 


12 


that the carrying rollers are only about half as far apart. This is 
necessary, Or there would be undue sagging of the band between the 
rolls, as the weight of the load is concentrated on the short sections 
of the band where the individual sack happens to be; whereas bulk 
whest is evenly spread along the whole of the carrving part of the 
band (Fig. 10). As the load, whether in sacks or in bulk, is delivered at 
the extreme end of the conveyor, no throw-off gear is required, the 
terminal pulley acting as the throw-off. When the grain is being 
delivered on to the band conveyor in bulk, a putting-on hopper is 
required, This can, like the throw-off carriage, be moved along 
the conveyor frame and be fixed under the spout down which the 
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Fig. 12.—Coaxveyor Bann REcemnvine BULK GRAIN FROM SILOS. 


grain descends. It acts as a guide to lead the grain to the centre of 
the band ina steady stream. It is equipped with two inclined rollers, 
one on either side, which turn up the edges of the band to form a 
shallow trough at the putting-on point, and so help to prevent the 
grain spreading by the force of its own fall on to the conveyor. In 
many cases conveyors working at right angles to others are required 
to collect material from various parts of the building and deliver it 
on to the main conveyor. In this case the one is set a little higher 
than the other, so that the sacks or bulk grain slide easily over the 
terminal of one, down on to the other. A throw-off arrangement can 
be applied if the cross conveyor is at times required to discharge its 
load on to an intermediate band running at right (or any other) 
angles to it. 

When band conveyors are installed to carry either sacked or bulk 
grain, as may be requiied, it is necessary to have a changing gear at 
the driving terminal, as when sacked material is being dealt with the 
speed of the conveyor must be very much less than for bulk grain, 
to prevent jar and strain as the full sacks reach the kand and start 
on their journey. A sack conveyor band will transport about 500 
sacks per hour, and can run up a considerable incline without 
impairing its carrying capacity ; but it must not be forgotten that 
more power is required to convey a load of any sort up an incline 
than along the level. This ability to carry loads up or down an 
incline makes a band conveyor a much more valuable appliance than 
it would otherwise be, for it i£ often necessary for it to dip through 
a tunnel, under a roadway or other obstruction, and come up to a 
higher level when the obstruction is passed. In other cases a con- 
veyor may facilitate matters to transport loads over a railway track 
or road between the granary and the quayside. 

Sack shoots are of various patterns. In many cases a straight 
shallow trough leading from a hole in the floor to any point below 
is all that is required. This is set at an incline, down which the sack 
slides slowly. Another pattern is set at a much steeper angle for 
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the first part of the sack’s journey, the rack shooting down and then 
sliding out on to a horizontal continuation of the apparatus, which 
brings it gradually to rest in a convenient position for men to load 
it on to wayons or boats. Where vessels have to be loaded on tide 
water, 3 sack-shoot can be, and often is, arranged at the end of the 
delivery conveyor, so that sacks can slide gradually from the ter- 
minal of the convevor into the boat at low tide. Another type of 
sack shoot is of a spiral trough design, the construction being like a 
spiral staircase with a trough instead of steps. Sometimes one 
pattern of shoot, sometimes another, is the more convenient for 
carrying sacked grain from the weighing and racking floor to the 
vehicles on the ground floor or to the band conveyors, as the case 
may be. More than one pattern is often to be found in the same 
granary. 

To give the arrangement of the grain handling plant of a silo 
granary is practically impossible, as no two are probably the same. 
The intake elevators are, in some cases, carried up in a tower high 
enough for the grain to be spouted direct into any silo from the 
elevator head without the need of conveyors. It is more usual, 
however, for the elevators to deliver on to a band conveyor which 
runs along the length of the building in the centre, and is high 
enough above the silos for the grain to be spouted from the throw-off 
carriage to the farthest silo on either side of the conveyor. Again. 
it may be that there are two intake elevators delivering to each, or 
either, of two distributing conveyors. This arrengement is very 
much more convenient than a single intake, and for this reason in 
particular: It is often necessary to ‘turn over ” grain— that is, to 
transfer it from one silo to another— because it is out of condition. 
and the process of transferring it airs and sweetens it if it is inclined 
to mustiness, It may be an advantage to run it through an aspirator, 
and provision is generally made for this apparatus. 

If there is only one distributing band above the silos, grain cannot 
be “turned over” while a cargo is being taken in. In any case, 
it ix well to have an extra set of elevators to take grain from the 
bands under the silos, so that the contents of one bin can be trans- 
ferred to another without interfering with the intake elevators. If 
it ia necessary to pass this grain through the warehouse separator. 
to aspirate it en route from one silo to another, it is often passed 
through an automatic weigher to check the weight and to record 
how much it hes lost in the process. This being the case, duplicate 
weighers and warehouse separators will add much to the convenience 
of working. Indeed, the arrangement should be such that the grain 
can be “turned over ” without in any way hindering the taking in 
of fresh stocks. Of course, there may generally be opportunities 
between the arrivals of grain to “turn over ” any that is in stock, 
so that some of the duplication in plant may be avoided. ` 

The arrangements for delivery of material admit of even more 
Variations than the intake. A great deal, of course, depends upon 
the shape cf the building that contains the silos. If the silo block 
is long and narrow, say six silos wide by 18 long-—j7.e., 108 in the 
block—-and there is a weighing-off floor with the band conveyors 
on the ground floor, two rows of silos can he spouted to deliver to 
one hand, cr even three rows 


PA /'e 
; . coment en hour Feo FAL could deliver to one conveyor 
C7 ; megs ee EE ) `: 
( 5 o ~ | O o (Fig. 12). A better way would 


| be to have enough band con- 

veyors so that any silo could 
be discharged on any one of two or more 
bands. If there is fair head room, it 
is Only a matter of spouting, which can 
be arranged to lead the grain to any 
point as long as there is sufficient slope 
for the grain to run down. Anangle of 
35 per cent. is quite sufficient for mort 
cereals torun down freely. The number 
of automatic weighera would depend 
very much on the size of the granary. 
Ten would be sufficient for a small con- 
cern, While a large silo could often employ 
from 20 to 30. These can be placed 
unde: any silo, and weigh the graim into 
sacks or weigh it and then tip it in bulk 
down a suitable spout to the band con- 
veyors. 

Where there are several rows of 
conveyors running the length of the 
floor under the silos, cross-floor con- 
veyors are needed to bring the grain from the other bands to the 
loading-out conveyors. 

Another important equipment in granaries is an efficient dust- 
collecting system. This consists of powerful exhaust fans pl 
in convenient positions. These are connected with spouts, or, 48 
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those for this purpose are usually designated, trunks, to all the points 
where dust is set in motion in handling the grain. All the intake 
and other elevators are exhausted in this way, and the dust ca.ried 
away and deposited in a dust collector. There is generally an 
exhaust applied to the outlet from the elevators delivering on con- 
veyors ; for some of the impor.ed grains, especially Indian, are full 
of dirt (earth), which in handling give off dust very injurious to the 
health of the operatives—or, rather, it would be injurious if it were 
not, as is generally the case, drawn off and collected in specially 
designed appliances. The fans in » modern plant are generally 
of a large size running at a comparatively low speed. 

In connection with these fans, a ‘“‘eyclone dust collector” (Fig. 13) 
is yvenerally used. This is an inverted cone built of sheet metal. 
The air entering near the top in a line with the circumference sets up 
a whirling or cyclonic motion in the inside of the appliance, and the 
centrifugal force created throws the dust outwards, or towards the 
walls of the machine, whence it gradually works down to the point 
of the cone and is caught off in sacks. A circular hole in the centre 
of the top of the cone emits the air, frecd from the dust, or at least 
with so little dust as to be immaterial. - 

The plants of the first silo granaries were driven by ordinary 
steam engines, the power being transmitted to the various unite of 
the equipment by means of shafting, pulleys «nd belts This 
involved running a very considersble quantity of power transmitting 
machinery, which used up as much energy as the actual elevators, 
conveyors and other grain handling appliances. In modern practice 
all the equipment of an up-to-date granary that requires power is 


operated by electric motors, one of these being installed for each unit, 
or group of: units, that usually work in conjunction with each other. 

In the case of Hour mill silos the electric energy is, as a rule, 
generated by the steam engine that drives the mill. The generator 
is placed in the engine room, and the cutent is distributed to the 
various motors that 1un the silo machinery. 

Some few flour mills are themselves driven by electricity froin 
public companies’ mains, and in such cases the current for running 
the granary plant is naturally obtained from the same source. The 
great advantage of electric driving is that no power is wasted when 
the motors and the other machinery are at rest, as there are no long 
lines of shafting to be continually running idly. 

The plant of port or other public silo granaries generally receives 
its power from a public electricity concern, motors being installed 
to drive the various sections. The motors are geared down to meet 
the speed requirements of the elevators and conveyors which run 
comparatively slowly, and are of various capacities, according to 
the work each has to perform. 

The power plant of Immingham Dock Granary, erected by Messrs. 
Henry Nimon, Ltd., of Manchester, consists of 22 electric motors, 
with an aggregate of 270 u.r. In the Meadowside Granary (Fig. 11), 
erected by Messrs. Spencer & Company, Ltd., of Milksham, for the 
Clyde Navigation Trustees, at Glasgow Docks, there are 39 motors, 
with an aggregate of 678 H.P. These are two of the most modern 
installations in the world, and are both combined silo and floor 
granaries, equipped with some of the most up-to-date and labour- 
saving devices that have vet been introduced. 


Munition Handling Devices. 


A few interesting examples are here given in which well-known 
types of conveying appliances are moditied to serve specific purposes 
in the manufacture of explosives and for other military purposes 


band instead af idlers ; this form of conveyor is also used for handling 


woven cotton band running in a wooden trough which supports the 
small projectiles. 
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Fic. 1—GENERAL ARRANGEMENT AND DETAILS OF T.N.T. CONVEYOR. 


Plan- Tension End. 


As usual, the band conveyor takes a most prominent part, and is 
employed in two ways for handling shell cases: In the first case as, 
an ordinary troughed band conveyor 12 in. wide, and having a 
capacity of, say, 4,000 shell cases per hour, such bands are par- 
ticularly used in munition factories where shell cases are resur- 
rected. The second method consists in the employment. of a solid 


The method of running a land in a box for support is, by the way, 
the oldest known form of band conveyor, and the progenitor of our 
present-day idler-supported band conveyor ; such conveyors were, 
therefore, used before the year 1868. The driving and tightening 
terminals are also of the well-known orthodox type, even in this 
primitive form 
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A number of appliances, manufactured by the Hepburn Conveyor 
Company, of Wakefield, are described in the following. lt 
A 16 in. band, in two units. for dealing with “ T.N.T.” at a 
well-known works inthe north is represented in Fig. 1. The method 
of operation is as follows :—The T.N.T., after solidifying in the vats, 
is broken into pieces of such a size as can he easily shovelled into 
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Fio. 2.— CONVEYOR FOR HANDLING 


the horizontal portion of the conveyor trough, in which a belt is 
working at a moderate speed, and is sufficient to handle the entire 
output of the plant. The inclined unit takes the material forward 
and upward to the height required by the crusher, where the large 
pieces are cracked to uniform sizes and then delivered to packing 
barrels. With the exception of the trough, which is of birch, the 
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by a special electric metor, and connection is made to the crusher 

and conveyor alike by means of belting, pulleys and shafting. 

} Fig. 2 represents a conveyor employed for handling deliquescent 
material at e Cheshire explosive factory. As will be seen from the 

illustration, the conveyor. from one end to the other, is slung from 

the floor of a building on which are a series of extractors; the 
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IN CONNECTION WITH A CHESHIRE EXPLOSIVE FACTORY. 


material passes from these down shoots to the conveyor underneath. 
The belt, of rubber and canvas, is supported on the loaded side by 
trougbing idlers, and on the return by flat idlers, both attached to 
the frame as shown. In order to ensure correct alignment, there 
ave at intervals guide idlers for both directions of the belt's travel. 
The drive is at the discharge end, fiom existing shafting, by means 


End Elevation. 


ic. 3.— ELECTRIC SERVICE ELEVATOR FOR SACKS AND CASES CONTAINING MUNITIONS AND RATIONS, 


conveyor frame throughout is of well-seasoned pine. The belt is 
of solid woven cotton, and on the loaded side works in a slightly 
guttered trough, whilst on its return it passes underneath, over 
rollers. The two units of the conveyor are driven at the junction 
of the horizontal and inclined portions. The tightening or adjust- 
ment of the two units is at the rear of the long section, and almost 
at the top of the inclined section. The necessary power is provided 


of pulleys, shafting and spur gear. The capacity is 30 tons per hour. 

An installaticn at an Army Service Corps Depot in the north for 
lifting and lon cring bags of flour, cases of meat, biscuits, &e.. from one 
floor to another is represented in Fig. 3. It corsists of a double 
strand of steel links, working over driving sprockets at the top and 
adjusting sprockcts‘at the bottom, and having suitable forked trays 
at regular intc: vals, fastened to the links and arranged to slide along 
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the prescribed paths by means cf skidder bars frequently attached 
to the chain at and between the trays. The feeding and discharge 
tables are forked similar to the elevatcr trays, the prongs of the 
latter passing through the spaces of the former. The elevator is 
driven from the upper terminal by a 2 n.r. reversible motor and 
worm reduction gear mounted on composite bedplate and direct 
coupled to the elevator head shaft, all being well guarded and cased. 
The capacity is about 500 sacks or cases per hour. 

Fig. 4 gives a good idea of an elevator which has been recently 
erected for handling sodium nitrate st » new munition factory 
somewhere in the north of England. It is fed at the lowe: end from 
two shoots from driers, and discharges the sodium nitrate at the top. 


Fie. 4.-—ELEVATOR FOR $ 
SoDIUM NITRATE IN FINE 
POWDER. CAPACITY 
5 TONS PER HOUR. WEIGHT 
80 LB. PER CUBIC FOOT. 
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Side Elevation. 


into a covered storage hopper, from which it is drawn, weighed and 
t.ansported to the different retort benches. There is no special 
feature, except that the arrangement is entirely covered in, the 
product dealt with being a fine powder. The elevator is of the usual 
type, with single strand chain, having seamless pressed steel 
buckets and skidder bars attached every 18in., which keep their 
respective course by sliding along angle frames inside the casing. 
A 3u.P. motor supplies the driving power. It is ccmplete with 
worm gear, all self-contained on baseplate, fastened to top of bunker 
and connected to the elevator head by sprocket chain drive. 


Discharge 
Plat form. f` 


Fis. 5.—Becrt UONVEYOR FOR DEALING WITH Baas or NITRATE OF SUDA. 


A small conveyor for dealing with sacks of nitrate of soda from 
steeping to washing tanks, at one of H.M. factories in the north, is 
shown in Fig. 5. - It consists of an endless rubber and canvas belt 
working at 50 ft. per minute, and drains all wate: back to the lower 
tanks. It is provided with the usual driving and tension fittings, 
the former at the discharge and the latter at the feeding end. Trough- 
ing idlers, closely pitched, support the loaded side of the belt, and 
flat idlers the return belt ; all the fittings are mounted on 4 channel 
steel frame with trestles of same section bolted to the floor. Driving 
power is supplied by a 3 n.r. motor and worm reduction gear. 


THE ELECTRICIAN, 


End Elevation. 


15 


The Band Gonveyor in Brief, Dealing 
More Particularly with the Band. 


——oe 


Summary.--—A brief description is first given of the essentials of a band 
conveyor, and detailed consideration is then given to the belt. It is 
pointed out that the substance of the helt should be proportioned accord- 
ing to the work for which it is required. From the point of view of 
smooth running and ideal conditions it is best to have the belt made 
endless by the manufacturers before it is delivered. This, however, 
leads to considerable difficulties in erection, and consequently it is usual 
to join up the two ends of the belt subsequently. A brief account is 
given of the process followed in the manufacture of belts, from which it 
may be gathered that if satisfactory results are to be obtained a first- 
class belt answering these conditions is necessarily somewhat costly. 


HE band conveyor may without hesitation be pronounced as that 
machine which is most universally used for handling all com- 
modities of life by mechanical means, whether in bulk, like grain. 

coal and mincrals, or in individual loads such as merchandise in 
packing cases, sacks, bales, crates, &c., as well as carcases of mutton, 
quarters of beef, bunches of bananas, &e.; it is even used for 
passenger trafic In short, the band conveyor can be used for 
handling all materials, excepting only hot and sticky ones. Beyond 
these limitations it lacks but one other attribute from the standpoint: 
of a handling engineer, and that is the ability to deliver its load at 
any point of its length in a convenient and inexpensive manner. 


, With the band conveyor intermediate delivery is only possible by 


means of a somewhat complex and expensive method, that is, by the 
use of a ‘‘ throw-off” carriage, which, when mounted on wheels, 
can be placed in any desired position along the length of the band. 
It is true that the load may be removed from the band at anv 
point, when running slowly, bya plough placed obliquely across 
the band, but this expedient must be looked upon more or 
less as a makeshift. and cannot be recommended for a first- 
class installation of large capacity, on account of the 
deterioration it causes to the band. Efforts have been made 
to blow the grain and other light materials off the band instead 
of using a plough, but with only indifferent results. There is, lastly, 
one other method by the use of which the ** throw-oft”’ carriage 
may in some cases be avoided, and that is the shuttle conveyor. 
This is frequently employed when a long range of silos has to be filled 
by an elevator and band conveyor; in such a case the elevator is 
placed in the centre of the range of silos, and, instead of providing 
two band conveyors, one in either direction, each with a portable 
“ throw-off ” carriage, only one conveyor is provided, and this is 
mounted on rails and driven by an electric motor in either direction. 
The delivery end of this band can be plumbed over any of the 
silos to be filled, and in each case only that portion of the band is in 
use between the elevator and the silo in question. 

To see a smooth running conveyor belt merrily passing by is a 
pleasant sight to the eye of the engineer, but when it meets our eyes 
we probably do not realise that if it is running 8 hours per day for 

300 days per annum, at a speed of 400 ft. per minute 
(not by anymeans the highest) the belt coversa distance 
of 57,000,000 ft. duringthe year, and is under load half 
the time. 
A band conveyor consists of two principal parts- an 

endless band and the machinery which is instrumental 
in causing this endless band to become an endless 

travelling band. and thus a conveyor. 
The purchaser of a conveyor, if not himself an engineer, 
employs one, and the latter will soon spot any slipshod 
execution of the mechanical parts; the band, on the other 
hand, can only be very superficially judged from the outside. 
and the mysteries it conceals in its interior are not evident 
without a test—a sort of post-mortem—on a piece of the 
band,‘ which: few are qualified to make. The safeguard 
always at the purchaser’s command, to ensure his having a 
first-class belt, is to procure it from a manufacturer who 
has a reputation to maintain. 

The mechanical part consists of a pair of terminals, one of 
which is geared to au electric motor, while the other is the 
tension terminal to keep the band taut. Two such driving ter- 
minals, in conjunction with an endless band, wonld constitute a 
band conveyor, but only one of very short length. If the distance 
between the terminals is more than 8 ft. or 10 ft., which is nearly 
always the case, the band must have intermediate supporting idlers, 
which are from 6 ft. to 10 ft. apart for light loads, and from 2 ft. to 
4 ft. apart for heavy individual loads. For bulk goods the band is 
troughed by a series of rollers in each idler support, ranging from three 
to seven, according to the width, and giving the band a trough or 
gutter-like contour, while ordinary cylindrical rollers are used for piece 


16 THE 


gvvds to keep the band flat. That portion which returns without a load 
is always supported on ordinary flat idlers 12 ft. to 20 ft. apart. 
The width of conveying bands is rarely less than 10 in., and may be 
as much as & ft. So far as the mechanical part of the conveyor 
goes, the supporting rollers and terminals should be sufficiently 
wide for the band, which, even with a little lateral sway or “ snaking.” 
should not run beyond its supports. The ordinary practice is to 
make the supports only 2 in. wider than the band, but this is not 
found in actual practice to be sufficient, and 2 in. at each side should 
be allowed for medium-sized bands, and for large ones as much as 
3in. The band conveyor has the following distinct advantages : 
extreme simplicity and reliability. noiseless running, comparative 
immunity from breakdowns, combination of large capacity with 
relatively small self-weight and low driving power, absence of 
attrition (which reduces injury to the material handled to a mini- 
mum), low ratio of cost to capacity, and likewise small cost of working 
and maintenance. 

As the belt conveyor is probably the best known conveying 
machine, and as it has been repeatedly described im literature.* 
it would not be justitiable to waste paper and ink in going over the 
general details again here, but it will not be out of place to enter 
more fully into the essentials of the band proper which have gene- 
rally been neglected, more prominence having been given, in the 
existing literature, to the mechanical parts. It was fortunate for 
the invention cf the band conveyor that, at the time of its origination 
excellent composite belts of cotton and rubber were already manu- 
factured for purposes of power transmission and answered very 
well, particularly for handling grain. Such driving bands were 
manufactured in England as early as 1862, and in the United States 
as early as 1845, they did satisfactory work as regards the handling 
of grain up to abont 1890, when the band conveyor came into more 
general use for the handling of minerals also, and when bands of 
the earlier type were quite inadequate, and—-owing to the hard and 
cutting nature of such materials—extremely short-lived. A service- 
able conveyor band to-day should have the following attributes :— 

(1) Sufficient strength and substance to support its maximum 
load without vielding to it. 

(2) Ability to stand a tensile stress of 40 lb. per inch per ply. 

(3) A finish on the working face which will resist the im- 
pingement of the material fed upon it. 

(4) Ability to run perfectly straight without “ snaking.” 

Attributes (1) and (4) can only be obtained by a co-operation 
of the mechanical parts with the band of the conveyor, for a perfect 
band cannot run straight unless sufficiently supported, and unless 
the idlers are all parallel to each other the band will run to one side. 
All contrivances intended to correct the tendency of the band to so 
doing are makeshifts which are liable to shorten the life of the belt, and 
they should not be necessary for a well-made conveyor. The other 
attributes tabulated must be possessed by the band itself and have 
nothing in common with the rest of the machine. As regards 
attribute (L), the band must, above all, be of sufficient substance 
to carry its proper load, and even a ‘‘ peak ” load, without vielding 
under it; in other words the load must not depress the band out of its 
straight line. It follows from this that the band must have a greater 
number of plies and be made of stouter duck when for heavy loads 
than when it is intended for light ones. In addition, the mechanical 
part must be arranged to support the band more frequently in the 
former than in the latter case. It is. therefore, in the writer's 
Opinion, incorrect to make a band for grain, of a given width, of the 
same number of plies and of the same weight duck as a band of the 
same width for heavier materials, such as ores. Thus if duck cf 
30 oz. to 32 0z. is suitable for heavy minerals, 28 oz. to 30 o7. duck 
should be sufficient for grain ; this is the practice generally followed 
-Jin the United States, while in this country there is a tendency to 
use duck of the same weight in all cases. The duck used for con- 
veyinz bands should be as strong in the warp as it is in the filling, 
in order that the band should not, in time, fail in its transverse 
direction. With regard to attribute (3) the resistance of the band 
depends upon the efficiency of the cushion formed by its 
rubber covering. For grain no such extra thickness is neces- 
sary, but for cutting minerals the cushioning effect prevents the 
sharp corners of the material from cutting into the fabric of the 
band. The resisting power of the rubber can best be explained 


* Papers by Percy Westmacott, before the Institution of Mechanical 
Engineers, August 4, 1869; by T. W. Hugo. before the American Society 
of Mechanical Engineers. in 1885; by Thomas Robins, New York, 
before the American Institute of Mining Engineers, 1896 ; by C. Kemble 
Baldwin, before the American Society of Mechanical Engineers. 1908 : 
by A. Robertson and A. Me Arthur, read before the South African In- 
stitute of Engineers, March, 1916; by James Tinto, before the Man- 
chester Association of Engineers, March 11, 1916; Article by G. F. 
Zimmer A.M.I.C.E. published in the © Indiarubber Journal,” Novem- 
ber L7 and 24, 1917. 
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by its vielding to the impingement of the object instead of resisting 
it. When the load drops on, it slightly compresses the rubber 
covering and then lies passive on the band to be carried. 


A conveying belt being endless, must naturally either be made 
up as endless at the factory where it is manufactured, or it must be 
joined together at the site where it is used. There can be no doubt 
that an endless belt made so in its original construction, is the 
more satisfactory solution, but is comparatively rare, not be- 
cause & first-class manufacturer has any difficulty in making it 
thus, but because it is a rather unwieldy thing for a long conveyor. 
Moreover, the band has then to be almost the first part of the con- 
vevor during its erection at the site, instead of vice rersa, as all the 
fittings have to be threaded in between the two strands of the 
endless band during its erection, which is nct only a great nuirance, 
but the belt is also exposed to injury and though indispensable 
during the erection, it is terribly in the way of the erectors. We 
thus see thot in the vast majoritv of cases it is more judicious to 
join the belt instead of making it endless during its original con- 
struction, A fastening for the ends thus becomes necessary, and 
this must be of a perfectly flexible nature in both directions, that of 
travel, as well as transversely ; the latter is particularly important 
when troughing idlers are used, or else the belt could not assume 
the contour described by the troughing idlers, and again assume a 
flat surface on its return. A good join is obtained by placing a 
number of steel plotes along the junction, under each of which a 
thin sheet of rubber is placed to protect the belt from injury. These 
steel plates are secured to the ends of the belt by wire staples. which 
are clinched on the under surface. Whatever mode of fastening 
may be chosen we must realise that it must form no projection 
which will interfere with the supporting idlers over which it must 
pass, 


A better idea of the subject will be gained by a brief consideration 
of the manufacture of a conveyor band. The cotton duck, as 
received from the weavers, is first thoroughly dried, it is then rolled 
up and taken to the calender, where the “friction” or *‘ dough” 
is fed on to the duck which then passes through heavy calender rolls 
which cause a thorough and equal permeation of the rubber through- 
out. The duck is next cut up into the sizes required and passed 
on to the making-up tables, where it is lined off and carefully folded 
up to the width and length required. It is in this process where the 
greatest attention and accuracy is required, failing which the band 
will not run true. The belt is then thoroughly rolled to eliminate 
air bubbles from between the plies, thus preventing the formation 
of blisters during vulcanising. The application of the outer rubber 
covering and a final rolling completes the belt ready for vulcanisa- 
tion. This process is performed by powerful hydraulic presses 
where the band passes between two steam-heated chests, and is 
vulcanised at a temperature of not less than 280° F., induced by 
steam, and a pressure of 200 lb. to the sq. in. on the working surface. 
Such hydraulic presses are up to 30 ft. long, and up to 8 ft. wide. 
As many as 30 hydraulic rams may be in operation in one such press. 
Such press:s are provided with hydraulic clamping and stretch- 
ing devices, whereby the belt is vulcanised under great tension to 
keep it straight. After vuleanising, the band is freed from *' fins , 
caused by the exudation of the rubber from between the surfaces 
of the moulds, it is then finished. 

This sketchy account of the costly plant necessary for the pro- 
duction of a first-class conveying band will be sufticient to enable 
the reader to realise the reasons for the apy arently high price of a 
well-made article. 

The band conveyor, of which the band itself requires the most 
careful attention. has suffered much from trade competition, owing 
to the many inferior bands which have been foisted on unwary 
buyers. This sort of thing is now, however, done away with, for 
most usersof hand convevors on a large scale realise that to ensure 
successful working it is necessary to have a really good quality 
Land, and that the purchase of a cheap and nasty belt is, in the end, 
the greatest extravagance. To meet the present-day requirements 
it has been proposed that bands should be manufactured to a 
standard specification and that tests should be made, before pur- 
chasing, of the actual band te be bought, not of show specimens 
The main points to be standardised are, the width, if possible the 
lengths required. number of plies of canvas in relation to the width 
of the band, thickness of outer covering, weight and quality of duck 
and rubber. and the adhesion between the plies. A successful 
working basis should be arrived at by collaboration of manufacturers 
and users. For the conveyance of boxes, sacks, &c., solid woven 
or stitched bands without rubber or balata “friction” are fre- 
quently used, being much cheaper and not wearing 80 severely. 
Such bands are sometimes saturated with oil and painted, and if a 
fresh coat of paint or Stockholm tar be occasionally given they W 
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have a comparatively long life, for light duty, though they would 
not be so suitable for bulk materials, for the handling of which it 
yays to have a composite belt of duck and rubber with an extra 
rubber fa:sing. 

Two factors have always to be taken into account when deciding 
on the width of a band for a given capacity, viz., the quantity to be 
hendled in tons or cubic feet per hour, and the size of the material. 
It will be apparent that for the handling of large lumps, with a com- 
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rarztively small ton-hour capacity, a much wider band will be 
neccesary than for the same ton-hour capacity of smaller pieces of 
To rectify these conditions where an extia wide 
belt is necessary, it should be run much slower, in fact et such a 
speed as will just handle the quantity comfortably. The initial cost 
is greater under such conditions, but by running the belt slower, a 
little may be saved on driving power and wear and tear on the band 
which will thus partly compensate for this expense. 


The Wire Rope and Its Uses for Conveying 
Purposes. 


Summary.— After referring to tho histc.ical aspect of the subject, the author deals biiefly with general principles. The respective 
claims cf the single and double ropeway systems are then considered, and finally a reference is made to the single fixed rope 
l system which is occasionally used. 


IBRE and hide ropes, the progenitors of the wire rope, are of 

F the greatest oge. The peoples of Mediterranean entiquity, who 
can boxst of the earliest civilisztion, employed it widely, espe- 

cizlly in Egypt and Assyria, while the Stone Age man, of Southern 
Europe, left the marks of his rope kaulage at the flint quarries 
which he exploited to mine the only raw materials from which he 
produced his primitive weapons, utensils and ornaments, with which 
he sustzined life and adorned his person. 

There was, as might have been expected, a long interval between 
the use of the primitive fibre end the metal rope, and, as is always 
the case in the history of things, we find also here those sporadic 
appeerances so baffling to the investigator, of advanced occurrences 
which, like 2 will-’o-the-wisp appeer and disappear, leaving civilise- 
tion where they found it, being in advance of their Age, es one born 
out of time. An instance of one euch occurrence is the fine specimen 
of bronze rope which exists to-day in the Musio Borbonico, Naples,* 
end which was excevated from the buried city of Pompeii. The 
rope in question is 44 metres long, and has è circumference of about 
cn inch. It is composed of three strands laid spirally together, 
eech strand heving 15 wires, also tw ‘isted together. There is, un- 
fortunately, no record of the exact pcesition in Pompeii where this 
specimen was found, and we have, therefore, no knowledge of the 
purpose to which it was applied by the Romens. 

Wire ropes “re ssid to have been employed in Japan and China 
thoussnds of yeers ago for purposes of crossing rivers and ravines. 
Whether these were stranded or “ laid ”’ ropes, or whether they were 
merely composed of bundles of parcllel wires bound round on the 
outside by fine ‘‘ wire serving,” similar to *‘ Selvagee ” ropes—-we 
do not know, but the latter is more than probable. Ropes of this 
‘type were used in the construction of suspension bridges as late as 
the nineteenth century, as, for instance, the Geneva and Freiburg 
Bridge (1821-2), also the Brooklyn Bridge (1883). 

We know that transport by means of ropes was largely employed 
hy the ancients, although not many traces of such install-tions 
remiin; we have, however, contemporary illustrations, and it must 
also not be forgotten thet rope haulage of any kind, then as now, 


were often but temporary installaticns, erected for special purposes © 


and dismantled when the work for which they were employed was 
eccomplished. Moreover, fibre and raw hide ropes ere not calcu- 
lated to outlast the ravages of time, and by their very nature cre 
bound to disappear. 

The earliest records of wire drawing on commercial lines are in 
connection with the Germen towns of Augsberg and Nurnberg, 
end dete, respectively, back to 1351 and 1360. We have, hcwever, 
every right to claim the credit for the introduction of wire rope as 
used to-day, for this coun'1y, as the first modern wire rope was, it 
is believed, manufactured by J. Wilson, of Derby, in 1832 for the 
Haydock Colliery. 


GENERAL PRINCIPLES. 


The use of appliances in which the rope is employed for the 
mechanical handling of material covers a vast field, and we shall, 
therefore, only be able to deal briefly with the different systems. 
In addition to naval uses, which are very numerous, the rope is 
employed for the conveyance of loads on shore, and for haulage, 
et industrial centres where raw materials and fuel are dealt with, 
in which the load is either supported on rails or suspended from 
ropes. These devices are both intermittent and continuous, on 
horizontal and inclined planes. They are also used for vertical 
haulage in mines and quarries, both under and above ground. it 
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may be said, at the outset, that the prime ccst and working expenses 
of rope haulege, be it on terra firma or overhead, are reletively 
moderate. When contemplating the erection of such installations 
it is, of course, necessary that the manufacturers should go tho- 
roughly into the question of what work they will have to perform, . 
so that the outlay be proportionate to the effect desired. Working 
expenses are moderate, as already stated, even in extensive installa- 
tions, as only a small staff is required, and the power consumption . 
is reletively small. The question of repairs and upkeep must of 
necessity also be considered, but good material and sound work- 
manship, and above all, suitable construction, will reduce sue 


expenses to g minimum. 


Ropewavs have the great advantage of being workeble over . 
ground that would be impracticable for trams or railways except 
at prohibitive cost, when such items 23 embankments, cuttings, 
and tunnels are taken into consideration; they are morcover, to.a 
great extent, uncflected by weather conditions, for whereas a heavy 
fell of snow or a landslip would stop a railway, it seldom interferes 
with the working of a ropeway. In cases where the mean gradient 
is in favour of the load the rope haulage plant, whether elevated, or 
on the ground, may become sclf-acting, i.e., work by gravity, and © 
may even, under certain conditions, develop surplus energy, which 
may be utilised for driving other machinery. ` 

Since the first installetions were constructed great improvements ` 
have been made in the details, particularly in the more complex 
schemes of overheed transportation. . The high trestles, for instance, - 
which were so marked ¢, feature of early ropeways, have, to & great 
extent, dicappeered, and by the selection of gradients in favour of the : 
load the power consumption has become considerably less than was 
formerly the case. Horizontal and inclined rope haulage are often 
combined in cases where an endless rope runs continuously in the 
rame direction round end round and from end to end. Terminal 
drums are employed for the menipulation of the rope, and a number 
of secondary pulleys for supporting it at intermediate points ; 
receptacles for containing the load when running on rail tracks are ` 
coupled to the rope by autometic coupling devices, and are thus- 
hauled to the other end where they are again automatically un- 
coupled, the receptecles hoth full and empty, stand in sidings, 
end by eè slight push by hand, are run down a gentle gradient on to 
the main track, there to be coupled automatically to the endless 
hauling rope. Various ingenious mechanical equipments are’ 
employcd for more or less automatic loading and unloading, which 
cannot be dealt with here, but which enable sidings to be dispensed | 
with, and, incidentally, the lebour in connection with them. The 
speed of such g haulege plant depends upon the state of the track, . 
which, in its turn, depends upon whether the installation is permanent ` 
or temporary. In the former case the speed of haulage is generally 
about five miles per hour, at which speed 1,000 to 1,200 trucks may 
be handled per hour, end in the latter case two miles is the more 
usual speed, with £ proportionate reduction in capacity. Inclines 
of, respectively, 1 in 8 or 1 in 6 can be negotiated. In order to 
prevent shock when the trucks are coupled to the rope they should 
be delivered down an incline at approximately the same speed as 
that of the rope. 

We have so fer been considering cases where the rope is used for 
hauling only, the receptacles running on rail tracks. We shall now 
deal with those in which the rope is used both for the support of 
the receptacle and for hauling purposes as well. 

The inventor of the ropeway principle, as in use to-day, was 
Charles Hodgson, who procured a patent for his invention in July, 
1832. Ropeways may broadly be divided under two heads: in 
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the former case the load to be mòved is carried by an endless running 
rope, while in the second case it is suspended from a stationary rope 
and conveyed along this by a second endless travelling rope, generally 
known as the hauling rope. 


THE Srnace ROPEWAY 


is the oldest as well as the simplest, and it was on this system 
that one of the earliest known ropeways-- & most primitive affair, 
that for the city of Dantzig—was erected in the middle of the 
17th Century. One endless running rope is employed in the modern 
single ropeway which is supported by a number of rollers upon 
trestles or standards. At one of the terminals the rope passes round 
a driving drum of from 6 ft. to 10 ft. in diameter, which imparts 
the motion to the rope at the rate of from 3 to 5 miles per hour ; 
the other terminal is of similar construction, but instead of giving 
motion it merely keeps the rope taut by means of suitable tightening 
gear, generally by the aid of heavy weights. Receptacles fitted with 
simple curved hangers, pivoted in a V-shaped saddle, 80 that the 
centre of gravity is vertically below the rope, are used for the 
conveyance of the load; these saddles, if properly made, hold sufti- 
ciently tight by frictional contact with the rope, and thus travel 
with it. By the side of these saddles, or on the suspended frame 
of the load carrier, are fitted one or two small flanged pulleys, 
known as shunt wheels, which engage with the shunt rails at the 
terminals. These latter are so arranged as to lift the carrier oft 
the rope automatically, which thus become stationary on the eaid 
shunt-rail for purposes of filling or emptying, after which oper: tion 
the skip is pushed by the operator on to the returning strand of the 
rope; the speed of the rope, which averages 4 miles per hour, is 
sufficient to provide the necessary impetus to enable the carrier 
not only to clear itself automatically from the rope but also to 
travel by its own momentum slowly on the shunt-rail. Ropeway 
terminals are mounted upon iron or timber supports at such a 
height as to enable the carriers—as skips or other receptacles in 
which the material is conveyed are termed- to clear all obstacles 
when following the catenary of the rope. 

For routes on which steep gradients end sudden changes of level 
occur, such single ropeways are sometimes modified, so that the 
carriers hang from, and move with, the rope, being rigidly con- 
nected to it. The vertical angle of the line may then be changed 
at each support, as guide or depressing pulleys may be placed 
wherever necessary,and the mode of fixing the carriers is such as 
to form no obstruction to the passage of the rope over these. The 
important difference between this from of ropeway and the standard 
single ropeway is that the carrier does not rest on the rope, but is 
clipped to it by a steel band which is tightened by a suitable 
Arrangement. The carriers, being fixed, must obviously move with 
the rope,and will, owing to the arrangement of the terminals, of 
necessity pass round them. Usually the driving wheel takes the 
form of a special clip-drum, and the terminal wheel, where the 
tightening takes place, is so arranged that the carriers can easily 
pass. When it is desired to unload, the carriers strike a catch 
which cruses the bucket either to capsize or to open at the bottom. 
The more difficult operetion of loading can be effected by a variety 
of means; thus, for instance, a carrier can be loaded while passing 
the driving drum, by means of hoppers or receptacles moving at 
the same speed as the carrier and operated by it, or the rope may 
be running at a speed sufficiently slow, say 2 to 2} miles per hour, 
so that the carriers can be loaded by hand labour while pessing the 
terminal. 


Tue DouBLE Roprway 


is the type most generally used in these days; here, es alrendy 
hinted at, the load is carried on a stationary rope which serves 
much the same purpose as an overhead rail track and drawn by a 
Becond rope or hauler, from one terminal to the other; the return 
ís similar, on a second parallel stationary rope. In cases where 

large capacities are required and where individual loads exceed 
half-a-ton, and where steep inclines have to be negotiated, and also 
for extra long spans, this type of ropeway is particularly suitable. 
The erection of a ropeway on this system is somewhct as fcllows : 
the stationary ropes are parallel to each other and stretched about 
7 ft. apart, supported by trestles fitted with saddles, upon which 
The stationary rope rests. At one of the terminals these stationary 
ropes are anchored while they are kept taut by suitable gear at the 
other; the carriers are fitted with running gear, provided with 
steel grooved wheels which run on the stationary or reil rope. 
Pivoted to this the load carrier is suspended and conveyed at a 
speed of 4 to 6 miles per hour by means of an endless hauling rope, 
controlled at one end by a driving, and at the other by tightening 
gear, the hauling rope is attached to the carrier by a variety of 
automatic clipping or coupling devices which will release themselves 
on arriving at the terminal station where they come in contact 
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with the tripper. Shunt-rails and driving and tightening gears 
of the bi-cableway are similar to those of the single or mono- 
ropeways. At each of the trestles rollers are provided on which 
the hauling rope rests when it sags between the carriers ; these 
rollers are fitted with guide-bars, which, funnel-like, conduct the 
hauling rope if it deflects from the vertical, and guide it on to the 
roller. 
Taer SINGLE Fixen Rope 


A moditication of this system is the single fixed rope, which has 
been found useful in cases where moderate quantities have had to 
be transported in heavy loads or pieces, or where somewhat lengthy 
spans have had to be negotiated. Ft consists of a single fixed rope 
on which one carrier, suspended from it, is drawn to and 
fro by an endless hauling rope. Inclines up to 1 in 1 can be worked, 
spans up to 2,000 yarda employed, and loads up to 5 tons carried. 
Any available power is used for the manipulation of the endless 
hauling rope, and the driving gear can be arranged with a reversing 
motion so that the direction can be changed as required, by the 
attendant. 

Two fixed ropes in conjunction with an endless hauling rope 
may also be used. In this arrangement. one carrier runs in one 
direction and the other upon a parallel rope in the other direction. 

There are, of course, many minor modifications of these types, 
but sufficient has been said to enable the reader to appreciate the 
importance of these devices from an economical point of view. 

Cableways are shorter than rcpeways and have no intermediate 
supports between the terminals. They are used in shipyards ; 
for building bridges, dams, and also for quarry work and the loading 
and unloading of vessels, 

Devices similar to the ¢ableway are also called into use for coaling 
vessels at sea when under way, and when sterming at the rate of 
10 knots per hour, the coal being transferred from a collier to a 
battleship at the rate of 60 to 70 tons per hour. Oil fuel is similarly 
dealt with, when a hore is suspended from the cable. 


Tak ROPE AND IT; C ARACTERISTICS, i 


Wire ropes, which Lave prectica'ly superseded ordinary cheins 
for conveying purposes, have very numerous advantages over the 
latter, far tou meny to mention here ; but, on the other hand, they 
lack two desirable ettributes of the chain, and are, therefore, to that 
extent inferior. While the chains can pass without cny detriment 
over smal! pulleys and terminals, ropes require relatively large 
sheaves; in the second place, chains have no tendency to twist, while 
most ropes heve; but for purposes where the twisting of the rope 
is undesirable ihe lock-coil rope is employed, in which this inclina- 
tion is practically non-existent. We find a great variety of rules 
and regula‘ions a3 to the diameter of shcaves or drums given in 
multiples of the diameter of the rope ; but these ere, unfortunately, 
of but little use, a3 the diameter of the pulley does not depend upon 
the diameter of the rope, but rather upon its flexibility, and in like - 
menner the diameter of the rope furnishes no indication as to its 
strength. Of ell mechine elements, perhe.ps the most misunderstood 
is the long-suffering wire rope. Take ropes of the same diameter, 
they may vary in weight and in la sing quality and utility, according 
to the size, hardness and arrangement of the wires of which they are 
composed, and according to the pitch of the “lay ” in the strand, 
a3 well es in the finished rope. It is, indecd, astonishing how much 
the life of a rope in a ropeway installstion depends upon the pitch 
of the “lay” relative to its diameter. 

The lasting quatities of the rope depend to a very great extent 
upon the construction of the handling device in which it is employed. 
It is easy enough to provide large shcaves for the termina!s of & rope 
henlaze plant or an inste'la‘ion for acriel transportetion ; but when 
we consider the construction of bridge and other cranes (in which 
sometimes quite a numter of pulleys sre required, over which the 
rope has to be led) the space is often very confined, and it thus 
happens that sheaves of smaller diameter than are consistent with 
the experience of the designer are sometimes put in. We do not 
mean to say thet ropes cannot be manufs-tured for such abnormal 
conditions, but they are not favourable, nor are they conducive to & 
long life of the rope. 

Another prolilic source of trouble is the bending of the rope alter- 
nately in opposite directions—i.e., along an S-shaped path; this 
epplies more particulerly in crane construction. In any rope trans- 
portation scheme where ropes keve to be lcd over a number of 
sheaves it is desirable to make such sheaves all of the e2me diameter, 
as then the redius round which they Lave to bend is always the same. 

Constant alteration in the formation of the rope takes place, 
varying according to the rope’s flexibility end to the tension upon it. 
In a well-designed leyout such alteration may be practically neg- 
ligible,’ while under unsuitable conditions it may increase to such an 
extent as to be harmful. The outermost wires more particularly 
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undergo modifications through the constantly changing stresses 


to which they are exposed while'on their ever-continuing journey, 
and while ehanging from the straight to è curved path again 
and again. It must also here be recognised thet there is a tendency 
for the wires to elongate while passing on their outer periphery when 
negotiating a pulley, and to compress upon their innermost surfe7e, 
end, if the rope revolves round its own axis during its trevel, the 
seme wires are alternately exposed to tension end ccmpression while 
negotiating the sheave. A rope composed of soft wire will behave 
differently under these conditions to one of hard wire. For most 
purposes it is better, rs regards the lasting quslity of the rope, to 
err on the soft side. The soft wire will, moreover, be so modified in 
jorm as to change the rope to a more cylindrice] form, somewhat 
resembling a lock-coil rope. Ropes composed of soft wire sre, 
furthermore, more capable of withstanding sudden stresses than 
those of hard wire. 

The thinner the individual -wires of which the rope is composed 
the gres.ter will be its flexibility, and it is obvious that an individual 
wire cannot be injured very much by being simply bent over s 
pulley large enough for the rope, for the diameter of such a pulley 
would be relatively large for a smell individual wire; the injury 
is rather due to the enormous pressure of the rope egainst the sherve 
(which is apt to injure those wires which come in direct contect with 
it), and the pressure of the wires sgsinst each other. The less 
polygonel the contour of the rope the greater the pressure on the 
projecting wires, because they are few in number, and, conversely, 
the negrer the contour of the rope approzches the circle the more 
even will be the outside pressure and the more perfectly will it be 
resisted by the gren‘est number of individuel wires. It is somewhat 
paradoxical thet engineers who cerefully provide large berring 
surfaces in their mechanical devices in order to keep below a maxi- 
mum pressure of, sey, 1,000 lb. per square inch, frequently permit 
rope pressure on the pulley 10 times greeter than this. In cases 
where drums or sheaves of the most suite.ble design have been chosen 
for a given rope of suitable construction for its work there will 
generslly be no fracture of individual wires until they kave been 
gradually worn away eat the circumference of the rope to about helf 
their size, and even less. By a “ well-worn” rope we must under 
stend one which shows. equal wear gll round. 

There is no doubt that e rope suspended et one end will bear a 

larger load for its self-weight than any other hauling device; but 
whenever it is led over a sheave it is subjected to internal stresses 
end heavy pressure between the rope and the sheave, which latter 
depends entirely upon the construction of the rope, and the varieties 
of designs are as numerous as the variations in flexibility. These 
mea‘ters are not subject to any kard-and-fast rule, but cach rope has 
its own resistance aginst bending. In cases where the rope he3 been 
suitably chosen or designed for e, given pull and è given diameter 
of the sheave, the detrimental influence is reduced to a minimum. 
It is, therefore, alweys advisable for the designer of any installation 
in which e, wire rope is used as the hauling element not to choose a 
rope on his own, but to consult e ropemeker on the subject. 
- There is no industry in which ropes are more frequently employed 
for handling purposes than the mining industry, which would, 
indeed, be practically impossible without them. In such employ- 
ment there is, as e rule, no restriction upon space, end therefore no 
excuse for. employing sheaves too small for the job. It must, 
however, be taken into consideraticn thet è rope should not be em- 
ployed for pit gear once it shows definite signs of weer, as it would 
jeopardise the lives of the miners; it might, however, still be used 
for other hauling purposes of lesser importance. If a rope breaks, 
or if some of the wires give, it is well to examine the characteristics 
of the fracture, a3 they give a key to the cause of the breakage, and 
enable one to benefit in experience before procuring a new rope. 
If the fracture is short—+.e., if the ends of the individuel wires ere 
blunt—we mey conclude that they were either subjected to com- 
pression due to negotiating small radii on the sheaves, or to altera- 
tions of the structure, such as by crystallisation or ‘‘ tiring ” of the 
steel. The harder the wire the greater the detriment of compression 
and the less is it able to withstand sudden stresses. If, on the other 
Fand, the fractured ends are pointed or tepered, it is due to elongs.- 
tion beyond the elastic limit. 

If the pressure due to the load is borne by only a few of the wires 
composing the rope, they are naturally subjected to such friction 
es must destroy them if the load is too great for the particular rope. 
Such defects are overcome in the Latch & Batchelor fizttened strand 
ropes, mentioned leter. When a rope negotiates a sheave, oll the 
wires must of necessity be more or less in lateral motion to eech 
other; this is due to the varying radii of motion between the inner 
end the outer wires. If the sheave is large this motion is practically 
negligible; but the smaller the sheave the greater the increase of 
motion. When deciding on the diameter of the sheaves for any 


THE ELECTRICIAN. 


19 


rope haulage plent, the rope pfessure upon them must be taken 
into consideration, together with the fectors concerning the flexi- 


- bility of the rope and the grip necessary to overcome the frictional 


resistance of the line to be driven. It should, however, always be 
remembered that the friction between the rope and its sheave does 
not depend upon the diameter of the latter, but rather upon the area 
surrounded by the rope.. | 

Flattened strand ropes, 2, new development of the wire rope manu- 
fectured by Letch & Patchelor, of Birmingham, are composed, net 
of strands of approximetely circuler form in cross-section, but of 
stronds each of which hes one or more flattened surfaces, so that 
one such surfe7e is exposed on the outside of the rope for its entire. 
length, with the result thet a plurality of wires in esch strand 
must at all times take the wear end the pressure insterd of there - 
being only one external wire in peripheral working in each strand, 
a3 is the cz3e with ropes of ordinary or of ‘‘ Lang’s lay ”’ construction 
whilst new. Owing to the greater number of wires tat are at cll 
times exposed to friction in flattened strand ropes, the rope presents 
è comparatively smooth surface even whilst new, so thet the wear 
due to friction upon any one individual wire is consequently light, 
end any tendency to become brittle is materielly minimised. These 
ropes are more flexible end 2a!so less lisble to be put out of shape by 
crushing action then ordinary ropes. They are msde up with the 
wires in the strands snd the strands in the rope leid in thé sème 
direction (‘‘ Leng’s ley”) or reversely. Owing to their smooth 
surface, fic’tened strand ropes effect è considerable saving in weer 
ond tesr upon the pulleys, sheaves and drum leggings, whilst their 
increczed surface ensures the firm holding of grips or clips—e grett - 
advantoze in ell cases of endless haulege or in systems where such 
grips or clips sre employed. Flettened strand ropes show ct least 
150 per cent. more weering surface then ordinary ropes. ie 

The latest development of this type of rope consists of a lock-coil 
“ope, over which flattened strands are leid ; the result is » non- 
twisting rope, which, though composed of materis! of the seme 
quelity, is 20 per cent. stronger than e Lang's “ley” rope. Its 
adveanteges are that it is non-twisting, is stronger then eny other 
strended rope, end hes the incressed wearing surface which is 
presented by the flattened strand rope. | 7 

In conclusion, there are many additional uses fcr the wire rope, | 
but es they have nothing to do with the conveying of materia] 
they sre here omitted; such ropes are principally used in con- 
nection with navigation, and there is probably no war material 
which has been of greater help to the Navy in overcoming the 
U-boat menace than the wire rope. . 

The literature on the subject of conveying by rope is somewhat . 
extensive, at least so far as magazine articles are concerned. They 
are too many tomention, and it would be difficult to make a repre- 
sentative selection. We therefore refer our readers to the mono- 
graph on the subject, “ Aerie] or Wire Ropeways,” by A. J. Wallis- 
Taylor, and “ The Mechanical Handling and Storing of Material,” 
by G. F. Zimmer, which latter elso deals fully with all the methods. 
touched upon in this essay. 

The construction of the ropes used for handling mechinery is of 
such great variety that we must refer our readers to the well-illus- 
treted end got-up catelogues (giving cross-sections cf such ropes as 
varied as if produced by a ka!eidos-ope) of Messrs. Bullivent & Com.» 
peny, Ltd., London ; George Credock & Compeny, Ltd., of Weke- 
field; Latch & Batchelor, Ltd., of Pirmingrem; snd the Whitecross 
Compeny, Ltd., of Warrington. We would further recommend 
to their notice the elcborete tables concerning the stresses of the 
rope also to be found in these catalogues. 


Advantages of Power Winches for Cable Pulling.—In 
the United States the substitution of power for hand- 
labour proceeds rapidly. The “ Electrical Review end 
Western Electrician ”’ refers to the experience of a firm of 
cable contractors in Boston, which recently adopted a friction 
drum power winch for one of its large trucks employed in 
laying underground cables with highly beneficiel resulta. 
Formerly 13 men were employed in a gang in installing or 
pee out a three-conductor cable with a hend winch. Now 

y using the power winch the same work can be done with 
eight men, the release of the other five operatofs leading to a 
saving of over 15 dollars per day. Moreover, wherees with 
the hand winch an average of 2,000 ft. of cable was pulled 
daily, with the power winch 3,200 ft. per day can now be 
pulled, 3 


4* 


80) THE ELECTRICIAN. i JANUARY 10, 1919. 


Ball and Roller Bearings. Co o i 


N the keenly competitive times we sre now called upon to meet, 
and in order to make good the enorm2us losses of life and material 
following the four darkest years in the history of the civilised 

world, it becomes the duty of all engineers and meanufecturers to re- 


consider the various problems with which we were confronted before - 


comparatively light and the speeds low, the more enterprising 
designers met with many disappointments in the application of ball 
bearings to heavy loads or higher speeds, the effect of which wa; to 
bring ball bearings in more or less disrepute. 

To follow the gradual development from the bicycle, or cup and 


the war. 

Many wonderful ideas have been evolved during these yeers for 
increasing the rapid production and mechanical handling of materials 
80 urgently required to maintain the brave men who composed the 
various branches of our Navel, Military and Air Forces, as well as 
our gallant Allies in their respective spheres of action. 

Any improvement in design or construction that will reduce 


cone, bearing through its various stages to the present type of 

single or double row ball bearing would in itself provide the material 

for a lengthy article. With closer attention to design and care in- 
the selection of materials, ball bearings are not only capable, but. 
zre more extensively used than generally known for heavy loads: 
and high speeds. Failures are occasionally met, both with ball and. 
roller bearings, but in nearly every case these can be traced to one: 
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. BALL BEARING. Row BEARING. 


leakeze in any form is worthy of more then passing zttention. 
Manufe.cturers generally will agree that the straight line of economy 
is to reach the productive mechine with the lerst possible waste. 

Whilst we ell know that every revolving part of mechinery must 
obviously be supported by bearings of some form or other, it is not 
generclly :ppreciated how much useful energy is wasted in frictionr| 
losses. Engineers heve during the pest few yverrs been giving more 
attention to the selection of the bearings to meet the perticular duty 
for which they were required. 

Probsbly the ecrliest example we heve on record of the advantr. e 
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Fia. 3.— HOFFMANN Fi:. 4.—Hyatr ROLIER 
RoLLER BEARING. BEARINGS. 


of rolling over rubbing friction would tske us somewhere beck in 
the year 1600 B.C., when the encient Egyptiens used rollers for 
moving huge blocks of stone. From the roller, the wheel on clheriots 
merks the first stage in the development of chenging rolling friction 
between the ground and the weight to rubhing friction in gn axle. 
With the edvent of the modern bicycle, end the «pplication of 
ball beerings, engineers were not. slow in recognising the vest field 
for improvements in machine construction. While the ball bearing 
was found highly effective fcr cycle work, where the loads were 
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of the following causes :— 
1. Overlcad. 
2. Faulty fitting. 
3. Faulty housing. 


4. Faulty selection of type. ' 

5. Unsuitable lubricont. 

6. Faulty meterial or work- 
manship. 


b It will at once be obvious that no ball or roller bearing will be 
found suitable fcr universal application, Therefore, when selecting 
a bearing, careful consideration must be given to the logd, speed 
end conditions under which the bearing would be required to operate. 
It is necessary to ascertain the maximum redial load coming upon 
the bearing and whether it is effected by axicl load and speed, or 
whether it is constant, intermittent, subject to shock and change 
of temperature due to the nature of the work or surrounding etmos- 
phere, &c. l 

In general design most types of bell becrings are similsr, ine-much 
thet they have en inner rece, bolls with or without e retainer or 
cage, and an outer race; both the inner ring 
ond the outer ring hive a racewsy or groove 
forming the track upon which the Eslis roll. 


_ a 


Fria. 6.—SHow1NG HOW TARUST 19 
TAKEN BY A TIMKEN BEARING. ; 


. F.a. 5.—-TIMKEN R OLLER 
BEARING. 


kè Assuming the material rnd workmenship to be the best of their 
respective kind (it might be mentioned whilst on this subject thet 
too much attention cennot be given to careful analysis and selection 
of materis! to ensure only the most suitable steel being used for the 
manufacture cf reces and balls and strict supervision and control 
of heat treatment, grinding operations, &c.) the load a bearing will 
be sble to cerry safely with ample mergin of safety, will depend 
upon the number end size of balls fitted. 

Fig. 1 illustrates & stenderd type of single row radial bearing. 

Fig. 2 illustrates a standard type of double row redial bearing. 
Both these rre sometimes referred to as rigid bearings, and in com- 
mon with ell bell becrings the loed is supported on point contact. 

It is claimed by certein designers that when grest londs ere to be 
crried the rolling medium in the first illustrations should be sub- 
stituted by rollers, thus providing a linear contact in favour of the 
point conte:t between the inner 21d outer race track. 

In order, however, to ensure line contact it becomes necessery 
to meke provision for holding the rollers in true percllelism with 
ench other. 1t will be spporent thet gny deformetion in the shaft, 
rollers or housings, due either to the elasticity of the materials or 
slight inaccuracies in machining, necessarily destroys the theo- 
retical line contact on exch roller; the roller tends to skew, with & 
consequent introduction of sliding friction instead of pure rolling ; 
sid further, the resultent arces under load form but a small pert 
of the available bearing length. eae 

Fig. 3 illustretes a standerd make of roller bes.rings ; it will be 
observed thet the inner rere bas been channelled to receive the 
rollers, this channel being accurately ground to ensure the correct 
clearance for the roller ends, holding them in true parallelism with 
the axis of the shaft. 
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It will be noted that the rollers in this bearing are short, the 
‘mekers claiming that it has been found impossible to produce 
commercially long sleeves and rollers of sufficient accuracy. It will 
be apperent thet any variation in the diameter would tend tc skew 
the rollers a; already outlined above, resulting in end thrust and 
rapid wear of the rollers. 

Another well-known type of roller tearing is shown in Fig. 4. 

In this case the rollers are short or long, according to the con- 
ditions, the longer rollers being for ordinary commercial conditions 
where bearings of ample dimensions can be used. The construction 
also differs from that previously noted. The rollers consist of flat 
strips of special steel wound helically, heat treated and ground to 
close limits. 

This design allows increased linear contact; the roller being 
flexible conforms to any slight irregulerities on the shaft or outer 
rece track. Another feeture claimed is thet the rollers, being 
hollow and helical, act es oil contsiners and ensure lubrication to 
the entire bearing. 

With this type of bearing the sheft should preferably be hardened, 
where it is intended thet the rollers should be in contact with the 
exile ifthe shorter type of bearing is used, although we believe that 
sleeves or inner races con be supplied, these being pressed on to the 
shaft. The same provision must obviously be mede in the cese of 
the outer race track, the surface of which must also be of suitable 
hardness for the rollers to operete. 

-With both types of roller bearings referred to above, provision 
has to be made to take care of any axial or thrust lowed coming upon 
the bearing. 

Another type of roller bearing well known to the engineering 
fraternity is illustrated in Fig. 5. 
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Fics. 7 AND 8.—SKEFKO BALL BZARINGS. 


It will be noted that in this instance the rollers are tapered end 
run between conical race tracks. By comparison between Fig. 6 
the object of this design will be apparent. 

The bearing with tapered rollers is capable of taking double duty, 
t.e., end thrust ss well as radial load. The rollers in this design 
have two ribs; these are prcvided to maintain the rollers in the 
correct relative position, preventing all tendency to twist or skew 
the roller out of its true alignment on the cone. 

The fellowing simple experiment will illustrate how the slightest 
deviation from the true position destroys the straight-line of contact 
to which reference hes already been mede. By placing a pencil 
vertically alongside a glass tumbler a linear contect is obtained 
where the pencil touches the side of the glass. Assuming, however, 
thet the pencil is twisted, however slightly, out of tke vertical it 
will be found that the pencil touches the gless st one point only. 
It will thus at once be appreciated how importent it is with roller 
becrings to ensure thet linear contact is mzintained. Roller friction 
is superseded by sliding friction with 2 corresponding weer of Loth 
roller and shaft or track, where these gre provided, in cddition to 
which an end thrust is set up which will keve a tendency to shorten 
the life of the bearing. 

4 comperatively recent type of ball Learing is shown in Figs. 7 
and 8. 

Upon cxamination it will be found that the inrer race hes two 
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grooves running parallel to each other. The race track in the outer 
ring is in the form of a hollow sphere, the centre of which is common 
to the centre of the bearing, so that all points en the outer race 
track are equully distant from the centre of rotation. The bearing 
can, therefore, be compsred to z ball and socket joint, i.e., the inner 
race cage and balls can 
be swivelled within the 
outer race. This is en 
excellent feature enab- 
ling the bearing to 
align itself cutometi- 
eslly to suit any de- 
flection or springing 
of the shaft. 

It is claimed by the 
makers of this bering 
that the staggered re- 
lation of the bells in 
two rows permits the 
use of nearly twice es 
many bells, and thet 
the distribution of the 
loz 1 with consequent 
reduction of the losd 
per bell thus obtained 
ensures greatly incress- 
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ed life of the besring. aN 
The next illustration = N 
(Fig. ð) shows enother ZRET * 
typicel mounting of WY | 
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roller bearings fitted to 
the top and bottom 
pintles of a jib crane. 
It will be noted thet 
provision is mede in 
the castings housing 
the rollers to meet any 
want * of clignment ; 
the vertical losd of the 
spindle is teken by 


thrust plates zccommodz ted in the bottom bearing. ©: 

We give hereunder z, brief résumé of competetive tests under actual 
working conditions made with two pit wagons, one mounted on 
first-closs ke-bbit-lined bearings, the other mounted on self-eligning 
double row bell bezrings. The weight of the wagons loaded in both 
cases wes 3,000 kg., and the average speed was 1 metre per second. 

Fig. 10 shows the power required at the moment of starting 
end during the running. The full line represents the consumption 
of the wegon running on ordinary plein bearings, and the dotted 
line the power consumption of the \ezon mounted on self-cligning 
bell bearings, At this test it wes carefully erranged thet both 
wagons were kept continuously running ond st e norme! speed of 
l metre per second. From the diagram it will be seen that wagons 
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Fig. 9.— APPLICATION OF HYATT BEARINGS 
TO PINTLES OF A JIB CRANE. 
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Fic. 10.— POWER DIAGRAM. 
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Plain Bearings= 


fitted with double row sclf-slicning ball bearings require a pull 
of only 30 kg. against the pull of 60 kg. for the wagon fitted on plain 
bearings, both running under identical conditions. 

In other words, with plain bearings the power required to maintain 
the same speed was 100 per cent. greater than with ball bearings. 
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Upon referring to the dir.gram, it will be noted thet in the cese of 
the wagon mounted on plein bearings it requires æ pull of 150 kg. 


SHOWING TYPE OF BEARING USED. 


as against 90 kg. for the wegon mounted on bell bearings, or an 
increese of approximately 67 per cent. when sterting from rest, 
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Fic. 12. — APPLICATION oF BALL 
BEARINGS To A CRANE Hook, 
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The incresse of 60 kg. represented by the difference between 
the pull of 80 kg. required to start from rest znd 30 kg. to maintsin 
2 constant speed of 1 metre per second, represents the extra power 
necessary to overcome the acceler:‘ion of the mass. This velue 
is obviously the seme for both crses, the diagrem, however, shows 
tht with the wagon fitted on plain bearings it requires a pull of 
150 kg., less 60 kg. or 90 kg., showing a difference of 30 kg. The 
cbove figures show thet with the werzon mounted on plein besringr, 
the friction when starting is sbout 50 per cent. higher than when 
running, «nd is indicted upon the dirgram by the dotted line 
where it joins the full line representing the pull required to maintzin 
r constant speed of | metre per second. 

In the cze of the wezon mounted on Fall berrings there is no 
increr.sed friction resistance, showing trt the coefficient of friction 


-on tell becrings is practically the seme when stating from rest as 


when running, end indicated upon the diagram by the continuous 
chain-dotted line g7. -s ; 
lt is enfe to rssume from the foregoing figures thet the loss in 
friction with plein berrings, whether the trucks ere moved by 
“kand power” or mechanically, when expressed in £ s. d., repre- 
sents = considerable amount softer a few months’ working. 
Fig. 11 shows the type of bearing together with method of mount- 
ing used in the test here given. 
A simple mounting is shown in the Inst iuctis'ion (Fig. 12) of r 
boll besring fitted to 2 creme hook, the ser.ting of which incidentally 
forms the housing and is sphericel, ensuring the total weight hifted 
being equally distributed over the whole of the Felle in the berring. 
An ettempt Iles been mede in this article to show how leakage ` 
can be avoided, and it will be obvious to all employers of lebour or 
users of mechinery that no eèving could under present conditions 
be more justified than where it concerns the “ life power ” (human 
or animal) which is fer more expensive than “ mechanical power,” 
snd anything likely to effect a saving, whether it be human or 
mechanical power, is deserving of more then passing attention. 
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B.T.H. Protective Panels for Crane Motors. 


B.T.Fl. Crane Protective Panels are designed primarily for use 
in conjunction with controllers or automatic starting year for 
They cen 


protecting n.otors aginst overlords or short circuits. 
also be used with speed and travel limiting devices. 
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Fic. 1.—B.T.H. CRANE PROTECTIVE PANEL 
FOR DIRECT-CURRENT MOTORS WITH AUX- PANEL 


PANEL. COVERS ON. 


. By the use of these protective pancls fitted with7autometic 
contactors end time limit reliys in place of hand-operated circuit 
breakers and fuses, the time lost in replacing blown fuses is saved 


and the danger of inserting q heavier fuse avoided, and further, 
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Fic. 2.—B.T.H. CRANE ) PROTECTIVE 
FOR Direct-CURRENT MOTORS 
ILIARY EQUIPMENT MOUNTED ON MAIN WITH AUXILIARY EQUIPMENT MOUNTED 
ON MAIN PANEL. Covers REMOVED. 


the re closing of circuit breekers which often requires considereble 
manuel effort is subetituted by merely preseing a button. 

We understand that they are perfectly relinble and eutomstic 
in operation, require no «ttention, and mzy ke mounted enywlLere 


gm e ae em 


—_ => 


-r eg P 
' ` aY 


Fic. 3.. B.T. H. CRANE PROTECTIVE PANEL 

FOR DIRECT-CURRENT MOTORS. COVERS 
REMOVED. 

3; 


on the crane, the control switches 2nd re-set push buttons being 
pleced on 2 small auxiliary panel near the operator. This panel 
is shown in Fig. 4. The illustration shows g panel of very sub- 
stantial construction, all the epperctus being of the ironclad type 
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and the live parts being well protected. In some of the panels it 
is possible to incorporate the cuxiliary panel on the mein penel, 
as shown in our illustrations Figs. 1 and 2. Panels for use with 
seperate control ere illustrated in Figs. 3 and 5. 

Overload end no-voltage devices are provided to protect the 
motors in case of excessive overlond or failure of supply, and all 
current cerrying parts cre gverded so es to afford ample protection 
to the operator. 

Electrics] interlocks cən be srrenged between tlie protective 
penel and the controllers, so thet the motor circuit cannot be 
closed unless all the controllers on the crane cre first brought to 
the “off” position. This arrangement prevents the possibility of 
an excessive current flowing through the motor due to closing the 
line circuit when & controller is in the “ on ” position. 

Fig. 6 shows èn element«ry disgrem of connections for the zbove. 

Time limit devices ere fitted to the overload relays to prevent 
annoyance and delay due to opening the motor circuit when 
momentary overloads occur. 

The equipment consists of two electrically operated contactors 
which form è double-pole circuit bre: ker for direct-current circuits, 
and a triple-pole cont«ctor for «lternating-current circuits. For 
direct-current circuits, one overload relzy for cech motcr is provided 
and a ‘common return” relay for the negative pole is usually 
mounted on the same panel. For alternating current three-phase, 
two relays per motor cre provided. In czses where no protection 
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is required on the negitive pole of direct current panels, 2 panel 
mv be used in which the common return relay is omitted. 

The whole equipment is mounted on £ slate panel which is fitted 
with corner feet suiteble for fixing to a well or other support, « 
protecting cover open top end bottom is fixed around the two 
contactors to protect the operator from eccidental contact with 
live parts, and « seperate dust-proof cover is placed over the over- 
load relays. ° 

An auxiliary control equipment is in some cases mounted on 
the same penel 2s the contectors and releys, and in other cases is 
mounted on a seperste small penel. This equipment consists of :— 


A push button switch for resetting the contactors ; 

Positive «nd negztive control switches gnd fuses for operating 
the control circuits’; 

Positive and negative switches and fuses for controlling the 
pilot end portable lamp ; 

A pilot !2mp and connections for portable lamp. 


Extension panels to enable the stendard panel to control eedi- 
tionel motors cen be supplied, provided the sum of the full lead 
currents of all the motors does not exceed the rating of the stenderd 
renel. These extension panels are fitted with overload relzys 
which operate by opening the contactors in the same manner es 
those on the main panel. 

When the contactors are opened by an overload they can be 
re-closed by pressing the push button provided for this purpose. 
This is effected by means of e. closing end @ retzining circuit, which 
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is clearly shown in Fig. 6. The pressing of the button causes the 
contactor to close instantly, and this automatically establishes a 
retaining circuit, so that the button may be released without 
opening the contactors. 

The contactor switches are operated by shunt coils, so that if 
the line voltage fails the switches will open automatically, and 
they can only be closed again by the operator pressing a button. 

The crane panels can be used in conjunction with limit switches 
operating in the auxiliary control circuit of the contactors, these 
switches being of the self-resetting type «nd operated mechanically. 
A single limit switch only is required for both forwerd and reverse 
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directions of travel, the switch heing spring biesced to a central 
position. 

This switch is so mounted thet skates on the runwey cen opeiste 
it in one directicn if tripped when moving forwerd, ¿nd in the 
opposite direction if tripped during reverse running 

When a limit switch kas been tripped by the crane exceeding 
its permissible travel the main motor circuit is interrupted by 
the opening of the contactors snd can only be closed again when 
ell the controllers ere in the “off” position. It is necessary to 


provide for the reverse! of the motor when the limit switch is open, 
end for this purpose two circuits are avetlable for the current, 
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Fie. 6.— ELEMENTARY DIAGRAM OF CONNECTIONS FOR 
CRANE PROTECTIVE EQUIPMENT., 


Quxiliary Current 
Limit Switch “ 


Closing Coil 


one circuit only being completed at 2 time, depending on the 
direction in which the switch kes been tripped. 

A sub-bese is attached to the controller, provided with three 
auxiliary fingers end 2 segment for working in connection with 
them. The outer fingers zre alternztely disconnected eccording 
to whether the controller is moved in 2 forwerd or kackward 
direction, and es these are connected to corresponding fingers on 
the limit switch, the operation of the switch breaks the control 
circuit end opens the contector. The controller must then be 
brought to the ‘‘off” position before the control circuit can be 
re-established by means of the re-set, button, and the controller 
can then be opereted only in the reverse direction, — „ 
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Bennis Ash Handling Plant. 


N modern industry the question of the removel of the ashes pro- 
duced in boilcr houses is of considerable importance, end particu- 
_ larly et the present time it presents a problem of increasing 
seriousness. On the onc hand, the trend of progress is in the direction 
of employing larger and more numerous boiler units per installetion, 
witha consequent increase in the amount of ash and clinker produced. 
This. of itself has been sufficient to crezte z demand for machinery 
cepeble of dealing economically end automatically with lerge quanti 
ties of these materials; but, further, the position has been rendered 
ecute end urgent during the last veer or two through the absence of the 
necessary labour, not only èt a remuners tion 


commensurate with the work to be done, but i 
at any figure et ell. ° | 
For large plants, @ttention may be drawn 


to the pneumatic suction system. Con- 


> n r =- 
sidering its cdvanteges, the number of such 
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instalctions in this country is not numerous. American practice 
shows up better in this respect. In the latter country, industries 
tend to greater concentration, and thus on a very much larger scvle. 
Home industries, on the other hend, chiefly consist of numerous 
small works, hardly compareble with the vastness of Americzn 
organisations, end to these the rether high first cost has hitherto been 
prohibitive. It is noteworthy, however, that pneumatic ash plant 
is now being employed wherever the size of the works and the 
quantity of ash to be removed justify the initia! outley. 


PNEUMATIC ASH PLANT. 


The generz! lines of such plant cre well known, but reference mz.y 
profitably be made to certain details. 

It is one of the curious properties of suction plant that wear only 
takes place to any degree at the points where the pipes are subject 
to a change of direction—viz., at the actual bend. The long straight 
pipe lines do not suffer to anything like the seme extent. The 
reason for this 2ppears to be thet the «shes are carried by the wir in 
the centre of the pipe where the cir is travelling zt its highest velocity, 
znd therefore they do not touch the pipes. At the bends, however, 
where deflection of ait takes place, the eshes are constantly striking 
cgcinst the pipes, with the inevitable result. Provision is made 
for this in the Bennis plent by placing special patent bends wherever 
the ash pipes gre subject to change of direction. The wearing parts 
of these points are of exceedingly hard chilled iron, and are easily 
renewable, as will be gathered from Fig. 1. 

For much the srme reason, there is a possibility thet picces of 
esh or clinker may be driven out of the air current and become 
lodged in the pipes at the bends. To provide against this con- 
tingency, a hand-hole with airtight door is placed at each end of 
every bend, to enable any such obstruction to be easily and quickly 
removed. 

The esh tenks are built of mild steel plates lined with brickwork, 
engle iron rings being provided inside the tanks to support the 
lining. The top of eəch tank is coned to meet the end of the ash 
pipe line, whilst the bottom is hoppered to allow the ashes to be 
freely discharged by gravity. 

The tanks are cerried on steel structures suitably braced. Plet- 
forms, reached by steel leddcrs, «re provided at different stzges, for 
convenience in operating the discharge valves, water sprays, &c. 
The latter gre arrenged inside the upper-coned portion of each tank 
and z pipe is taken from the lower portion into a sump to get rid of 
any excess water which may heve accumulated. This pipe is water- 
sealed in the sump. 

A larger pipe than thet used for the ashes is connected to the 
upper portion of each tank, and through it the foul air passes to a 
water-scaled cleaner or scrubber. This apparatus consists of a 
water-sealed vessel filled with rows of water-spreyed kafilers, which 


catch gny dust or fine particles of ash which might otherwise be 
carried into the exhauster. 

The large water seal at the bottom of the cleaner acts as a safety 
valve in case of undue pressure or vicuum in the epparatus. 

The method of discharging the ashes from the tank is as follows : 
A balanced discharge valve is provided at the outlet from each tank, 
which ellows of any required quantity of ashes being immediately 
delivered into the railway or other trucks drawn undernesc.th for the 
purpose, or, as in some other installations, dropped through a shoot 
into barges in a canal. The rotation of a hand wheel conveniently 
placed for operating first loosens ond then releases c catch, allowing 
the sec ling door or valve to drop, which it does gently, being talanced. 
The rotary cut off, which actually closes the bottom of the ash tank, 
is then opened, and 2s much ash deposited as required into the truck, 
when it is ezcin closed. A touch of the finger brings back the sealing 
valve into its place, the catch automatically swings back into position, 
and, reversing the hand wheel above referred to, tightens the whole 
mechanism up egain, rendering it completely air tight. ` 

The pipe line for removing the flue dust from the flues, economisers 
ənd chimneys is entirely separate from the zsh pipes; but the two 
pipe lines are, 2s e rule, joined together et the foot of the 
ash pipe lesding up to the «sh tenks. The flue dust pipes 
cre leid in the clecning-out pit, clongside the economieers, 
end cre fitted with various connections in the length of the main 
flues andj at the entrance to the chimney. The remaining por- 
tions off the pipes sre generclly carried in trenches below tke 
ground level. 

The flue dust is removed from the flues end economiser chambers 
through short flexible pipes, which are removeable, and can be fixed 
to whichever branch it is desired to use. The flues and economiser 
chambers gre provided with cover plates for closing down when the 
dust is not being removed. The suction end of each pipe is provided 
with a nozzle of special design. 

The motor-driven èr exheuster is of the rotery blower type, 
varying in capacity according to the smount of ashes to be dealt 
with. The suction required in the “ Bennis” plant is not much 
more than half that usually uscd in grein eleveting plants, with ù 
commensurate reduction in the motive power required end in the 
cost of operating. Several very large plants of this type have been 
installed recently in factorics for the manufacture of high explosives. 


STEAM SUCTION CONVEYORS. 


The need for ¢ simple ash suction conveyor adapted to the require- 
ments of emall boiler houses, ¿nd to instal'ations where the capital 


Fic. 2.—BENNIS STEAM JET CONVEYOR DELIVERING ASHES INTO 
HEAP IN YARD. 


cost of a pneumatic suction plant was not warranted, led to the intro- 
duction by Messrs. Bennis & Company, Ltd., of a simple form of 
steam suction conveyor. This form is extremely adaptable to 
confined spaces, 23 a 6 in. or 8 in. pipe line cen obviously be placed 
where the space for an ash elevator is not available, whilst awkward 
curves and bends can be negotiated with ease. Moreover, it is not 
necessary to provide 2 large esh hopper or receptacle to take the 
ashes, 2s the ashes mzy be discharged if desired into 2 piece of waste 
land or field adjoining the factory, or direct into ù railway wegon OF 
cart. There gre no moving parts, so tat wear and tear are reduced 
to a minimum. The general arrangement is seen in Fig. 2. | 

For teking the ashes ond clinker away, © pipe line is laid in the 
boiler house, generally under the floor plates, and ash intakes are 
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provided in the floor in front of the boilers, The pipe lines most in 
demend are the 6 in. or 8 in. sizes ; the latter is generally regarded as 
the most convenient, as it willteke the larger lumps of clinker. The 
holes into the pipe ere provided with hand valves, through which 
the ash is raked into the pipe. The economisers and flues ere cleaned 
by similar means, branch lines of smaller size, usually 4 in. d’ameter, 
being used for this purpose. 

The ashes can be elevated to a considerable height, and can elso 
be carried comypearatively long distances, say 200 {t. or 300 ft. from 
the boiler house. 

The steam nozzle is £ seperate fitting, belted to the side of the coe, 
and may thus be inspected or renewed at eny time without dis- 
turbing the bend. 


Fic. 3.— Asi 


In suction conveyors it is found by experience that it is not de- 
sirable to have gently curved long bends. Their only plea for exis- 
tence is a more pleasing appearance ; their disadvantage lies in the 
fact thet 2s the material carried through the pipes always tries to 
travel in a direct line, the esh or clinker strikes the pipe at the bend, 
rebounds like a billiard ball, end strikes the pipe at another portion 
of the bend, this process being continued until the* bend is passed. 
This causes scoring elong the whole of the curve, and produces 
considerable wear and tear, wherees the sharp angled bend is so 
errenged thet the wearing part is very much thicker et this point, 
end the steam nozzle, being placed et the bend, helps to keep the 
ash and clinker from hitting the inside of the liners. These bends 


may be 90 deg., 135 deg., or any other angle to suit the particular 


circumstance. 
ASH ELEVATORS AND AsH HOISTS. 

The removal of gshes on the bucket elevating and storage system 
is deservedly populer, especially in small plants, on account of its 
simplic.ty and durability. ; 

Another method of «sh removal, which finds favour in certain 
circumstances, is that shown in the accompanying illustration 
(Fig. 3), where the ashes are raised by an incline from the esh gallery 
benesth the boilers end delivered into æ storage tank having « 
capacity of sbout 10 tons or more if desired. A valve fixed to the 
outlet from the tenk and operated by a chain from the ground level 
enables the eshes to be discharged as required into a reilwey truck 
beneath. 

In this case the incline is placed at the end of the boiler house, and 
as the ashes gre withdrawn from the boilers they are trimmed into 
trucks, which run on rails on the flocr of the ash gallery. Each 
truck has a cepacity of from 6ewt. to 10 cwt. The trucks are 
pushed along to the end of the gallery, and tipped direct into another 
wagon, which is taken up the incline and automatically tipped into 
the bunker 
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T'he driving gear gives a winding speed of about 100 ft. per minute. 
A cut-off switch is placed on the structure at the top of the track, 
and when the truck reaches a certain point the current to the motor 
is automatically cut off to prevent over-winding. <A similar device 
is fixed at the bottom of the track. The plant illustrated is in suc- 
cessful operation in a large Durham power station. 

Another arrangement kas been used for removing the eshes ès 
they are withdrawn from the ash boxes beneath the furnaces of 
locomotives. The ashes sre raked from the ash box into a small 
hopper beneath the track, and flow direct into 2 speciclly-shaped 
truck. This truck is hauled up en inclined track so arranged the 
when the truck reaches a certain height the truck wheels engage 
with & tipping reil, which sutomatically tilts the truck, end the 
ashes cre discharged into a ra‘lwey truck standing on the rails 
beneath. 

The hauling gear, which is conteined in e chamber at the top of the 
structure, consists of flexible steel wire rope with heavy cast-iren 
winding barrel operated by an electric motor. When the truck 
recches s certain height the current to the motor is 2utomatically 
cut off end on electric brake &pplied to prevent overwinding. The 
operation is controlled by the attendant stending on the ground 
level. Immediately the motor is started the truck begins to trzvel 
up the incline and e2utomatically tips itself; the motor is then 
reversed, and the truck returns to the bottom of the track, 


Control on Tramways. 


Traffic 


Tramway undertaking officials are realising that the use of tele- 
phone control for their traffic is not only a practical but a profitable 
method of controlling the movement of their cars, and that the 
employment of inspectors to carry out the inefficient and expensive 
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method of starting end checking the movement of tiemcers, as is 
the general practice of to-day, will Fave to be discerded. The 
telephone has proved itself indispensable at sca on the ocean liner 
and in war vessels, it is so in the mines, armies use it in the field to 
keep their crganisetions compact, railways use it to control trains 
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The cost of a telephone installation is only nominal when compared 
with its greet advantages. With regerd to the number of teley hones 
per mile of reed, this is a question which must be treated es en 
individusl proposition for cach undertaking. 

No time-table can be handled as en inflexible guide, Leceuse contin 
gencies gre constantly arising that coll for importent chenges in tLe 
service. Responsibilities fur such cl.anges, for the soke of efficiency, 
should be centred in one man, 2nd this cen only be accomplist ed by 
means of telephone traffic control. 

There cannot effectively be more tł zn one policy in | endling the 
transportction of yessengers. The responeibility for deciding 
“ whet is sdequate service ° shoula thus be lodged in an experienced 
controller, n man likely to be without prejudice in operating verie- 
tions from time-tables when necessity rises. 

Reduction of car-miles affects directly the biggest item of expense 
—remely, weges. The chief reason that telephone tizftic control 
reduces car-milecye is that it permils the adjustment of the service 
to the minute. It allows an increzse in the proportion of stort- 
distence cars in prompt response to traffic requirements. 1t mokes 
possible a single policy in hondling tiefie. 


Fiu. 2.— A CONDUCTOR TAKING ORDERS. 


The uniform sj acing of cors efter r, hold up is difficult et the hest 
of times, even with z stiong inspection force on the road. Usvelly 
the re-specing of delayed Cars must crowd some of them beck to the 
point where they interfere with cars thet come efter the hold-up. It 
is n well-known fact tlet such a condition displeases the riding 
public, snd gives them © poor opinion of the management of the 
tremy ay system. 

With telephone control in operation, the controller con hold Leck è 
sufficient number of the later scheduled cers to give a uniform heed- 
wey over any desired part of the route. 

Telephone traftic control does more than avoid heavy losses in 
pletform time when the roed is blocked. It mekes it possible to 
msintain and even to better the service on the free portions of the 
route. Furthermore, some of the cars on the other side of the 
obstruction can be turned over to the other track expeditiously, and 
the public will eppreciate the fact that the bes: possible is being done 
while the line continues to ezrm money in spite of the gap in the 
route. 

Every tremwey sets up severel different schedules to take care of 
business deys, Sundays end holidays. Necessarily deviations from 
such schedules from various causes are difficult to meke if each in- 
spector is a Jaw unto himself. With telephone control such deviz- 
tions are far easier to handle, for the controller knows exactly how 
traffic is moving over the entire system. 

The velue of telephone control is not confined to the traffic of 
paseenger care, Through it orders cen be issued to the breakdown 
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gangs through the medium of the superintendent. Still more im- 
portant is the fect that when e line gang goes out on emergency work 
it is unnnecesrery for the men to return to heedquerters to learn of 
other troubles, perhaps, only £ short distance from the place just left. 
The prectice of making preliminary reports by teleplione also mean 
clearer cecounts of the line troubles, and permits close watch on the 
movements of the rep ¿ir gengs. 

The motormen, of course, are expected to lave accurzte watches. 
Nevertheless, watches will lese or gain to œ degree tl at makes them 
ennoying if not dzngerous. A minute lost here, end & minute geined 
there, will soon upset the most cerefully preyarcd schedule. The 
right watch, te-ked by # vetch inspection system, is ù big factor 
in the attrinment of accurete, uniform time. 

But the last word remains unsaid unless 2 stendord time cen be 
given to the car-men. Thet check egainst the cer-men’s wotch 8 
founded in the controller's answer beck with its reguler stetement of 
the time. Then there is precticelly only one time on the rocd, end 
thet is the time of the controller. 

Telephone control does more than eccelerrte help in occidc nts. 
I. elso hurries e responsible employee to the scene. Opportunity 
still remains to interview eye-witnesses, end to make certain that 
the names snd addresses secured by the cer officicls cre legible. 
Prompt action meens secure statement of fects that might possibly 
be overlooked by flustercd and less educeted tromear servents. 

Anangements con be made to cdapt © telephone control system 
to operste over existing lines, and depending on the lines żvailr.ble. 
Either one of two systems suggest themselves. The first, Pssuming 
thot a single pair of lceds runs round the entire system, would consist 
of selective epparatus located èt exch telephone point controlled 
from the controller's office by mesns ef keys enebling him to cell 
any one point without disturbing the others. or, if necessary, calling 
ll telephones for a generzl instruction. The second rssumes thet 
the lines sveilable for telephones redivte from a central point zt 
which the controller would be pleced and e smell megneto switch- 
bozrd located for his use connected to all neceserry points. Each 
telephone station would then be equipped with a magneto telephone 
operating under the well-known magneto condition. 


Complimentary Dinner to Mr. 


Wordingham. 


At the Cannon Street Hotel, London, on the 2nd inst. the Admiralty 
Electrical Engineering Staff gave a complimentary dinner and made a 
presentation to Mr. C. H. Werdingham, C.B. E., M.Inst.C. E. (Presicent 
of the LE.E.), on relinquishing the office of Director of Electrical En- 
yincering, Admiralty. Originally it was intended to mark the resumption 
of the annual festival evening so popular in pre-war days, and at the 
expressed cesire of the staff Mr. Wordingham presided, the proceedings 

sing also graced by the presence of Mre. Wordingham. The company 
numbered over 200, including Mr. A. D. Constable (Assistant Director 
of Electrical Engineering, now acting in charge of the Department), 
Mrs. Constable, Mr. KE. 'l'. Williams, Mr. W. McClelland, Mr. L. J. Stecle, 
Mr. Z. Kingdon, &e. 

The presentation was made by Mr. A. D. Constable, and the gift 
took the form of a gold watch bearing the monogram of the retirmg 
Director and a suitable inscription. Im proposing the health of 
Mr. Wordingh:m, Mr. Constable reviewed the progress of the De- 
partment during the past 15} years. He said Mr. Wordingham had 
completely revolutionised the electrical equipment of the Navy, which 
was unequalled in any Navy in the world; that had helped the Navy 
to carry through the recent supreme test without any serious break- 
down. When he first joined the Admiralty service he had only two 
assistants (both of whom were present that evening), and now the stafi 
numbered something like 200 of all ranks. After paying a high tribute 
to his cnergy, his straightforwardness of character, honesty of purpore 
and genuine sympathy with the stafi, he said he was returning, after 
154 years, to the more lucrative work of a consulting engineer. He had 
left his successor at the Admiralty with the comparatively simplo task 
of following his lead. ‘he whole of tho stati regretted exceedingly his 
departure, and they thanked him for his unfailing courtesy and con- 
sideration, and they wished him long life. happiness and succe ss. 

Mr. WorpINGHAM began a characteristically happy speech by re- 
marking that he was in a very peculiar position that evening, because 
ho was presiding at a dinner at which he was the guest. In acknow- 
ledging the gift Mr. Wordingham said he should always treasure and 
cherish it with atfection as well as gratitude. Not less would he value 
the illuminated album containing the autographs of the subscribors 
and the framed photograph of the whole of the staff. When he was 
invited by the Admiralty to take charge of the Electrical Depart ment 
then being formed, there had just been presented by a committee on 
the electrical working of plant and gear in H.M. Ships a report which 
was intended to be the basis of tho work of the new Department. Well, 
he found that report exccedingly useful: when it happened to tally 
with what he wanted to do he referred to the report, and whenever he 
did not want to do what the report said he left it severely alone. Among 
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other things the report recommended the use of 220 volts instead of 
100 volts, which was the highest then in use in the Navy and that was 
one of the first jobs to be tacklod—making everything suitable for the 
higher pressure. Jn the early days in order that the official trials of a 
ship might be passed it was necossary to eviscerate the electrical gear 
re put it into an oven. If a test was made, say, within 12 hours, the 
tests were passed: if they waited too long they had to do it all over 
again. When he entered the Service one of the chief materials in use 
was ‘‘ Ambroin.’’ Now, he had made the acquaintance of that German 
material before and he knew it to be the very worst of its kind in 
existence. ‘‘ My feelings towards the Germans then,” he continued, 
‘“ were the same as now, and I was quite determined that ‘ Ambroin’ 
was going, and it went very quickly.” Contractors were complaining 
bitterly of the high prices which they had to pay the Germans for that 
insulating material for use on H.M.,Ships. He introduced standard 
sizes of cable and standard stranding numbers, but he was told that 
his new cables would be so stitt that it would be impossible to put them 
into the ships. He did not agree: those cables were made and he did 
not think anybody ever found out the difierence. As the work grew it 
soon became evident that they had too many cables and that if they 
wanted to go along on the old system they would have to enlarge the 
ships in order to get the cables through the bulkheads. That led on 
to the ring main system, about which there had been a good deal of 
controversy, but which still survived. When the ring main system 
came in he ventured to introduce armoured paper insulated cables. 
Again he was told that he knew nothing about ships and that it was 
quite impossible to get these underground mains into use—but they 
went there all the same, and from the time tho first ring main paper 
insulated cables were put in to this day so far as hc knew there had never 
been a fault on them. He had always beon a strong advocate oi 
simplicity, and the use of the two-wire continuous-vurrent system for 
H.M. ships. After referring to the working of the Admiralty depart- 
ments, he said he had nothing but admiration for the way in which the 
huge Admiralty machine worked, and for the marvellous organisation 
which knit the several departments. He doubted whether it would be 
possible to save very much of the so-callod red-tape, and he really 
thought that the Admiralty was probably the best of all the Government 
Departments and tho most businesslike. Its Contract Department was 
a model for every Government Department to copy. It was interesting 
to reflect that Sir Frederick Black went from the Admiralty to the 
Ministry of Munitions, and when the work was practically done he came 
back to the Admiralty. After referring to the loyalty and devotion of 
the Admiralty and Dockyard Electrical staffs, and the unprecedented 
growth of his department staft, he recognised that with the dawn of 
Peace they must Jook forward to a tremendous reduction in numbers. 
The amount of warship production in the future would depenc upon the 
acceptance of the condition by other nations that Britannia rules the 
waves, for he could not conceive that we would ever tolorate any real 
challenge to our supremacy at sea. Everyone was agreed that for 
economy and efficiency the day of the small station was over and the 
work must be concentrated on large stations. That was exactly 
analogous to the electrical work of the Navy. The only way in which 
maximum efficiency could be obtained was by concentrating all electric 
work on the Electrical Department. Concluding, Mr. Wordingham 
proposed the toast of ‘Ihe Admiralty Stati,’ coupled with the name 
of Mr. E. T. Williams (Assistant Director), who responded in a few well 
chosen sentences. 


Correspondence. 
— 


DEMOBILISATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: You were good enough to publish a letter of mine 
on the above subject in your issue of Nov. 29, 1918, in which 
I seid that my Committee had taken the matter up with the 
Authorities so as to ensure that the electric supply industry 
was placed amongst “ Key Industrics,”’ so as to be entitled to 
priority in regard to the return of their men in the Army. 
I have had further correspondence with the Demobilisation 
Authorities, and undertakings will be pleased to know that 
Public Utility Companies (Group No. 35) have now been 
Placed as one of the industrial groups open for making up 
drafts for demobilisation, subject to certain provisions which 
have been notified in the daily Press.—I am, &c. 

The Provincial Electric Supply T. W. Core, 

Committee of the United Kingdom. Secretary. 
London, Jan. 8. 


Books Received. 
‘(Copies of th 
coe a aia vi a ni Seat can be had from Tre Evectrician Offices, on 
“Juvenile Employment During the War—and After.” (London: 
Ministry of Reconstruction.) Pp. 114. , 6d; od 
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Artificial Lighting in a Cafe. 


The accompanying illustration shows an interesting example of 
illumination employing a concealed source of light and is an excellent 
re production of daylight window lighting effect in the Café Cairo, Dublin. 
The room shown is underground with entire absence of daylight. 
For the lighting 100 watt half-watt Mazda lamps are used, fitted in 
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DayYcient Lighting Errecr 1 Care (Caro, DUBLIN. 


B.T.-H. “ X-Ray” reflectors p'aced outside the windows. The light is 
thrown upon waite millboard from which it is reflected throvgh the 
arctic glass of the dummy wincows producing the eficct of morning 
sunshine, which is very pleasing. ‘I'he hanging lanterns shown are Jor 
use at night in the event of dances. The installation was designed Ly 
thə Illuminating Engineering Department of the British Thomson- 
Houston Company. 


Electrical Equipment of a Brewery. 


In 1899 Ansells Brewery, Ltd., one of the oldest estsblishments 
of its kind in Birmingkem, first experimented with electric drive 
for their plent, installing è small lighting plent. Since that este 
they teve extended their plent, until to-day there is very little pleat 
thet is not clectricelly driven. Electrification{of a brewery cals for 
plent of no very great size. Most of the units Fave outputs voryving 


Fic. 1.—Two 5 H.P. Motors Driving Matt BLOWER. 


from 5 H.P. to 15 p.P.. end rarely is e mechine of any larger capacity 
wanted. Messrs. Ansells leid down their plent on the continuous- 
current systcm. The motors employed throughout the works sre 
standard mechines, snd, with one or two minor exceptions, are of the 
Generel Electric Compeny’s menufacture. Quite a lerge proportion 
of the loed in the works takes the form of pymping, end centrifugel 
pumps are inveriably edopted. In the pure gir plent room in the 
brewery there are a number of “ Witton ” motors, averaging about 
5.H,P, gpiece, circulating the air through the fermenting rooms, 
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Electric motors are to be found driving pulp cleaning machines 
(the pulp being used as a filtering medium in the production of 
chilled and filtered beers), driving the ycest drying machines, 
operating the grains dryers where the grains are yessed through 
heated furneces, circulating the weter in the brewery weter tanks, 
end driving the malt blowers, «3 seen in Fig. 1. The bottling 
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Fic. 2.—Ececrric Moror Drivin: Dust EXTRACTORS AND CHAFF 
CUTTER IN STABLES. 


stores is one of the most difficult pleces in the brewery to secure 
è ettisfactory drive by individual mechines. This is, however, 
desirable in some instances, end the motors must thenfbe of the 
water-tight pattern, as the emount of liquid thrown about the place 
is considerable. In Messrs. Ansells Brewery the bottling mechines 
are group-driven, the 6 H.P. ‘‘ Witton ” motors being mounted on 
the ceiling. The hoisting of the raw material sbout the works is 
carried out by electric hoists driven by motors of various sizes, 
whilst in the stable equipment, es shown in Fig. 2, dust extractors 
end cheff cutters for the horses’ food are likewise operzted electri- 
cally. The instzllation aggregates some 520 H.P., there being 120 
“ Witton ” motors in different perts of the brewery. 


Phoenix Dynamo Manufacturing 
Gompany. 


On Friday, Dec. 20, the employees and ex-emplovees of the Phanix 
Dynamo Manufacturing Company, Ltd., of Thornbury and Dick-lane 
Works, Bradford, were entertained ty the firm to a social evening and 
re-union. Between 4,000 and 5,000 persons were present, With the 
close of the fighting the firm secured permission from the Ministry of 
Munitions to dismantle the shell-making and some of the aircraft plant 
in certain of the big buildings, to make room for the installation of new 
equipment to deal with the work which will be forthcoming to the 
concern as a branch of the new English Flectric Company, Ltd. The 
opportunity thus presented itself of holcing a victory celebration, which 
would have been difficult of realisation otherwise, because of the im- 
possibility of finding a hall anywhere in the district big enough to accom- 
modatc so many people. The spacious buildings, as well as the entrances 
and the approaches through the yards, were lavishly decorated with 
flags, bunting, plants and electric fairy lights. The wooden floor of the 
A.V. metal shop had been scraped and polished for dancing, and a gaily 
illuminated bandstand erected. A similar stand and decorations had 
been erected in the 9-2 in. shell shop, which became a hall of assembly 
and the venue of games and music. In the A.V. erection shop seating 
had been provided for many hundreds, to witness a concert and cine- 
matograph entertainment, the films including, besices comedies, pictures 
of the Phoenix works and productions which have been taken at various 
periods for purposes of war-work propaganda in this country and abroad. 
In the music hall the military band of the Bradford City Police were in 
attendance, whilst in the ballroom the special dancing band of Mr. W. 
Brown, of Morecambe Tower and Casino, did duty, Mr. Brown himself, 
a noted North of England expert, being the master of ceremcnies. 
Prior to the commencement of the dancing, the great gathering was 
photographed from various aspects, and was marshalled into column 
and marched past a cinematograph operator, taking over half-an-houvr 
in the process. Refreshments were provided without charge in the 
handsome women’s canteen, which was opened by Queen Mary in May 
last, and which accommodates about 900 people. Prizes were piven 
during the evening for the hest fancy dress. Mr. P. J. Pybus, C.B.E., 
the managing director, took a vigorous part in the evening's jollifica- 
tions, and in an address of welcome paid due credit to the stafi, who had 
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organised the gathering within a few days. Mr. Pybus spoke too, of the 
splendid spirit which has been shown by the thousands of workers who 
have been with the firm during the war and the great tradition which 
those who now have to leave to return to their peace-time occupations 
will leave behind them. He related some amusing stories of the opera- 
tions of the past 4} vears, particularly in regard to the rapid growth 
of some of the buildings to meet urgent war necds. Mr. Pybus also 
reviewed, briefly, some of the work done and the firm's products, making 
special mention of the big shells to which they had turned attention 
wien other firms got used to smaller shell making, and of the aircraft 
turned out at Pheenix works. In this connection he made special refc - 
rence to the flying boats of the firm's own design, which have achieved 
such success during the war, . 


Rationing Committee Disbanded. 


The following notice was issued on Tuesday through the Press Buran: 

With the gcneral release from (Government control of raw materials 
used in industry, the neves.ity for rat‘oning disappears, and the Civil 
Industries Committec, through whom that rationing has been exercired, 
is now to be disbanded. The Committee was appointed by Dr. Addison, 
then Minister of Munitions, in February, 1917, under the name of tke 
Priority’ Advisory Committee. Its duties wire to investigate the claims 
of industries threatened with hardship or extinction owing to the shortage 
of raw materials. and to make arrangements whereby they mignt at least 
be ke pt alive, even if not maintained at their former level. The Committec 
comprised somo departmental officials, but was composed mainly of 
business men of such standing as to give to the traders of the country a 
feeling of confidence that their interests would be safeguarded. The 
chairman was Mr. John Wormald, of Mather & Platt, Ltd., engineers, 
Manchester, and his fellow members were : Mr. G. E. Alexander (chairmsn 
United Glass Bottle Manufacturers’ Association; Mr. Kenneth M. 
Chance (British Cyanides, Ltd. ; Sir Archibald Te :ny, Bart. (Wm. Denny 
& Bros., Ltd.); Mr. Alexander Walker (John Walker & Sons, Ltd.); 
Mr. Murray Walker (Walkor Bros., Ltd.); Mr. Henry Wocdall (Director 
Gan, Light & Coke Co.) The Committee was housed at the hecdquarters 
of the Priority Department of the Ministry of Munitions until December, 
1917, when it was constituted a sub-committee of the War Priority 
Committee, and transferred to 11, Pall Mall. In full accord with the 
Controller of Priority, the Committce from the beginning undertook the 
rationing of manufacturers already grouped together in trade associations 
orcareh'e of being grouped. It investigated the affairs of 91 trades, in 78 
of which a ration; syste n was e3.ih' sv de Theuzo its work was 
largely in traces dependent upon suppiucs of metals, it dealt also with 
the rationing of chemicals, oils, fats, the last named in co-operation with 
the Ministry of Food. In addition, the Committce from time to time, 
by arrangements with the Minister of Reconstruction, investigated 
claims made to him for materials, p'ant and machinery required in pre- 
paration for the resumption of peacc-time work or for the starting of new 
industries. From the outset the Committee worked on the princip'e 
of winning the co-operation of the traders themselves. No decisions were 
made without consultation with representatives of the industries con- 
cerned, and the meetings between the two sides were full and frank. The 
Committee originated the system of appointing, as official rationing 
authorities, independent persons of high standing, chiefly firms of char- 
tered accountants. This system has worked to the geners! satisfaction 
of the traders rationed. To assure that the supplies of raw materials 
should be forthcoming, the Committee worked in closest touch with 
various Government departments; a close lia’son has also been main- 
tained with the War Trade Department for the purpose of co-relating 
manufacture to export. 

The Committee has met for almost two vears twice a week regularly, 
and. in its earlier months three times a weok. The chairman, Mr. John 
Wormald, has given the whole of his time to the work, assisted by Mr. 
Frederick Simmons, and by Miss Fraser as socretary, with no otber stati. 
For their valuable services the Committec have been warmly thanked, 
not only by the Government, but also by the traders, whom thoy ra- 
tioned. It is generally admitted, in fact, that this Committee has fur- 
nished a striking example of what can be effected in administration by 
appointing one just man of cxporience and of proved tusiness ability and 
by allowing him to select his own colleagues. In this way an authority 
was created which has dono its work quietly and efficiently, and has gained 
the esteem and confidence of all partics. Manufacturers have seen their 
necessary applications reduced by a half, and yet have cheerfully con- 
curred, realising that this was the reluctant decision of sympathetic men, 
who knew well the anxieties of management, and whose life’s work has 
been the conduct of important businesses. 


Indicators for Radiography.— A useful device for indicating 
when rays fell normally on a photographic plate in radio- 
graphy has been recently devised by Dr. Mazercs in France. 
A small cube of hard wood contains two metal pins on opposite 
faces. The pins are exactly parallel, of the: :ame length, and 
are located in a plane exactly perpendicular to the bace. 
The cube is placed on the plate and the impinging light is 
adjusted by observation of the images of the two metal pins. + 
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Wm. Linsdell v. Paignton Electric Light Company. 


‘Last week Mr. Wm. Linsdell, proprietor of kinemas, sued Paignton 
Electric Light Company for £30. 1s. 2d.—£19. 10s. 8d. for overcharge, 
£10 damages, and 10s. 6d. for rc-connecting the premises. It appearcd 
that defendants, wha supplied plaintiff with electric current, had two 
rates, charging 7d. per unit for lighting and 3d. for power, and the 
question.in dispute was which charge should be made. Plaintifi paid 
the amount, and was suing for the recovery. Defendants cut off the 
supply, and a loss resulted of the takings at an afternoon and evening 
porformance. Plaintifi contended that the charge should be 3d. a unit 
for all the current, and said at Plymouth they paid at the rate for power, 
not for light‘ng, For the defence Mr. F. E. Frampton, the company's 
manager and engineer, said the current was supplied to a transformer, 
which was different from a motor generator. It could not be used except 
at a voltage of 440. His Honour said he did not feel compatent to 
decide the point, and it was referred to an arbitrator to settle. 


pen bao gs ` 3 3 

Mine Signalling Patents. 

- Patent application No. 116,426, by Automatic Telephone Mfg. Com- 
pany, Ltd., and Charles Remington was recently opposed by Messrs. 
Sterling Telephone & Electrice Company, Ltd.. upon the grounds that 
the invention claimed therein had been claimed in thcir prior patents 
Nos. 112,497 and 19,854 of 1914. The application discloses a mine 
signalling system in which several onsetters are enabled to indicate 
signals upon a single indicator before the engineman. One onsetter 
upon signalling monopolises the indicator to the exclusion of the other 
onsetters wno receive busy signals should they commence signalling, 
until the signal set up by the first onsetter has been cancelled by the 
engineman’. complying therewith. The Controller-General heard the 
contending parties on the 12th inst., and dismissed the opposition with 
costs against the opponents, i i 


~ 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The fo! lowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsurn, ELis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackels after the title, 

1918 SPECIFICATIONS. 

116,724 ania rials HOUSE ELECTRIC & MFc. Co. 
(13/ /l 

120,757 PoLLARD & M@nco-ELma Syn>d. Electromagnetic clutches or brakes, more 
aa. intended for the driving ani change-speei gear of motor road vehicles. 
(14/11 il ) 

120,762 Hit. Indicator, electric alarm and ignition cut-off apparatus for the lubrication 
systems of engines. (19/11/17.) 

120,775 B.T.-H. Co. & WeDMoRE. ‘Alternating electric current protective devices of the 
type adapted to operate on reversal of current. (21/11/17.) 

120.782 EFANDEM Co. & WILLIAMS. Electrical connections of electric torches, electric 
pocket lamps and other portable electric lamps. (26/11/17.) 

120,785 AUTOMATIC TELEPHONE Mra. Co. & Ray. (Automatic Electric Co. in part.) 
Automatic telephone systems. (28°11/17.) 

120,786 GraMmonT. Electric furnaces. (28/11/17.) 

120.798 ELLISON & ANDERSON. Controllers for electric motors. (31/5 '18.) 

120,801 SmitH & Rosinson. Electrode holders for arc welding purposes, (7,12/17.) 

120.810 SmitH. Means for locking incandescent electric lamps to their holders. (15;12/17.) 

120,816 Davies, LANGDON & Soames. Electromagnetic clutches, (21/12/17; cognate 
application, 8,492/18.) 

120.829 B.T.-H. Co. (G.E. Co.) Electromenetic switches, (7/2/18.) 

120, 543 Soc. ANON. DES ETABLISSEMENTS BLERIOT. Voltage controlling mechanism 
for electric installations. (8/11/17.) 

120.545 Soc. ANON. DES ETABLISSEMENTS BLERIOT. 
in electrical installations. (7;11/17.) 

120,832 Veritys Limitg> & Pipkin. Electric controllers of the barrel or drum type. 
(23 '2/18.) 

120,876 Soc. ANON. ITALIANA ANSALDO & Co. 
(18/7/17.) l 

120,877 Soc. ANON, Des ETABLISSEMENTS BLerioT. Electric installations. (23/11/17.) 

120.8%  HoLsLac. Alternating-current cutting and welding apparatus. (24/10:17.) 

120,888 Soc. FRANCAISE Rapio-ELectrique. High-frequency alternators and their 

; use as relays in wireless telephony. (26/10/17.) 

120.891 Burcess BATTERY Co. Manufacture of electric batteries. (20/10/17.) 

120,897 ** ScinTILLA.” MAET ignition machines. (2;11/17.) 

120.899 Dixon. Telegraphy. (1/11/17.) 

120,901 * ScInTILLA."’ Rotating magneto of magneto-electric ignition apparatus. 
{6/11 17.) 

120,902 * SCINTILLA.” 
(6/11/17.) 

120,908 SEWARD. 

120,911 British WestincHouss Evectric & Mrc. Co. 


Electric motor control systems- 


Controlling mechanism for use 


Electrical control of gun movements. 


Rotating magnets of magneto-electric ignition apparatus. 
Processes of electro-depositing magnesium. (19/11/17.) 

Dynamo-electric machines. 
(23/11/17.) 


120,914 HARLOW. Electrically-operated signalling devices. (21/11/17.) 

120.917 Duraux. Direct-driven electric lighting apparatus for cycles and other motor 
vehicles. (16/11/17.) 

120,927 DILLEN. Alarms. (2/8/17.) 

121,138 ELECTRIC & ORDNANCE ACCESSORIES Co. & ETCHELLS. 
trolling systems for electric motors. (7/3/17.) 

121.144 Lyons & SELECTIVE SIGNAL Co. Meets for the reception and utilisation 
cf electric current impulses and suitable for wireless or other telegraphy and 
telephony. (14,9/17.) 


Regulating or con- 


| Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


- Headquarters : Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 


Monday, Jan. 13, to Saturday, Jan. 18.—Drills as usual. 
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Commercial Topics. 


Fuel and Lighting Order Modifications. ` 


T'ho Controller of Coal Mines has notified that the conversion equi- 
valent for gas in terms of fucl has been increased to 18,750 cubic ft. per 
ton and for clestricity to 1,000 Board of Trade units per ton, as from the 
meter readings taken at the close of tho quarter ended Dec. 31 last, 
excopt in cases in which a higher conversion equivalent has already been 
specially agreed. Tho allowances for lighting have also beon increased 
by 25 por “cent., but the coal ration remains the same. Clause 99 of 
the Household Fuel and Lighting Order, referring to the restrictions on 


gas and electrical fittings, has boon sia ponaed. 
* 


Land for Public and panes Uses. 

Ihe Ministry of Reconstruction have issued the second report of the 
Committee upon the Acquisition and Valuation of Land for Public 
Purposes, of whieh Mr. Leslie Scott, K.C., M.P., is chairman. The 
first report, waich was issued in January last, recommended measures 
for cheap ning, shortening and simpiifying procedure for obtaining 
compulsory powers for the acquisition of land for ‘‘ pablic ” purposes, 
including private industrial and business enterprises. In the second 
report the Committee devote attention to a suitable system for the 
valuation of land compulsorily acquired, and they find that the Lands 
Clauses Act? are out-of-date and should be rep!aced by a fresh code. 
After discussing the princip'cs and methods of valuation, the Committeo 
state that they think promoters of Bills should have power to take part 
only of a proporty and to acquire rights of access or other eascments 
over or under land whenever such rights or easements will, 
of themselves, be sufficient for thcir undertaking. Assessment by 
juries and by Justices of the Peacc and stipendary magistrates should 
be abolished, and the eystem under which two arbitrators and an umpire 
gre appointed to adjudicate should be replaced by a single arbitrator. 
As to compensation for ‘injurious affection,” the Committee recom- 
mend that its operations should be confined to (a) damage arising 
directly from the taking of the land, and (b) damage arising directly 
from the construction or use of the works in questicn. 

* * 


4 * 


Iron and Steel Stocks. 

‘he Ministry of Munitions announces that it has made arrange ments 
regarding the undue hoarding of subsidised materials, &c. As regards 
stocks of iron and steel held by makers, stockholders or other persons, 
it is considered reasonab'e that stocks should bo restored to a normal 
level out of subsidised material, and it is proposed that such 
persons should bo pormitted, without any claim by the Ministry for 
repiyment of subsidies, to replenish their stocks up to a total not ex- 
ceeding 100 tons above the amount held by them on Oct. 31, 1915, or 
Oct. 31, 1918, woaichever amount may be the greater. On any excess 
boyond these quantities cach person will bo required to pay to tho 
Ministry of Munitions a sum por ton (to be announced at an early date) 
in respect of the subsidies on any such excess held by him as at April 30, 
1919. An Order will shortly bo issued requiring all persons holding 
on this date 100 tons or more of iron and steel or either of them to make 
a return to the Ministry of their stocks. All iron and steel not actually 
incorporated in any building, structure or work in progress will be 
regarded as stock. 

In order to secure equity of distribution, the Minister of Munitions 
invites any trade association or individual consumers who may have 
reason to complain of difficulty in obtaining supplies of iron or steel 
to seek the assistance of the Sccretary of the Area Committee of their 
locality. The names and addresses of the Secretaries are as follow :— 
Scotland, G. W. Langford (105, West George-street, Glasgow); 
N. E. Coast, W. E. Bowies ( North- Eastern Bank-chambers, Middlesbro’); 
South Wales, Henry Clement. (25/29, Royal Mctal Exchange, Swansea) ; 
Midlands, D. J. Suter (Phænix-buildings, Colmore-row, Birmingham) ; 
Sheftield, N. Thomas (Angel Hotel, Angel-street, Sheffield); and Man. 
chester (including N. Wales and N.W. Coast), G. Throssel (Victoria-' 
buildings, 81, Mary s-gate, Manchester. (Consumers in London or 
localities outside the above iron and steel areas, should communicate 
direct with the pena ae Stec! Committee, Ministry of Muni- 
tions. m m 


British Trade with Australia. ' 

British manufacturers might very well copy the American example 
and send out copies of their latest catalogues, price lists, &c. Australian 
stocks of electrical and engineering stores and supplies are practically 
exhausted, and even though British firms mav not be in a position to 
execute orders at once, some good may be eficcted by the dispatch of 
technical literature and an invitation to re-open business relations. 
Recently steps have becn taken by U.S.A. consular officials in Australia’ 
to get American manufacturers to send out their trade literature. For 
instance, Mr. W. H. Ifould, the American Consul-General at Sydney, 
who addressed a request for such literature relating to American goods 
to“ the American public,” says that the publications of special interest 
are those dealing with chemicals, hardware, machinery, stecl products, 
construction of boats, motor-cars and motor-car accessories. He 
believes that “the judicious and vet lavish placing of such literature 
would aftord an execllent opportunity for American manufacturers and 
exporters to get into a closer touch with the Australian commercial 
public.” The American Consul-General at Auckland, New Zealand, who 
reports that a special technical and commercial department has been 
added to the Canterbury Public Library at Christchurch, adds that the 
chief librarian has appealed to him for such literature relating to the 
trade and commerce of the United States ar may be procurable. 
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The Brazilian Machinery Market. 

As already announced, the Department of Overseas Trade (Develop. 
ment and Intelligence) and the British Engineers) Association will 
shortly despateh to Brazil a joint investigator to ascertain the condi- 
tions and prospects for the sale of British engineering products in that 
market. The subjects to be covered by the investigator include ; 
imports, shipping methods, Brazilian Law, statisties and our chief 
comprtiters. The investigation will also include shipping and ship. 
building, harbour and dock development, hydro-electric possibilities, 
pablic utility developments, oils, mineral industries, openings for con- 
structional steel and iron work, railway and light railway extensions, 
plant, rolling stock and equipment, cranes and elevators, machine tools, 
pamps and pamping machinery, rock boring and drilling, automobiles, 
steam, gas and oil engines and boiler plant, Diesel engines, &e. The 
Department is prepared to consider proposals from any representative 
association of British merchants in the trades covered by the investiga- 
tion for the despatch of a separate investigation on similar lines. C'om- 
munications to the Comptroller-General, Department of Overseas Trade 
(Development and Intelligence), 73, Basinghall-street, E.C. 2. 
$ * 4 * 


Electricity Supply. 


Hove Corporation has increased the charge for electricity to the 
maximum of 8d. per unit. ° 


Harirax ELECTRICITY COMMITTEE has adopted the 47-hour week for 
engineers employed in the tramways and electricity depart mente. 

Ths enplovees of AccriNaTON electricity department have been 

ranted a further bonus of 5s. per week, increasing their war bonus to 
Bsa. Gd. a week, p'us 12) pr cent. 

RotueRHAM ('ovxNciL has increased the salary of Mr. E. Cross, borough 
electrical engineer, to £1,909 per annum by two increases of ¢125. The 
capital expenditure on the new power station will amount to about 
£1,000,000, 

A meeting of the Mrptann Diviston of the ELECTRICAL POWER 
ENGINEERS ASSOCIATION will be held at the White Lion Hotel, Coventry, 
at 6.45 p.m. to-day (Friday), for the purpose of forming a South-Eastern 
Section of this division. 


Batey Exvectrie Licntina ComMitter has been authorised to 
increase the charges for electric current by another 20 per cent., making 
a total increase of 75 per cent. on pre-war charges for power and heating 
and 55 per cent. for lighting. 


SWANSEA Borough electrical engineer (Mr. J. W. Burr) has reported 
to the Electricity Committee that the increasing cost of gene- 
ration for the year ending March next would be from £4,500 to £5,000, 
and though the charges for electricity had been increased by 12} per 
cent., the income from private consumers had not increased, owing to 
the reduced summer consumption and coal restrictions. A further in- 
crease in the charges will probably have to be made, 


An agveement has been made between STRETFORD URBAN COUNCIL 
and the Trafford Power & Light Supply, Ltd., for the purchase by the 
Council of the company’s undertaking for £184,342. The completion of 
the sale is contingent upon the consent of the Treasury to the borrowing 
of the money, but the Council has agreed to pay to the company all 
moneys expended by them on capital account from March 31, 1918, to 
the actual date of completion, together with interest at 6 per cent. per 
annum. It will be necessary to promote a Bill to ratify the agreement, 

The accounts of Ipswich ELECTRICITY DEPARTMENT for the year 
ended March 31, 1918, show gross capital expenditure £155,806 (increase 
£1,718), of wnich £40,827 has been repaid Revenue was £55,719 (com- 
pired with £39,575 in previous year), working expenses were £40,303 
(£20,825), and after provi-ling for interest, repayment of loans, income 
tax, war service allowances, &¢., the surplus was £2,174 (compared with 
a deficit of £473). Maximum load was 2.652 (1,765) kw. for lighting and 
power and 450 (503) kw. for trastion. Units generated were 8,496.445 
(8,000,696) and sold 6,797,374 (4,836,171). 
~ Upon the recommendation of the chief engineer and manager (Mr. F. 
Ayton), Ipswich Electric Supply and Tramways Committee has passed 
and sent to the President of the Board of Trade a resolution expressing 
their agreement with the report of the Incorporated Municipal Electrical 
Association to the President of the Board of Trade upon electric power 
supp'y dated Nov. 29, 1918, excopt in regard to clause 2, wherein the 
Association recommends that the District Electricity Board should 
consist of representatives of local authorities and large consumers, to the 
exclusion of companies generating or distributing electricity. The 
Committoe hold the opinion that the District Electricity Boards should 
consist of representatives of the undertakings concerned in the generation 
and distribution of electric supply, and that where there are company 
owned undertakings these should not be excluded from representation 
on the Boards, 


Electric Traction. 


On Monday GLASGOW CORPORATION TRAMWAYS DEPT. inaugurated 8 
parcels servico botween the city and Uddingston. 

The Dalmarnock Ward Committee is complaining of the inadequacy 
of the tramways service to the East End of GLAsaow, and a deputation 


has been appointed to wait upon the Tramways Committee in regard to 
the matter. 


On Monday Accrinatos Councit. passed a resolution condemning 
the action of the tramway employees in refusing to work on Christmas 
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Day. The chairman of the Tramways Committee (Ald. Higham) 
stated that in future years the tramcara would certainly be run on 
Christmas Day. 

The operation of the 47-hour week has led to several strikes of engi- 
neers and electricians in the North. On Thursday last about 100 em- 
ployees of the L. & Y. Railway Company at the FormMpy Station struck 
in order to enforce their demand for the shorter week, and the Liverpool 
and Southport and Ormskirk services were maintained with steam trains. 
On Monday the men decided to resume work on the understanding that 
the National Union of Kailway men's Executive, who were to meet their 
railway Executive Committee, would endeavour to obtain satisfaction 
for the men. If the men’s demand are not satisfied by Saturday the 
strike will be resumed. 


At Grimspy the employees at the electricity works struck work on 
Saturday and the supply of electric current failed ; the tramcar service 
ceased and places of amusement were left in darknees. The naval 
authorities sent engineers and stokers, and supply was partially restored 
by 11 o'clock. 

On Tuesday Lieut-Col. W. A. Vignoles, D.S.O., borough electrical 
engineer, who is home on leave, reported that the whole of the staff had 
resumed duty, and an agreement had been arrived at to work the 47 
hour week with one break daily for meals. 

The accounts of the IPSWICH CORPORATION TRAMWAYS DEPARTMENT 
for the year ended March 31, 1918, show gross capital expenditure 
£115,675, of which £25,912 has been repaid. Revenue was £34,817 
Interest and repayment of 
loans requi.ed £5,657 (£5,655), leaving net profit (£1,478 (£2,671). Total 
revenue por car-mile was 13-365d. (10-812d.), and working expenses, 
including power, were 10-392d. (9-271d.). Passengers carried weie 
6,069,777 (6,246,820), and car-miles run 625,224 (567,503). 


© ® 
Imperial and Foreign Notes. 

The SOUTH AFRICAN GRAIN ELEVATORS Commission has sent in a 
report recommending the introduction of the elevator system. If the 
gscheme is adopted it will probably involve a main installation at Durban, 
with subsidiaries at Cape Town and possibly East London, and numerous 
feeders at the inland centres. 

The Vietorian Minister of Lands and Water Supply (Mr. Frank Clarke) 
recently stated in Parliament that the State hoped to generate electrical 
energy and supply it to distributing concerns. Jt was not the intention 
of the Cabinet to act as retailers of power, though it was probable that 
a condition would bo imposed onsthe distributors that they should 
supply the public at a rate which would limit the margin of profit. 
When tho State undertaking at Morwell had been completed, it was 
p obable that electricity would be generated at less cost than by private 
or municipal concerns, but there was little chance of those concerns 
boing forced to close down owing to competition “by the State. Tle 
existing eloctrice undertakings were supplying current up to the full limit 
of their capwity. State intervention would provide the additional 
power necessary to promote industrial development, The Ministry 
was still waiting for the private company to lodge its deposit of £30,000 
in connection with the harnessing of the Kiewa waters. ‘There was little 
p-ospect of the Ministry taking over the Kiewa scheme. The question 
of appointing a board of oxperts to advise the Ministry had been dis- 
cussed by the Cabinet, and a Bill, authorising the appointment of the 
board, would be submitted as soon as possible. It would probably 
consist of four electrical experts, The Morwell brown coal scheme was 
estimated to cost £2,000,000. 


It is announced that, in order to relieve the congestion on the Trans’ 
atlantic submarine cables, U.S.A. Government messages have been 
ordered to be transmitted by wireless telegraphy. 

According to the “ Geographica Journal” for December, sufficient 
data are not yet available for the estimation of the total WATER- POWER 
IN ITALY that might be utilised, but actual concessions in Northern Italy 
amount to nearly 500,000 kw., mainly in Piedmont and Lombardy. 
Tho energy is used in the textile industries, metallurgical and electro- 
chemical works, railways and tramlines. The available water-powe! 
is estimated by Signor Perrone at 3,700,000 kw. for all Italy, and 
1,500,000 kw. for Northern Italy. 

The Piedmontese Alps are at a disadvantage owing to the sudden 
transition from the mountains to the plain without the intermediary 
of foothills, Communications with the locations of power supply are 
not easy; still, the perennial glacier-fed water-supply is an advantage, 
and important power stations have been established in the valleys of the 
Maira, Dora Riparia and Dora Baltea. The Alps of Lombardy are 
better placed, being easy of access, well watered and with an industrial 
population in the lower valleys and adjoining plains. The copious and 
regular discharges of the lakes also offer unusual facilities, The longi- 
tudinal valley of the Upper Adda—the Valtellina—is easy of accens 
and provided with abundant water- power, its only drawback being its 
distance from industrial centres. In spite of the copious rainfall the 
Venetian Alps are at a disadvantage on account of the torrential character 
of the streams, the want of communications and the distance from 
centres of industry. The Apennines region is still worse off, and it is 
necessary to form artificial reservoirs,entailing works of great magnitude, 
hut of these eight are actually in*working order between Genoa and 
Bologna, and others are being constructed. Signor Anfossi groups the 
southernmost ranges of the Alps with the Apennines, as they are subject 
toa more or less similar climatic regime and supply power to the Ligurian 
coat-land. The valley of the Roya boasts of the most important water: 
power station in Italy, yielding as much as 42,000 kw. 
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Miscellaneous. 


The Coat CONTROLLERS OFFICE closed down on Wednesday, the 
Sth inst. 

the restaurant of the NATIONAL KITCHEN, which will be opened in 
Darlington-street, Wolveihampton, this month, is being fitted with elec- 
tric fans, and the cooking apparatus will be opcrated by gas and elec- 
tricity. 

‘he Osram. Robertson Musical Society (Choral Section) during Christ- 
mas performed useful work by carol singing on behalf of that excellent 
charity St. Dunstan Ss. They sang carols in several (Ustricts, and 
o ollected £110. 17s. £d. 

The E vecrricians’ Diseure in the ironstone area of North Lincolnshire 
has been settled. The men have accepted the offer of the Frodingham 
Iron & Steel Company t> give an immediate advance, but the other claims 
will be dealt with on the nvtional basis. 


Educational. 


In the report for the ninth session (1917-18) of the Faculty of Engi- 
neering in the University of Bristol (provided and maintained in the 
Merchant Venturers’ Technical College), it is stated that Prof. Ferricr 
has ben invited to act as one of the representatives for the West. of 
England on the Committee on Exlucation and Research of the British 
Engineers’ Association ; Prof. Morgan has been appointed examiner in 
Motor Car Engineeving tothe City and Guilds of London Institute; and 
Prof. Wertheimer has heen re-elected as chairman of the Expericnce 
Committee of the Teachers’ Registration Council, and he has also been 
a> >inted oh vieman of the Conference of British Navigation Schools. 

Members of the Officers’ University and Technical courses and other 
sailors and soldiers who have served during the war and Lave some pre- 
liminary knowiedge of engineering may be excused one year of study 
and the intermediate examination for the B.Sc. degrce in engineering. 
The number of day students on the registers was 102, compared with 83 
in the p:eceding session ; but no less than 76 of these were serving with 
H.M. naval or military forces. I'he number of individual students 
in the evening classes was 380, compared with 314 in the preceding 
session. The B.Sc. degree has been awar.ted to two students wno 
pursued their studies with credit for at least two years in the 
university and have spent the third year with the colours, 
were 14 candidates for the intermediate examination for the B.Se. 
degree; eight were successful and two attained the standard 
required from candidates for the university certificate in engincering. 
One candidate sat for the final examination for the certificate and was 
suceessful, During the session nine officers attended the officers’ uni- 
versity and technical classes, of whom two were taking post-graduate 
courses ; the classes were continued during the greater part of the long 
vacation. An electrical handymen’s class for disab'cd sailors and 
soldiers was opened under the direction of Prof. Robertson; 15 mcn 
attended, and 11 compteted the course satisfactorily and were awarded a 
certificate. In view of the urgent need for additional wircless operators 
for the mercantile marine, the school of wireless tclegraphy was opened 
under the direction of Prof. Robertson. 132 students attended; 35 
entered for the examination conducted by the inspector of wircless tele- 
graphy for H.M. Postmaster-General, and 31 were successful. In the 
faculty there were 729 students, against 593 in 1916-17, 


Tenders Invited and Accepted. 


HamMpsteEaD (London) Council invites tenders by 4 p.m. Jan. 16 for the 
supply of electrical engineer's Stores, Oils, Tools, ironmongery, &c., for 
12 months. Forms of tender, &c., from the Town Clerk. 


The following tenders were accepted by the British GOVERNMENT 
DEPARTMENTS during November :— . 

War Office.—India Rubber, Gutta Percha & Telegraph Werle (cm. 
pany, Chatterton’s Compound, Austen Motor Company, dyremcs; 
Petters, Ltd., clectric lighting sets; Aster Engircenrg Compeny and 
R. A. Lister & Company, generating seta; H.'r. Boothroyd, Ltd., Brown 
Bros., City Electrical Company, Crompton & Company, klectric Con- 
atruction Company and Phenix Dynamo Mfg. Company, moters, c. ; 
Genoral Electric Company, acditions and alteraticns totvibo-alternater ; 
Chemical Engineering Corporation and J. G. Ingram & Son, insulating 
tape; British Electric Transformer Company and Foster Engineering 
Compiny,transformers ; Electromobile (Leeds), electric trucks. 

General Post Office—India Rubber, Gutta Percha & Telegraph Works 
Company and Siemens Bros. & Company, telegraph epparatus; British 
L. M. Ericsson Mfg. Company, Peel-Conner ‘Yeicphene Works and 
Western Electric Company, telephore apparatus; Lerecn klectrie Wire 
Company & Smiths, C. Macintosh & Company ard Unicn Cable Company, 
telegraph and telephone cable; British Insulated & Heleby Cables, crd 
Peel-Conner Telephone Works, cords for telephcncs ; Mcdway's Safety 
Lift Company, re-arrangement of motors, gears, &c., on electric Hits ; 
W. T. Henley’s Tolegraph Works Company, supply, drawing in, &c., of 
cable between Grimsby and Immingham; Eritish Insulated & Helshy 
Cables and F. Smith & Co. (inc. in the London Electric Wire Ccmpeny & 
Smiths), bronze wire; Elliotts Metal Company, copper wire: London 
Electric Wire Company & Smiths, enamelled and silk covered copper 
wire. 

H.M. Office of Works.—Malolm & Allan, electric wiring at Fuel 
Research Station, East Greenwich, 

india Office.—W. T. Glover & Company, cables; General Electric 
Com pany and Chloride Electrical Storage Company, celle; J. Stone & 
Company, dynamo: ; Peel-Conner Telephone Works, telephone sets, 
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Appointments Vacant and Filled. 


An engineer-salesman is required by a manufacturing firm. 


An experienced engineer for designing is required by a large enginecring 
company. 

A mains engineer is required for an electricity station at Upton Lovell, 
Wilts. Appheations to Command Electrical Engineer, Southern Com- 
mand, Salisbury. . 


' The Council of Birmingham University invites applications for the 
chair of physics. Salary £1,000 a year. Particulars from the Secretary 
and applications by Feb. 8, 1919. 


Applications are invited for the chair of chemistry at King’s College, 
London. Initial salary £600 per annum. Applications to the Vice. 
Chancellor, University of London, Kensington, London, S.W.7, by Feb. 8. 


Newport Corporation invite applications for the position of metor 
mechanic and test room assistant. Commencing wage £4 por week 
(47 hours), App'tications to the borough electrical and tramways en- 
gineer (Mr. A. Nichols Moore) by Jan. 18. 


West Ham Education Committee invite appliactions for the position of 
principal of the Municipal Technical Institute. Salary £600, rising to 
£700. Particulars from the Town Clerk, 95, The Grove, Stratford, E. 15, 
tə wnom applicatione are to be sent by noon Jan. 21. 


A professor of mecanical engineering is required for the Sibpur Civil 
Engineszing College, Bengal. Salary R.750, rising to R.1,000 per 
month. Applications to the Secretary, Board of Education, Victoria 
and Albert Museum, London, S.W..7, or (in the case of Scottish candi- 
dats) the Secretary, Scotch Education Dept., Whitehall, S.W. 1. 


Mr. F. M. Fletcher, late chief ae sistant electrical engineer at Rochdale, 
has been appointed Borough Electrical Engineer at Darwen. 


Mr. R. U. Bailey, resident engineer ot the Nechells generating station 
of Birmingham Corporation electric supply department, has resigned in 
order t» take up the appointment of Birmingham representative for 
Messrs. Brown, Bayley’s Steelworks, Ltd., Sheeld. f 


Business Items. 


We have received from the Hart Accumulator Company, Ltd., the 
usual and useful blotting pad calendar. : 


Mr. W. F. Crawley, woo has been connected with Mesars. Ferranti, 
Ltd., for 27 years, has been appointed sales representative for the com- 
pany's metera and instruments in the south of England, kut excluding 
the London t:le phone area, wnere clients are attended to by the London 
branch office. 


The partnership hitherto subsisting botween Messrs. G. 8. Peckham 
and Jules Ducamp, e'octrical engineers, manufacturers, &c., carrying 
on business at 4 and 5, New Compton-street, London, W.C. 2, and at 
Campbell Works, Campbell-road, Twickenham, under the style of © 
Peckham, Ducamp & Company, has been dissolved by mutual consent 
as from Dec. 31, 1918; Mr. Peckham will continue the business cn 
his own account at New Compton-street, sand Mr. Ducamp will continue 
to carry on the business at Twickenham, 


Messrs. G. Duncan Mann, S. E. Sheerman and F. R. Pendergast have 
ro3signed their positions as sales managers in the Midland Counties for 
Messrs. Verity s, Ltd., with whom they had over 57 years combinod 
service, and arc now trading as The United Electrical Company, at 
Newhall-chamb:rs, Newnall-street, Birmingham, ‘i'hey have already 
ben appointed sole selling representatives in the Midland Counties by 
Messrs. S. G. Leach & Company, Ltd., London, and for Messrs. Wright 
& Wood, of Halifax. They hope to secure other agencies in due course, 


Companies’ Meetings and Reports, &c. 


a 


The Cutut TELEPHONE Cowpany, Lro., has declared an interim divi- 
dend of 3 per cent., tax free, on the ordinary shares for the past half-year. 


The Kaministiguia Power Company has declared a dividend of $2 
pet share —or at the rate of 8 per cent. per annum, for the quarter ending 
Jan. 31. 


Tho directors of the DIRECT UNITED States C'ABLE CoMPANY have 
decided to piy an interim dividend of 2s. por share (4 per cent. per 
annum), less tax, for tho quarter ended Dec. 31, payable Jan. 31. 


Payment of the dividend on the preference shares of the CORK ELECTRIC 
Tramways & LIGHTING Company, Ltd., has bocen postponed until 
comp'ction of the 1918 accounts, 


A dividend of 1} per cent, has been declared by the Mantra ELECTRIO 
Rattroap & Licuting Company for the quarter ended Dee, 31 on the 
common capital stock, 


The directors of CHADBURN'S (SHIP) TELEGRAPH COMPANY, LTD., have 
decided not to pay an interim dividend on the ordinary shares owing to 
the demand for excess profits. >< 


The CoNSOLIDATED Stanau Company, Irn., has declared a final divi‘ 
dend on the preference shares of 3 per cent. (lesa tax), making, with the 
interim dividend already paid, a dividend for the year of 6 per cent.per 
annum, and a divdend on the ordinary shares of 2s, per share (less tax) 
for the year. 
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The profit of the British Vacuum CLEANER Company for the vear 
ended Sept. 30 was £3,605, and after writing oti depreciation of plant, 
&c. (£764), there is left £2.930, making, with £1,015 brought forward, 
£3,945. The directors have placed to reserve £1,000, and recommend a 
dividend of 6d. per share (being at rate of 54 per cent.), carrying forward 
£468. 


The following companies were STRUCK OFF THE REGISTER OF JOINT 
Stock Companies on Jan. 3: Harvey Electro-Chemical Company, 
Kentish Town Motor & Electrical Engineering Company, Mid-Sus-ex 
Electric Light & Power Company, North-Eastern Electric Smelting 
Company, Radium Electro-Emanation Company, Telephone Accessories 
Company. 


At the annual meeting of the BLackroor, St. ANNES & LYTHAM 
TRAMWAYS COMPANY last week, it was reported that during the vear 
over 8,000,000 passengers had been carried. The receipts were £63,620, 
and the available balance was £10,347, out of which £7,500 was paid 
for debenture interest and £1,500 placed to sinking fund. The adverse 
balance is £39,084. 

Lieut.-Colonel Lincoln Chandler, whose retirement from the managing 
directorship of the British WESTINGHOUSE COMPANY was announced 
last week, has been co-opted on the general board. A portion of the 10 
per cent. cumulative preference share scrip created under the recent re- 
organisation of the capital, ix being offered tò the employeea for subscrip- 
tion under easy payment terms, 


The gross receipts of the West Kootenay Powrr & Lieut Co. for the 
year ended Aug. 31] last were $614,819 and operating expenses SISI.S891, 
leaving $432,927. Interest on the bonds and sinking fund requirements 
amounted to $104,400. Interest on the Cascade Water Power & Light 
Company's bonds and sinking fund ayyregated $17,563. Dividends on 
the preferred stock at 7 per cent. and on the common stock at 8 per cent. 
have been paid, and after applying $93.274 to depreciation on plant, 
the balance was $30,097, which has been added to $433,398 brought 
forward. 


The past year’s profits of the SIEMENS-ScHUCKERT ELECTRICAL WERKE 
of Berlin were £97,000, against €83.000 in the previous year, and the 
dividend is 5 per cent. The Elektrische Gesellschaft vorm. Schukert & 
Co. (Nuremburg) made a net profit of £180,000, as against £166,000, and 
is again paying 8 per cent. The balance-shect of the A.E.G. shows a 
net profit of £1,860,000, against £1,520.000. The dividend is l4 per 
cent., against 12) per cent. All arrangements have been made for 
recommencing peace work, and contidence is expressed that the company 
will quickly regain its old position in the world’s markets. 


The directors of the ANGLO-AMERICAN TELEGRAPH Company, LTD., 
have declared balance dividends of £1. 103. per cent. on the consolidated 
ordinary stock for the year ended Dec. 31 (less tax) and the preferred 
stock, and a first and final dividend of £1. 10s. upon the deferred stock 
(less tax). These dividends, together with those already paid, amount to 
£3. 15s. per cent. on the consolidated ordinary stock, £6 per cent. on the 
preferred stock and £1. 10s. per cent. on the deferred stock for the year 
1918. It is also resolved to pay a bonus of Is. 9d. per cent. on the un- 
divided ordinary stock and 3s. 6d. per cent on the deferred stock (tax 
free). 


In the report of the HYDRAULIC Power & SMELTING Company, LTD. 
for the vear ended Aug. 31, 1917, it is stated that the shares of the 
Norsk Elektrisk Metalindustri A/S & Trollhättans Elektrothermiska 
A/B, having a par value of Kr. 5,050,000, have been sold to the Aktic- 
bolaget Vineta, a company incorporated in Sweden, for Kr. 5,635,800, 
and the preceeds are being utilised by the trustees, for redemption of 
the debenture debt. The Vineta company has obtained the control 
of the electrical smelting and refining processes employed at the zine 
works at Trollhättan in Sweden and Sundlokken in Norway respectively, 
and these not onty for the British Empire, but also for the United States 
of America and certain other foreign countries. ‘I'hese processes, after 
a series of improvements, have attained such a high state of efficiency 
that they can successfully compete with the other hitherto known zine 
producing methods. including the electrolytic, provided comparatively 
cheap electrical power be available. The board are of the cpinion 
that, by an energetic development, when the opportunity presents 
itself, of the processes controlled by the company, the loss, resulting 
from the sale of the Norsk and Trollhättan shares, will be extinguished 
in the future, or if not wholly so, at least to a very great extent. 


The report of the NoRTHERN NIGERIA (Baccu) Tis MINES, LTr., 
for the year ended June 30 last stated that a representative of Vickers, 
Ltd., had visited the property with a view to the installation of a hydre- 
electric power plant at the Kwall Falls. Steps will be taken to order the 
necessary plant at an early date. The completion of the work should 
enable further large areas not hitherto included in the reserves to le 
profitably worked. Major Canning would start early next month for 
Nigeria, where he would assist in commencing the necessary operations 
for the installation of : he water- power plant. Major Canning has stated 
that if they had not been able to get cheap power they could only have 
picked out the richer portions of the ground underneath the flats. Tko 
power scheme meant a saving of something like £40,000 a vear in fuel. 
They would get about J,600 H.P. at the power station or 1,500 H.P. 
after the energy had been transmitted 12 miles by wires to their 
property. That cheap power meant that instead of working ground 
only worth 24 lb. per cubie yard, they would be able to work down to 
14 lb. ground, and they might almost get it down to I lb. per cubic yard. 
The result would be, with tin at £200 per ton metal, which was ccn- 
siderably below to-day's prices, £60,000 to £70,000 a year profit 


THE ELECTRICIAN. 


JANUARY 10, 1919. 


New Gompanies. 


ELECTRIC TAPES, LTD. (10,185.)—Private company. Reg. Dec. 23, 
in Edinburgh, capital £6,000 in £1 shares, to carry on the buainessa of 
manufacturers of and dealers in rubber, asbestos and insulating materials. 
First directors: J. C. Sinclair and A. J. Terry. Reg. ofhce, 47, Waterloo- 

e Street, Glasgow. 


HOMO, LTD. § (152,306.}--Private company. Reg. Dec. 19, capita 
£2,000 in £1 shares, electrical and general engineers, manufacturers, 
inporters, exporters of and dealers in machinery, &c. First directors 
are A. Rist and A. C. Doo. Rey. office: 24-27, Rood-lane, E.C. 3. 


INTERNATIONAL ELECTRICAL & MECHANICAL SUPPLIES COMPANY, 
LTD. (102,370.)--Private company. Reg. Dec. 23, capital £500 in 
£1 shares, to carry on in Birmingham or elsewhere the business of manu- 
facturers of, dealers in, repairers, storers and factors of electrical and 
meshanical contrivances, machinery and accessories and lubricants, 
cements, &e. Reg. ofhee: 10, Herald-chambers, Martineau-street, 
Birmingham. 


JAMES MACALLAN & COMPANY, LTD. = (152,420.)—Private company) 
Reg. Dec. 30, capital £5,000 in £1 shares, civil, electrical and mechanical 
engineers, contractors, &e. First directors : J. B. MacAllan, H. J. Dixon 
and W. C. Mortimore, Reg. office, Broad-street House, London, E.C. 


JOHN THOMPSON (MOTOR PRESSINGS), LTD. (152,334.)}—Private 
company. Reg. Dec. 20, capital £100,000 in £1 shares, olvects, as title. 
Power is also taken to carry on various businesses similar to John 
‘thompson (Dudley), Ltd. The subscribers and directers are the same 
acin the last named company (q.r.) 


JOHN THOMPSON (WOLVERHAMPTON), LTD. (152,345.}-—Frivate 
company. Reg. Dee. 20, capital £250,000 in £I shares. Objects and 
other particulars similar to John Thompson (Dudley), Ltd. Cr.) 


LEONARD G. TATE & COMPANY, LTD. § (152.372.)-— Private company. 
Ree. Dee, 23, capital £1000 in £} shares, clectrical, mechanical and 
hvdraulic engineers and contractors, metal workers, metallurgists, &e. 
First directors are R. L. Yate and A. E. Catchpole. Reg. office: 20, 
Bucklersburyv, London, F.C. 


C. PORTASS & SON, LTD. (152.135.)—-Reg. Dec. 5, capital £5,000 
£1 shares, engineers, manufacturers, assemblers of aerop'anes, electrical 
and general engineers, &e. Permanent divectore, C. Portass and 
S. M. Portass. Reg. office, 70-72, Broadfield-road, She field. 


SHEFFIELD STEEL PRODUCTS. LTD. = (152,423.)—Private company. 
Reg. Dec. 30, capital £1,.000,000 in £1 shares, to take over the businesses 
cf Carr, Wild & Company, Ltd.. Boswell, Pattield & Company, Ltd., 
E. W. Cheesman & Company, Sheftield Steel Producte, Arnold & Sen, and 
the Chaucer Plating Company ; also to carry cn the bueiness as engi- 
neers, boiler makers, electric ans, motor car and aeroplane manufacturers, 
&c. First directors; A. H. Wild (permanent managing director), A. 
Walter, J. H. Stewart and B. Skipworth. Manager, A. Walter. Reg. 
office, New Enterprise Works, Egerton-street, Sheflield. 


SPEIGHT & SONS, LTD. (152.377)—Private company. 
capital £1,000 in £1 shares, to take over business of engineers’ pattem 
makers formerly carried on as Speight & Sons, also to carry on the 
business of mechanical, electrical, motor and general engineers, &c. 
First directors: T. H. Speight and Mrs. S. A. Speight. Reg. office: 
481, Waterloo-road, Hunslet, Leeds, 


B. WORTMAN & SON, LTD. (152,187)—Private company. Reg. 
De. 10, capital £10,000 in £1 shares (4.000 7} per cent. cumulative 
preference), to take over the business of an aircraft manufacturer carried 
on by B. Wortman: also to carry on the business of electrical engineers, 
&e. First director: B. Wortman. Reg. office: 42, Waterloo street, 
Hammersmith. W.6. 


Reg. Dec. 17, 


ThirtySeven Years Ago. 


[From Tue Evectrician, January 7, 18€2 ] 


Tne CROMPTON LIGHT at RoTHERHAM.—The Rotherwood Iron & Steel 
Company's works at Rotherham are now lighted by Messrs. R. E. 
Crompton & Company's are lights. 


Tuk TELEPHONE IN ZURICH.—The number of subscribers to the Zurich 
telephone exchange now exceeds 400. The telephone company have 
undertaken to wake their subscribers at any hour in the night. 


TELEGRAPH WIRES IN SEWERS.—The “ Operator” says that the dis- 
trict authorities of Washington have directed the removal of the tele- 
graph wires recently laid in the sewers, on account of their retarding the 
How of water by gathering and retaining matter, which stops up the 
sewers. 

Utinistxc TipaL Power at Bristor.--The Bristol Corporation have 
resolved to spend £100 in obtaining the opinion of an eminent mecha- 
nical engineer upon the practicability of utilising the tidal power of the 
Avon and the Severn for providing motive power for electric lighting 
and other purposes. 
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Notes. 


Electrical Restrictions Removed. 

At electrical ¢ngineers will hail with satisfaction the 
announcement that it is no longer necessary to obtain permits 
for new connections to electricity supply systems, or for the 
connecting up of additional apparatus. This,- of course, 
implies the fact that the coal shortage is no longer so serious, 
and that consequently generating stations need no longer 
apply the same severe rules for economy. This was the root 
cause of the irritating restriction which wes unavoidable. 
Now. that the restriction is no longer necessary, new con- 
nections can be made to the heart's content of the supply 
engineer. This means that makers of electric heating and 
cooking apparatus can go forward once more and deal with 
domestic requirements. We hope also that the Committee 
recently formed by the Council of the Institution of Electrical 
Engineers will proceed to adopt a progressive policy in this 
comparatively new branch of the industry. . This removal 
of restrictions will, of course, enteil a fresh demand on plant 
capacity in central stations. Whether this can be met satis- 
factorily will depend to some extent upon the allocation of plant, 
which method must still remain a necessity until the adjustment 
of raw materials renders it possible for all demands to be met. 
We scarcely think this will be accomplished for some little 
time, when regard is had to the many and varied demands that 
must be made on manufacturers ; not only are there demands 
in this country, but also in the Colonies and in the devastated 
countries, even if we take no account of foreign markets. We 
also hope that other restrictions and causes of inefficiency will 
be removed before long. We refer, for example, to the 
telephone and telegraph services, and to the work generally 
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of the Post Office. This is notoriously inefficient at the 
present time, as well as being expensive, which is an un- 
fortunate combination. Industry cannot flourish if its vital 
means of communication are heavily restricted. We quite 
realise that the shortage of staff during the war has led to many 
difficulties, and we do not wish to be in any way unreasonable, 
but we hope the Government will do all that is possible to 
bring back the state of this service to pre-war conditions as 
soon as possible. 
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Water in Transformer Oil. 


Iris well known that the presence of water in small quantities 
has @ very serious effect on the dielectric strength of trans- 
former oils. This point is very clearly emphasised by Mr. 
ARNOLD PHILIP in a Paper read recently before the Society 
of Chemical Industry. Mr. Puiiipe bas devised a method of 
determining the quantity of moisture present in such oils, 
based upon passing a stream of air through the oil, and 
determining the weight of water carried over bv the air. His 
tests showed quantities varying from 0-005 up to 0-017 gramme 
per 100 c.c. of oil. It may well be that the quantities of 
moisture present were somewhat larger than those indicated, 
and that the weights included certain other volatile bodies 
owing to the method that was adopted. The results, however, 
are sufficient to emphasise the very marked effect of having 
minute quantities of moisture, for Mr. PHILIP states that when 
the moisture was removed the breakdown voltage rose from 
22,000 up to 28,000 volts. In. wireless telegraphy it is im- 
portant that high voltages should be withstood, though after 
a certain point it doubtless becomes a question whether the 
oil can be maintained at the required purity, as it is difficult . 
to guard against the absorption of moisture beyond a certain 
point. T a l 


\ 
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Copper-Picking and Its Explanation. 
THE recent Paper by Mr. Hunter Brown before the Institu- 
tion of Electrical Engineers has given rise to an exceptionally 


f 


interesting discussion on many points in connection with the 


design and use of brushes. One problem, the explanation of 
the “copper picking”; which occasionally occurs on the 
brushes and commutators of direct-current machines, affords 
a nice example of the application of theoretical knowledge to 
practical problems. The phenomenon may assume various 
forms, but generally speaking it involves the passage of copper 
from brush to commutator in e manner somewhat resembling 
electrolysis, giving rise to objectionable corrosive or deposit 
effects. The author, in his Paper, likened the effect to the 
electrolytic passage of metal, such as occurs in a plating bath. 
The curious thing, however, is that it is not omnipresent, but, 
fortunately, is only of occasional occurrence, and there seems 
much to be said for the view expressed in the course of the 
discussion that this is an arc effect rather than electrolytic.. 
The author traced very clearly the resemblance of the con- 
ditions in brush contacts to those met with in en ordinary 
The characteristic curves in the two cases 
connecting P.D. and current are too similar for the resemblance 
to be accidental, and it seems natural to suppose that, with 
i 
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brushes rubbing on a commutator there must always be a, 
series of minute arcs where the current passes, even if invisible 

to the eye. The “ copper-picking ” would thus be a special 

instance of the passage of metal which one commonly meets 

when an arc is maintained. One would, therefore, expect that 

the trouble could be traced in most cases to some abnormality 
of contact, giving mse to particularly marked arcing of the 

brushes, and that the remedy would lie in the suppression of all 

such irregularities by careful use and proper design. 


Progress in Electric Welding for Ship Repair. 

THe Committee of the American Institute. of Electrical 
Engineers, whose conclusions on the subject of the applica- 
tion of electric welding to shipbuilding are summarised 
elsewhere in this number, appear to have done good work. 
We imagine that for some time to come there will be doubts 
as to the exact circumstances in which electric welding can be 
best applied in shipbuilding and repair, and the definite tests 
undertaken by this Committee should go far towards satis- 
fying those in the industry that in many fields electrical 
methods have proved entirely trustworthy. We gather that 
arc-welding will have the greater opportunities in active work, 
on board ship. Spot-welding is difficult to apply in some cases 
where operations must be conducted in a very confined space. 
In repair shops, however, it is very useful, especially as it does 
not call for very great technical skill on the part of the operator. 
Arc-welding operators require careful training, and the in- 
structional methods now being pursued in the United States 
appear to be very thorough. Of special interest are the 
educational cou¥ses for instructors, which include pedagogy. 
It is obvious that such a course should not only cover technical 
points, but should also afford training in the art of imparting 
knowledge. Very skilful workmen are often surprisingly 
limited in this respect, and yet difficult to convince that their 
powers of explenation need improvement. This part of the 
course was at first unpopular, but it appears that the initial 
objection has been removed and that prospective instructors 
now fully appreciate its value. 


— MMi 

Institution of Electrical Engineers.—In order to enable 
the necessary arrangements to be made, members wishing to 
dine together at the Waterloo Restaurant, Charles-street, 
Haymarket, aftcr the I.E.E. meetings ia London are asked to 
send their names to the Institution offices not later than the 
Wednesday morning preceding the meeting. Owing to food 
difficulties, the proprietor of the restaurant is unable to cater 
for an unspecified number of visitors. 


The Industrial Reconstruction Council.—The second 
lecture of the Series arranged by the Industrial Reconstruction 
Council will be held in the Saddlers’ Hall, Cheapside, E.C.2., 
on Wednesday, January 22. The chair will be taken at 4.30 
by the Rt. Hon. Lord Balfour of Burleigh, K.T., and a lecture 
on “ Industrial Reconstruction in Government Departments ” 
will be delivered by His Honour Judge Edward Parry. Appli- 
cations for tickets should be made to the Secretary, I.R.C., 
2 and 4, Tudor-street, E.C.4. 


Italian Electrical Standards.— Until the outbreak of the 
war much of the electrical plant and machinery used in Italy 
came from Germany, and the rules of the Verband Deutscher 
Elektrotechniker were in almost universal use, but by Decree 
No. 752 of November 3 last, all electrical machinery ordered 
by Italian Government Departments must conform to the 
standard regulations (for testing) compiled by the Italian 

‘Electro-technical Association in 1916, of which a copy is 
annexed to the Decree. 

Engineering and Reconstruction.—We observe that the 
London County Council is arranging a series of lectures for 
teachers on problems of reconstruction during the present 
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year. Special interest attaches to the lecture to be delivered 
at the City and Guilds Engineering College by. Prof. W. E. 
Dalby at 11 a.m. on January 25th, which is to deal with 
engineering aspects of reconstruction. Prof. Schuster will deal 
similarly with pure science in a lecture at the Regent-street 
Polytechnic on February 15th. 

The Industrial League.—A very successful dinner of the 
Industrial League was held on the 10th inst., when the chair 
wus taken by the president, the Right Hon. G. H. Roberts, 
M.P., and a number of managers and foremen were present as 
well as employers. Mr. Roberts announced that a sum of 
£20,000 had been given to the League by Col. Sir William 
Dupree (three times mavor of Portsmouth). ~The meeting 
was also addressed by Mr. G. N. Barnes, M.P., Mr. G. J. 
Wardle, M.P., Mr. James Sedden, M.P., and Mr. Havelock 
Wilson, M.P. i 

Smithsonian Institution.—We have received the annual 
report of the Smithsonian Institution for 1916. Following 
the usual report. the volume contains a summarv of a most 
varied series of researches and explorations, undertaken in 
regions so far apart as Siberia and Guatemala. The subject 
matter is equally varizd. We notice references to petroleum 
and waterway development, astronomy and archeology. It 
savs something for the pertinacity of its devotees that so much 
purely scientific work should have been continued during this 
critical period, and there are also references to a number of 
international congresses and exhibitions of a scientific nature. 


**L’Electricit6.”’— We have received the first number of a 
new French weekly contemporary entitled ‘‘ L’Electricité.” 
The journal, which is not of a theoretical character, is addressed 
to all users of electrical machinery or electrical appliances, and 
to those concerned in the generation of electric power. A 
section on Distribution deals with concessions, tariffs and 
similar information. Under the heading of Construction, new 
types of machines and manufactured products will be described, 
and under the heading of Industry will be grouped all new 
applications, such as mining, electrochemistry, agriculture. 
domestic, &c. Such questions as legislation will also receive 
attention. From a perusal of its pages we gather that the 
objects of the journal are popular rather than highly technical, 
aiming at the spread of electrical methods. We wish our 
new contemporary every success. , 

Constant Test-Voltages for Lamp Tests.—In the “ Elec- 
trical World ” a form of switchboard has been describedawhich 
appears to have special advantages in facilitating the easy and 
exact maintenance of a constant voltage for life tests of glow 
lamps, &c. The voltage can also be accurately subdivided. 
The pressure from a 118-4 volt 60 cycle alternator is supplied 
to a transformer with 40 tapping leads, whereby pressures 
from 100 to 140 volts by 1 volt steps can.be obtained. A 
number of small transformers are also used to assist regulation, 
the secondaries of each being in series with the circuit from 
which the life test is run. The primaries of these transformers 
are connected to a switcltboard which has vertical bars carrying 
pressures from 0 to 40 volts, and horizontal bars conne¢ted 
to the boosting transformers. In this way anything from 0 to 
2 volts can be subtracted from the line voltage, and the P.D. 
applied to the testing circuit is thus accurately under control. 


Effect of Improved Dlumination on Production.—The 
“ Illuminating Engineer,” in referring to the practical advan- 
tages of good industrial lighting, emphasises the necessity for 
fuller data relating to conditions of illumination to output and 
quality of work. In this connection some interesting data on 
machine shop lighting, collected by Mr. F. H. Bernard, are 
mentioned. In these investigations it was found that the cost 
of lighting was only 0-3 per cent. of total production costs. 
Yet in several instances an improvement in output of from 
8 to 27 per cent. was obtained by merely bringing the lighting 
up to date. In one, instance, a factory making concrete 
mixers, it was found that five machines could be turned out 
in the time previously allotted to 34—a gain of 43 per cent. 
Such facts as these certainly afford one of the best possible 
arguments for improved illumination. 
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The “Tanks” Association.— On the 6th inst. a new society 

called the “ Tanks ”’ Association held an inaugural dinner and 
conéert at the Connaught Rooms, London. The new society 
is. due to the initiative of .Lieut.-Col. Sir A. G. Stern, 
who is president. The vice-presidents include, among others, 
Sir William Tritton, Major-General Elles and Vice-Admiral 
Moore. The society has been formed with the object of 
bringing together, at least once a year, those who during the 
war were connected with tanks. Membership is restricted to 
those who have been connected with the Mechanical Warfare 
Department, officers and ex-officers of the Tank Corps and 
Armoured Cars, and representatives of the firms engaged in 
the manufacture of tanks and their components. The aims 
of the association are philanthropic as well as social, and it 1s 
proposed to establish a scholarship in the engineering profession 
for the children of members. The formation of such an 
association was also largely due to Major K. T. Symes, Lieut. 
R. D. Spinney and Mr. E. D. de Rusett. The dinner was 
followed by an excellent entertainment arranged by Capt. 
Gelder, R.A.F. | 


Fuel Economy and Health.—At, the Royal Society of 
Arts on January 13th, Mr. A. H. Barker confined his second 
Chadwick lecture to the heat requirements of a house. He 
outlined the specification of desirable room conditions as to 
temperature, humidity, dust contents, fresh air supply, &c., 
as determined by récent American experiments, and analysed 
the properties of ‘building materials, and the character of 
construction in a building which made it economical or 
extravagant in fuel. The architect and builder, he said, were 
responsible for most of the waste of heat in a house. Every 
patient in a hospital ward to whom 5,000 cubic feet of warmed 
air per hour were supplied, would cost the hospital authorities 
1 ton of fuel per winter for that purpose alone. A radiator 
method of warming used only about one quarter of the fuel 
required by an open fire for equal heating effect, and was the 
only possible method for large buildings. Whereas the 
present domestic requirements of the entiye nation, required 
the consumption of 30 million tons of fuel per annum, the same 
requirements could be served by the most economical modern 
appliances used in a most careful manner by a consumption 
of approximately 6,000,000 tons. The fina] lecture of this 
‘ course on “ Heat Economies ”’ will be given at the Royal 
Society of Arts, on Monday, the 20th instant, at 5.15 p.m. 


New Year Honours.—The publication of the list of New 


Year Honours has now been completed, and amongst the 


recipients of honours were the following :— 

Baronet.—Sir L. A. Selby Bigge, K.C.B., Secretary to the Board of 
Education. ; 

K.C.B. (Civil Division).—Mr. R. Elliott-Cooper, Chairman of War 
Office Committee on Hutted Camps. 

C.B. (Civil Diviston).—Mr. E. G. Mogridge, Assistant Secretary 
Railway Department, Board of Trade. 

K.B.E. (Civil Division).—Mr. C. L. Budd, C.B. E., Chairman of Copper 
Committee and British Representative on Inter-Allied Non-Ferrous 
Materials Committee; Mr. W. J. Pope, C.B.E., F.R.S., D.Sc., LL.D., 
Professor of Chemistry, Cambridge University; Mr. John Wormald, 


Chairman of General Service and Industries Committoes, War Priorities — 


Committee and Managing Director of Messrs. Mather & Platt. 

C.B.E. (Civil Division).—Mr. G. H. Banister, Special Director, Messrs, 
Vickers, Ltd.; Mr. J. W. Cobb, Livesey Professor of Coal, Gas and Fuel 
Industries, Leeds University; Mr. J. C. Maxwell Garnett, Principal of 
Municipal College of Technology, Manchoster: Mr. W. W. Lackie, Chief 
Engineer, (lasgow Corporation Electricity Department; Mr. D. S. 
Marjoribanks, Local Director, Sir W. G. Armstrong, Whitworth & 
Company; Mr. George Morgan, I.S.0., Controller, Post Office Stores 
Department; Mr. S. L. Pearce, Chief Engineer and Manager Manchester 
Corporation Electricity Department; Mr. R. P. Sloan, Managing 
Director, Newcastle-upon-Tvne Electric Supply Company; Capt. R. J. 
Wallis- Jones, Iron and Steel Production Department, Ministry of 
Munitions. i ` l 

O.B.E. (Civil Division).—Capt. H. F. Bourdeaux, Assistant Submarine 
Superintendent, P.O. Engineering Department; Mr. Wm. Hibterdine, 
Traffic Manager, Eastern Telegraph Company; Mn F. Holt, Chemist to 
Castner-Kollner Alkali Company; Mr. Foord-Kelcey, Professor of 
Mathematios and Mechanics, Royal Military Academy; | Mr. R. L. 
Gamlen, Master of the Nizam’s Mint, Hyderabad (formerly chief en- 
gineer of the electricity works at Bromley, Kent). 


M.B.E. (Civil Division).—Mr. Joseph Savage, Chemist to the Castner- | 


Kellner Alkali Company; Mr. Arnold Stevenson, Chief Chemist and 
Technical Assistant in Optical Munitions Department, Ministry of 
Munitions; Mr. A. G. Williams, Principal Observer, Optics Division, 
National Physical Laboratory. i 
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Obituary. 

J. R. HECKLEY.—We regret to record the death, which occurred sud- 
denly on Friday last, of Mr. J. R. Heckley, secretary of Messrs. Vickers, 
Ltd. Mr. Heckley*had been in the service of Viokers for half-a-century, 
and for several years had been secretary. 


MARCEL DEpReEz.——In the excitement and confusion of the last few 
years it is probable that not a few eminent scientific men have passed 
away without the event being recorded far and wide, as would ordinarily 
be the case. We observe a reference in ‘‘ Nature’’ to the death (on 
October 18th) of Prof. Marcel Deprez, whose name is associated with 
many historic electrical experiments. Although M. Deprez only applied 
himself to the industrial applications of electricity after reaching. his 
38th year—i.c., in 1881—he at once initiated a number of important 
methods. Thus in 1881, in conjunction with Carpentier, he patented 
the use of step-up and step-down transformers for transmission, and he 
was also responsible for the application of compound winding to dynamos 
in order to maintain a constant voltage. He also collaborated with 
D’ Arsonval and Carpentier in many now well-known forms of measuring 
instruments. In 1890 he was elected professor of industrial electricity 
at the Conservatoire des Arts et Métiers. Readers will learn with regret 
of the passing away of this eminent pioneer in the industrial applications, 
of electricity. 


Personal. | 

Sir Ertc GeppEs, it is reported, will be invited to accept the office of 
Minister of Ways and Communications, which the Government intends 
to establish. Sir Eric is a member of the Government without portfolio. 

Mr. W. J. Terry, until recently supervisor of purchases of the B.T.H. 
Co., Ltd., has been appointed secretary of the LoNDoN ELECTRIC WIRE 
COMPANY & SMITHS, LTD., of London and Salford, as from Jan. }, 1919, 
and he will also assist in the management of the London undertaking. 

Mr. W. T. Bower, late of the Metallic Seamless Tube Company and the 
Metallic Electrical Engineering Company, has taken an appointment 
as managing director to the Electrical Components, Ltd., manufacturers 
of switchgear and heating specialities, Norfolk House, 36. Cannon-street, 
Birmingham. ; 

Mr. J. M. Kennedy, O.B.E., M.Inst.C.E., has resigned his position 
under the Ministry of Munitions as superintendent of the Government 
rolling mills, Southampton, in order to rejoin his firm, Messrs. Kennedy 
Mr. Kennedy was primarily engaged 
as chief engineer on the construction of the factory and its power house, 
and subsequently he was appointed superintendent of the factory. On- 
the conclusion of hostilities, the staff and employees, numbering over 
2,000, presented Mr. Kennedy with a silver tea service. 

War Honovur.—Lieut. R. F. Petschler (R.E.), who has been awarded 
the Military Cross for gallantry in the field, rose from the ranks. At 
the time of his enlistment in 1915, he was chief estimating engineer in- 
Messrs. Johnson & Phillipa’ switchgear department, and was previously 
in the service of the British Westinghouse Company and Messrs. Ferranti, 
Ltd. 


Arrangements for the Week. 
FRIDAY, Jan. 17th (to-day). 

| JUNIOR [NSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, London, S.W. Paper on ‘‘ Recent 
Improvements in Electric Lamps,” by Capt. R. S. Mullard, 
R.A.F. l 

TUESDAY, Jan. 21st. . 
FARADAY SOCIETY. 

5, 6.30 & 8.10 p.m. At the Chemical Society, Burlington House 
London, W.1. General discussion on ‘‘The Present Position | 
on the Theory of [onisation,’’ over which Sir J. J. Thomson, 
P.R.S., will preside. 

ILLUMINATING ENGINEERING SOCIETY. 

8 pm. At the Royal Society of Arts, John-street, Adelphi, London, 
W.C. Discussion on “ Modern Practice in Office Lighting,” 
by Mr. A. Wise. 

THURSDAY, Jan. 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Lecture on ‘ Planning a Works Research 
Organisation,” by Mr. A. P. M. Fleming, O.B.E. 


FRIDAY, Jan. 24th. 


t 


PHYSICAL SOCIETY. 


5 p.m. At the Imperial Collego of Science, Imperial Institute-road, 
South Kensington, London, S.W. Papers to be read: ‘* Notas 
on Lubrication,” by Principal S. Skinner; “ On Sir Thomas 
Wrightson’s Theory of Hearing, by Prof. W. B. Morton, M.A. ; 
and ‘ Electrical Theories in Connection with Parallel Cylin- 
drical Conductors,” by Dr. A. Russell, M.A. 


INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W. Paperjon “Electric Welding,” 
by T. T. Heaton. Also other Papers qn Welding. 


INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS SECTION. 
7 p.m. At Northampton Polytechnic Institute, Clerkenwell, 
London, E.C. Paper on ‘‘ A General Outline of Telephony,” 

by Mr. H. T. Body. 


` 
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A New Industry.’ 


ed By H. A. HORNOR. 


-. 


. The Paper summarises some of the chief conclusions of a Com- 
mittee of the American Institute of Electrical Engineers in regard 
to the application of electric welding to shipbuilding and repairs. 

The two main processes of electric welding—namely, are welding 
and spot welding—are applied primarily to repairs and to certain 
factory quantity production jobs. Spot welding is used only on 
light material, and not very extensively. To be successful in their 
application to the construction of merchant vessels, processes must 
prove reliable for the joining of steel plates from 4 in. to 1 in. in 
thickness. Proper nomenclature and symbols were first investi- 
gated. A comprehensive sct of symbols has been approved by the 
Committee and is now in daily use. 

Are welding in this country has largely been done in the railroad 
repair shops. The process was cheaper and could be performed more 
rapidly than by any of the gas welding methods. lt also could be 
applied without pre-heating, and in many cases without the expense 
of disassembling complicated pieces of machinery. Spot welding 
was sought for by the railroad man, and there has been built a 
gondola car which has seen some seven or eight years of service. 
It is interesting to note here the difference in practice between Great 
Britain and the United States. The former, knowing little or 
nothing about spot welding, had the practice and application of arc 
welding very well under way; the latter exactly the reverse. It 
was early observed that the reliability of the electric weld depended 
substantially upon the skill of the welder. The manufacturers of 
apparatus and the superintendents in railway shops had struggled 
with the problem of training operators, but there existed in this 
respect a great deal of groping in the dark. 

Investigations were undertaken to ascertain if spot welding could 
be successfully applied to 1 in. thick steel plates. No difficulty was 
encountered with } in. and } in. plates, nor with | in. steel plates. 
The experimental machine was successful in welding three thick- 
nesses of 1] in. plate—a condition which far exceeds the requirements 
of merchant ship construction. This was the first time that any 
spot welding of this magnitude had been performed. The successful 
outcome of these experiments led to the design and construction of 
large spot welders to be used in the fabrication of ship sections. 
The practical application of a large 5 ft. gap spot welder will be 
made at a demonstration of a 40 ft. section of a standard 9,600 ton 
ship to be built at the plant of the Federal Shipbuilding Company, 
Kearney, New Jersey. This is the largest portable spot welder ever 
built. It will prove two points in ship construction by the electric 
method—namely, the clamping of the ship’s structural parts for 
assembly, thereby reducing the time in working the material as well 
as for the erection of the ship material; and, secondly, by the speed 
of spot welding it will prove the decrease in time for joining the 
material together. The large stationery spot welder of 5 ft. or 6 ft. 
gap will undoubtedly play an important paw in increasing the speed 
of fabricating sections of standard steel vessels. Designs are also 
being worked out for special spot welders for use in the construction 
of bulkheads. 

Are welding had been applied to a great variety of work, but 
there was no conclusive evidence that it could be developed to the 
stege of joining ship plates with the certainty of full strength. The 
first stage of this investigational work is now almost completed. 
Sample welds of 4 in. ship structural steel were taken by a special 
sub-committee to 14 or 15 different places where electric welding 
was being performed. This sub-committee saw the welding done, 
noted the conditions of current, voltage, electrode, operator, &c., 
and then prepared the welded samples for tests by the Bureau of 
Standards in Washington. The results of these tests showed a 
remarkable similarity, especially when it is realised that they were 
made by several firms with different electrode materials and under 
varying conditions of the electrical circuit. Practically all of the 
welds pulled at over 30,000 lb. per square inch, and several over 
60,000 lb., the average being about 58,000. On the bending test, 
one of the samples was bent to an angle of 78 deg. before a rack 
started, and tinal failure reached 80deg. In another case the sample 
was}bent to 65 deg. before the crack started, and final failure did not 
occurfuntil 86 deg. 
arc welding is applicable for the joining of steel where the structure 
is submitted to live loads, bending strains, static pressure or the like. 
Three 12 ft. cube electrically-welded tanks are now being con- 
structed. These tanks are built in such a way that from 12 to 15 
different designs of joints are used in their construction. They will 
be subjected to a static strain, and the deflection of the seams will be 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers, 


These results justify the opinion, that electric . 


directly measured. Afterwards they will be tested by extemal 
shock and crushed to destruction. Portions of the joints will be cut, 
sent to the Bureau of Standards, and again tested. In this connec- 
nection there is being built at the Norfolk Navy Yard a battle-towing 
target. The keel of the target. 110 ft. long, will be entirely elec- 
trically welded, and the results of this practical demonstration will 
be carefully recorded after it has been put in regular service. Follow- 
ing the investigations made by the Welding Committee, there has 
been a large increase in output of apparatus,and there are no difh- 
culties in now obtaining all the electrical welding apparatus that is 
needed. Certain manufacturers who were of the opinion that direct 
current was esrential for arc welding are now willing to admit that 
alternating current may have certain advantages. The electric arc 
requires a reduced voltage, and this is difficult to attain with direct 
without relatively expensive machines or a useless expenditure of 
energy. Few large manufacturing plants use less than 220 volts 
direct current. With this voltage the only economical method of 
transformation is in the use of a motor-yenerator set, with an efh- 
ciency of 50 to 60 percent. It is possible to use a supply voltage of 
110 volts with a variable resistance which cuts down the voltage to 
the arc volts; but this gives a very poor efficiency” In the case of 
alternating current, the supply voltage can be reduced by a trans- 
former which will supply, as in the case of direct current, a sufficient 
voltage for striking the arc and a satisfactory reduction when the arc 
has been struck. 7 

If a low-voltage alternating current is provided. a simple reactance 
may be introduced which has less of the wasteful characteristics 
of the resistance used with the direct current. The average appa- 
ratus will permit of electric are welding consuming about 6 kw. to 
8 kw. per welder; but if low voltage is provided there are certain 
outfits which will reduce the consumption as low as 34 kw. per 
welder, or even leas. 

It may be broadly stated that the electric process is cheaper than 
any other, both as regards speed and reduction of man power. 
President Adams has stated that at one of the Eastern shipyards 
the total number of parte on the welding programme of the standard 
riveted ships now building at that yard amounted to 225,000. The 
labour cost for riveting these pieces is about $245,000, and for 
welding about $99,0Q0, making a saving of $146,000. But this is 
only a drop in the bucket when compared to what might be pro- 
fitably done. He stated further that in certain particular instances 
the saving is as great as 90 per cent. . 

As regards the advantages of the bare and covered electrode, n 
definite facts can be stated. In England the practice has been 
to use the covered electrode which protects the welding arc from 
contact with the air, thus guarding against too great a formation of 
oxide. The practice in the United States up to the present time 
has been largely bare wire. Recently American investigators have 
discovered that there are advantages in the covered electrode, and 
many experiments are now being made, some with results. In the 
above-mentioned tests of welds, the best one of these samples was 
made with a coated (not an asbestos covered) electrode, using 
alternating current. It would seem that the bare electrode does 
not make as ductile a weld, or at least one as easily bent, as the 
coated or covered electrode. Ductility of the weld is of great 
importance in ship construction, and doubtless in other allied 
industries. 

But no matter what the type of electrode is nor its composition, 
no matter what kind of shank miterial is to be welded, no matter 


what kind of apparatus is employed, the reliability of the weld rests 


mainly upon the man who makes it. A properly trained man 
knows instantly whether he is making a weld or not and if a finished 
weld is satisfactory. The work of training electric welding operators 
early became a part of the functions of the education and training 
section of the Emergency Fleet Corporation. The men connected 
with this work are members of the Welding Committee. Schools 
for the training of operators, as well as for the conversion of operators 
into instructors, are established in many parts of the country. The 
aim js first to give the man intensive practice work, so that he 
becomes a good craftsman. -The initial methods are simple, as the 
exercise of the right-arm muscles must become flexible enough to 
permit the operator to give the required movement to the electrode. 
By a graduated series of exercises this is accomplished in about eight 
weeks. The man is then allowed to do production jobs in the shop, 
which gives him confidence through responsibility, and next to do 
some outside work—on ships if possible. The man is then turned 
over to an instructor. who gives him an intensive course in peda- 
*gogics lasting from five to six weeks. Teaching, after all, is itself 
a trade. The experience with the men in this respect is most in- 
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teresting. In nearly every case the man has resented this course 
at the start, but et the end has turned completely round, and in 
many cases has desired an even more extensive training. What is 
really accomplished is to give the man the necessary confidence 
to impart the knowledge that he Fas gained to another green man. 
The men under training are taken from the various industries, 
especially the shipbuilding industry, and after they have finished 
their instructor training course are returned to their employer to 
carry on the instruction in their own plant. 

One problem upon. which a great deal of experimental work has 
been made is to devise & practical and scientitic method of testing 
» welded joint after it has been made. Many suggestions have been 
made for the solution of this problem. They are briefly as follows :—- 

(a) Mechanicrl. By hammering the weld or by chipping at 
frequent interva's. 

(b) Electric. By means of resistance or voltage drop. | 

(c) Magnetic. By means of the permeometer or the change of 
conditions of the magnetic circuit. 

(d) X-ray. By means of an exposure on an X-ray plate. 

None of these suggested methods has yet been productive of 
conclusive results, and recourse must be had to the purely mecha- 
nical methods of striking heavy blows on, or adjacent to, the weld, 
or by using a chipping hammer and making intermittent examina- 
tions. 
proficient in the art, se that he may closely observe the welders while at 
work. This may be accomplished by a two or three weeks’ attendance 
of inspectors at eny one of the electric welding training centres. 

There ere many methods and processes of electric welding, but 
the two mein ones thet interest the Committee at the present time, 
and alone have been metitioned so far, are the spot welding and arc 
welding. Spot welding differs little in procedure or in design of 
apperatus from the form first introduced. Copper electrodes, 
water cooled in the hezviest machines, are placed on opposite sides 
of the materiel to .\be welded together. The joint is a lap joint. 
Mechines ere now so designed that two spot welds may be made at 
onetime. The routine of the operation is as follows: The electrodes 
are brought into contact with the materials to be joined, current is 
supplied sufficient to give the required heat, pressure is then applied, 
the current is remcved, and the pressure is removed, the weld is then 
complete. The operator has a perfect indication of making a good 
spot weld by the use of a button placed under the electrode. By 
observation of this he knows exactly the proper timing of the opera- 
tion. There is, therefore, no question as to a good, bad, indifferent 
spot weld. Automatic spot welders have been designed and built, 
but it is the general opinion that they add complication to & process 
which in itself is very simple. In an arc welding one side of the 
electric circuit is connected to the material to be welded, the shank 
material is usuelly prepared by bevelling the edge of the pieces 
to be welded together. The other side of the electric circuit is con- 
nected to the electrode. The operator is provided with a holder, 
which carries the electrode. By touching the electrode to the shank 
material the arc is drawn. The skilled operator now moves the 
electrode from side to side of the groove, giving a semi-circular 
motion, while at the same time moving the electrode along the groove. 


It is important that the arc ‘“ bite ” into the shank metal creating a’ 


perfect fusion along the edges, and the movement of the electrgde 
ia necessary for the removal of any mechanical impurities that may 
be deposited. In the coated electrode it is further necessary that 
the slag which forms for the protection of the pure metal be worked 
up te the surface. It is very important, in the event of a second or 
third layer, that the slag or impurities be carefully scraped away 
before the virgin metal is again laid on. The operator in are welding 
is protected with either a hand screen, covering the face with special 
glass through which to observe the work. Such glasses protect 
ageinst the prejudicial effect of ultra-violet and infra-red rays. 
The operator further uses gloves for his hands. ' For the very difficult 
work of overhead welding it is necessary for him to use a helmet 
which partly covers his breast. 

As regards shipbuilding, the advancement will naturally have to 
proceed toward means for accomplishing spot welding in very 
cramped locations. This makes an exceedingly difficult problem, 
as the power requirements are such as to preclude any very small 
device. In riveting, one-half of the apparatus is on one side cf the 
work and the other, half on the opposite side, and it is difficult to 
conceive of any method of spot welding that will admit of such an 
arrangement. Spot welding can, however, take its place in the 
fabricating shops, and within a few months it will begin to supplant 
riveting in this field. T 


. The tendency of development in arc welding is toward the auto- 


matic machine, to obviate the responsibility that has to be placed 
upon the skilled operator. These machines will occupy a very 
- Important position in repetition work. 


It would seem by fer the best procedure to make the inspector — 
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Carbon Brushes: Considered in Re- 
lation to the Design and Operation 
of Electrical Machinery. | 


* The following is a summery of the discussion which took 
place before the South Midland Centre of the I.B.E. on 
Wednesday, Dec. 18, 1918, of Mr. P. Hunter Brown’s Paper 
on the above subject. An abstract of the Paper appeared 
in THE ELECTRICIAN of Dec. 20 and 27. s 


Mr. A. T. BARTLETT, in a written communication, referred to the 
author's theory of air suction being the cause of the increase in the 
eocticient of friction at lower speeds: with perfect laboratory conditions 
it was conceivable that “ optical’ contact might occur between the 
brush and the commutator, but this was not probable in practice, when 
brushes were not really in good contact all the time. At the higher 
speeds this imperfect contact was increased. He described an experi- 
ment made some 12 vears ago, which suggested a difrerent explanation. 
A commutator with all its segments connected to a common ring was 
mounted on a special shaft. The common ring was connected to a slip 
ring, so that current from an outside souree could be passed into the 
commutator and leave at the brushes, pressing on the commyptator in 
the normal manner. Special attention was given to truth, surface and 
balance of the commutator at full speed, and to the bedding of the 
brushes. One brush was first put down and loaded uz to its normal 
current density, and the drop was measured. ‘i his could be represented by 
unity. A second brush was then put down and the current doubled in 
order to eliminate anv efect of change of current density. The drop 
was then roughly one-seventh. A third brush was put down with 
less ohange, the figure being then about one-fifth, He thought the 
explanation was that brushes were off the commutator for a considerable 
time, and this caused the retarding effect of the brush to be decreased. 
Possibly copper © picking © could be attributed to ‘ electrolysis.” but 
an irregular current distribution was often the larger factor. He had 
come across a pseudo electrolytic effect some 10 years ago. A heavy 
current low voltage generator was fitted with copper graphite brushes 
with a large ¢opper content. After running about 10 hours on trial 
the commutator developed a salmon colour matt surface, and the 
brushes. if not the commutator, began rapidly to be transferred in the 
form of powder to the bedplate and machine generally. The trial had 
to be stopped and a careful examination of the brushes and commutator 
was made. The surface of the positive brushes was metallic and bright 
whilst the negative brush surface looked as though it had been painted 
with dead lamp Wack: no trace of the copper content was visible, it 
had apparently been transferred by the current and with the current 
to the commutator exactly as it would te the case in normal electro- 
lysis. The negative brushes were replaced with graphite brushes and 
the machine then ran successfully. 


Mr. M. Kaun, in a written communication, inquired as to the physical 
explanation of how current is transmitted from the brush to the collector. 
The following facts gave a possible explanation :-—The voltage drop 
between collector and brush was comparatively constant over a large 
range of current densitv and showed a minimum value below which no 
current passed, the conditions resem bling those in electrical ares. Copper 
picking was apparently independent of the presence of moisture or 
traces of acid, which were ordinarily present in connection with an 
electrolytic process. Here, again, a similar action was found in the 
electric arc, the material of one electrode being carried in the dilection 
of the flow of current to the other electrode. A third indicatioh was 
the difference of contact drop between the positive brush and the 
collector and the negative brush. The flow of current from a carbon 
brush to a collector, differed from the conduction of electrical energy 
along a metallic conductor, which follows the ohmic law. lt resembled 
a large number of minute electric ares which did not usually contain 
sufficient energy to bo visiblo to the eye. With increasing voltage 
between brush and collector the energy in these ares increased very 
much more than the voltage. Thus an increase of voltage of 24 per cent. 
produced an increase of energy of 250 per cent. Sparking depended. on 
the voltage drop at any point between brush and collector, as could 
easily be proved by measuring this drop, when sparking occurred. 

Mr. W. N. Y. Kiya said that the negative temperature coefticient of 
carbon had an important bearing on the subject under discussion. In 
two large direct-cnrrent generators, one of 1,500 kw. and the other of 
1,000 kw. capacity. trouble was experienced with commutation at full 
load and over. Severe sparking and flashing occurred and overheated 
the brushes. Qne brush in a row would take more current than the 
others and get red hot with tumulative effect due to the negative tem- 
perature coefficient until the brush or flexible lead burned away. Then 
another brush would undergo the same process. In one case the trouble 
was eliminated by substituting Morganite, Link 3 for carbon brushes. 


_ It would be interesting to know whether the temperature coefficient of 


the Morganite brush was negative, and how it compared with carbon. 
Mr. W. F. Hiaas referred to the efiect of atmospheric conditions as 
illustrated by the behaviour of a 25-H.p. motor, 460 volts, peripheral 
speed of the commutator about 3.000 ft. per minute. The machine 
was installed on two girders, 8 ft. above the floor, about two years ago. 
The brushes would run about 10 days and then collapse all at once. 
Many different qualities of brush were fitted, with no improvement, 
although the commutation with regard to sparking was perfect. The 
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machine was taken off its girders and put on a concrete foundation in 
the same shop, and the trouble still continued. It was then moved 
into another shop. and had been running satisfactorily with the same 
brushes for 12 months. A second machine was installed where the first 
one was taken from, an exact duplicate, and the same trouble occurred, 
He attributed this to atmospheric conditions. 

Mr. W. Lawson said brush troubles could not always be, detected 
on test, and frequently did not arise until after the machine had 
been in service for some time. Until this ‘diftieulty could be n° 
moved standardisation should be approached with the utmost caution. 
The author had attributed the excessive wear sometimes produced on 
the top of the brush by the pressure finger to electrical rather than 
mechanical effect. ‘The speaker had not found any evidence that the 
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effect was electrical, An analogous electrolytic etfect oceurred in metera 
of the mercury motor type, where there was an amalgamated copper 
disc immersed in mercury. Two copper conductors amalgamated at the 
ends made contact with the mercury. and under certain rare conditions 
electrolytic action took place : one of the copper conductors was eaten 
away and a heavy deposition of copper by transference took place on 
the copper dise. He had never known of a case of this happening. with 
a meter of less than 50 amperes capacity, so that it appéared there was a 
eritieal value of current below which no deposition could take place. 
Further investigation might establish an analogy between these two 
cftects and also throw light on a possible relation between the speed of 
the conductor and the strength of the current determining the condition 
under which clectrolvtic effects occurred, 


Electro-Culture Experiments by the South Wales 
| Power Co. | | 


We have received from Mr. (. T. Allan the following par- 
ticulars of experiments carried out at Llanwit Vadre. near 
Pontypridd :— 

The field had an area of 2-07 acres and was situated as shown on the 
accompanying plan. The soil was typical heavy loam. approximately 
70 per cent. clay and 30 per cent. sand. 


CULTIVATION AND MANURE. 


In 1916 the field had grown oats, but in 1917 when taken over about 
March, it had been two-thirds ploughed. This was completed, but no 
manure used. . 

In March, 41 tons (20 tons per acre) of colliery manure was spread 
evenly over the field. In April the field was ploughed once lengthwavs, 
then harrowed and rolled. After this, 10 cwt. of 30 per cent. super- 
phosphate and 2! cwt. of sulphate of ammonia was spread over the 
surface. It was proposed then to cross plough. but owing to difficulty 
of obtaining plough, and also that the planting season was due, we were 
compelled to open planting drills and found only a fair tilth. 


Crop 1917. ° 


_ Potatoes were planted first week in May. and lifted first week in 
October, with the following results :— 


Cwts. (‘wts. e 
Planted. Lifted. Ratio. 
King Edward....... | pisi C E a 223: i; 
Irish Up-to-Date ... 200 a POMPEY seas £0 :1 
King's President ... 190 n, EO oasa 90 :! 
Arran (hief .......... ri) rer BT)... 475:1 
48 5cwt. 292-87 cwt. 60 31 
2-42 tons 14-6 tons 


Crop 1918. 


Potatoes were planted first week in May, and were lifted second and 
third week in October, with the following results ;— 


('wts. (‘wts. 
Planted. Lifted. Ratio. 
Templar from 
on Leven ...... 48-6 ow... 370-4 °° ooo... 76 31 
2°43 tons 18-5 tons 


ELECTROCULTURE. 

For this purpose 490 volt, 25 cycle, single. phase current was stepped 
up by an oil-cooled 10 k.v.a. transformer to 32.000 volts. and rectitied 
with a Delon type of rectifier which held the voltage at 39,000 in dry 
weather, and 30,000 in the wettest weather. The apparatus gave no 
trouble at all and held this voltage in the heaviest rain. 


Area under Electroculture. 


i - 1917. 1918 
Electrified area............... 1-21 acres ; 1-096 aeres 
Control area ............. OBB. esnan 0977 ,, 

Total citsiehacs ees 2:07 acres ......... 2-07 acres 


Network.—The network consisted of 5.850 vards of No. 24 S.W.Q. 
galvanised steel wire. The wires were spaced 6 ft. apart with cross 
wires arranged the same way so as to make a mesh 6 ft. square. These 
wires were supported from main copper carriers of No. 6 S.W.G. The 
network at first was supported on E.H.T. insulators atout 6 ft. 6 in. 
from the ground: later, on Aug. 14, this distance was reduced to 5 ft. 

In 1918, 1,860 yards of the same size wire were used, but the wires were 
spaced 9 ft. apart with no cross wires. The network was movable and 
kept, as near as possible, ‘2 ft. above the haulms. (For arrangement 
of network see plan). 

The 1918 arrangement was at right angles to that of 1917. 


Voltage Measurement.—In 1917 this was measured by a Kelvin & White 
electrostatic voltmeter, reading to a maximum of 100,000 volts. 
In 1918 it was measured by a sphere gap previously calibrated. 


Current Measurement.—In both years a Ferranti direct current 0/100 
volt moving coil voltmeter (with the resistance cut out) and calibrated 
asa milliammeter was used. This instrument, of course, gave the polarity 
as well as the valne of the current. The synchronous motor being 4-pole, 
by shifting the adjustable stationary arm of the rectifier } revolution. 
the polarity could be reversed if necessary, but the network was kept 
positive, The ammetcr was fixed on the negative. . 

Voltage.—In 1917, as stated before, this varied from 39.000 in dry 
weather to 30.000 in wet weather. 

In 1918 it was 36.000 volts, and this did not vary — 5 per cent.. the lower 
voltage being obtained during heavy rain, and the higher during drier 
weather. 
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Current in Milli-amperes.—In 1917 this varied from 2-5 in dry weather 
and from 4-0 to 7-0 in wet weather. 

In 1918 it varied from 0-35 in very dry weather to 0-8 during heavy 
rain, with an average of 0-5 during the nérmal damp weather prevalent 
in the district. 

It was endeavoured to keep the voltage constant during the treatment, 
and it is interesting to note the lower readings during 1918, which may 
he accounted for by the smaller amount of wire used as compared with 
the previous season, the ratio being3:1. Further, the insulators used 
during 1918 provided a smaller leakage path. 


Duration of Treatment.—Treatment was usually given between 
hours of 6 and 9 in the morning, and 7 and 10 in the evening. 
1917. 1918. 
Commenced ...... Aug. 10, morning, 118 hours ... June 22, 294 ours 
Finished .......... Oct. 1, evening, 164 hours ... Sept. 27, 294 hours 
ae sepa! 
282 hours ... 588 hours 


the 


Total 
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RESULTS OF ELECTROCULTURE. 


1917. 1918. 

Tons Tons per Tons. Tons per 

Acre. Acre. 

Electrified .... 9l 75 , 10:3 9-46 

Control ......... 33 ias G4 8-2 8-40 

Total ......... 146 7'05 average 18-5 8-93 average 
Increase......... 17-2 per cent. Increase......... 12-6 per cent. 
REMARKS. 


As previously stated the apparatus never failed and was successful 
throughout, although difficulty was expected in keeping the network 
charged during heavy rain. On dark nights it was easy to see the glow- 
ing network wires. In the rectifier hut. grass grew extremely quickly 
through the rough flooring of old sleepers, especially under the volt- 
meter, and in the dark the tips of their blades could be seen glowing, but 
after some days these went a dark brown, evidently showing that the 
discharge was too intense. Insects, such as butterflies, &c., on many 
occasions were observed, and it was noticed that. when flying under the 
network they kept very close to the ground, or else flew back away from 
the wires. Insects that happened to alight on the wires in the hut could 
be seen glowing in the dark, and in most cases after the current was shut 

‘off they were found to be dead. - 

It was noticed in both seasons that the potato haulms under the 
network kept green much longer than those on the control portion. 

Although the percentage increase in 1918 was less than in the previous 
year, it is to be noted that the total yield was increased, and although 

the treatment during 1917 was only during 7 weeks as compared with 
3 months during 1918, the decrease might be explained by the smaller 
area of network wire in 1918; but it should be also noted that owing to 
the network in 1918 being arranged at right angles to that of 1917 (see 


sketch), about one-quarter of the 1918 control portion had been under 


the network the previous year. 5 
It was unfertunate that owing to the weather being so wet during 
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the gathering of the 1018 crop, it was not possitle to weigh separately 
the potatoes taken from each quarter of the field. 


Cost oF INSTALLATION. 


4 Plant. 
£ s d. 
Transformer of 10 k.v.a. 400/120,000 volt ............. 204 0 0 
3 H.P. synchronous motor for rectifier ................ 55 0 -0 
£259 0 0 
Making rectifier arms, &c., approximately .......... 41 0 O 
£300 0 0- 
If is estimated this equipment could easily deal with 100/150 acres. 
Network. 
Galvanised steel wire ......o...esseessessscrnersersererrssee £2 8 O0 
Supporting steel wire—say .............ccecesceeeerreeeee 200 
Sapling poles, insulators—sayv 8 at 10s. 0... 4 OOO 
. ERDONT BBY ai cuss aE TEET EAE EAN 40 0 
£12 8 0 


A “Danger Notice ` was kept at the gate of the field warning people 
of the high voltage, and this probatly had a deterrent effect on prospec- 
tive thieves, but did not prevent a big cart horse breaking through the 
hedge during 1917, and which afterwards received a shock, departing 
with a good portion of the network attached to it. The horse dic not 
afterwards return, but it was apparently undamaged. This vear a 
sheep dog got under the network, and after receiving a shock through 
its tail, it departed very hurriedly, making loud noises, and also has 
not returned. 

Experiments on Oats, 1918.—In an adjoining field the experiment 
was made on a crop of oats, but owing to various difficulties, it was not 
possible to carry it out thoroughly. The results seemed to point to an 
approximate increase of 35 per cent. in grain, and an increase of 17 per 
cent. in straw. 


The Optimum Secondary Capacity of an 
Induction Coil. 


When an induction-coil is used in conjunction with a 
secondary condenser—as in a radiotelegraphic transmitter— 
the’ question may arise: what. is the value of the capacity 
which, connected in parallel with the spark-gap, yields the 
longest spark when the primary capacity and the primary 
current at “* break °’ are given ? | 

According to the impulse theory, in which the energy of 
the primary current becomes transferred to the secondary 
coil immediately after the interruption, and after a certain 
interval transformed into electrostatic energy in the secondary 
circuit, the answer to this question is obviously that the 
secondary potential is greatest when the secondary capacity 
is as small as possible. The matter is, however, not quite so 
simple when the oscillations of both circuits are taken into 
account. i 

If the oscillations be regarded as undamped the expression 
for the principal maximum secondary potential may be 
written, as already stated.* 


to, U sin 
V Lala i 
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For the present purpose it is convenient to write the ex- 
pression in terms of m(=1/u=L,(',/L,C,) instead of, u. . The 


expression then becomes | 


where 


Vom == =z- M sin ; e. © o oe > (1) 
VLC, j 
l 
~ dm —Qy/tm(1—k)} 
The problem is to determine the value of m, which makes 
M sin ọ a maximum when 4? and the other factors in the 


where AP dg af (2) 


_ expression (1) are constant. 


Now M is the same function of m as U is of u, and since 


* See HE ELECTRICIAN, p- 376, Aug. 30, 1918. 


By E. TAYLOR JONES, D.Sc. 


the frequency-ratio is the same for a given value of v as 
for its reciprocal m the value of sin ọ is also unaltered by 
substituting m for u. Consequently the value of m ree 
to give the maximum of M sin 9 is equal to the value of u 
at the maximum of U sin 9. = 

The optimum values of % and the associated values of 
U sia ọ for various values of 4? have been given in a previous 
section.* Consequently the valu.s given in Table II., with 
mand M substituted for u and U respectively, represent the 
solution of the present problem in every respect except in 
regard to the conversion efficiency. For example, if k?=0-571 - 
we have n,/n,=3, m=1--k?=0-429, and M=M sin p=1-323. 
In this case the optimum value of C, is that which makes 
L,C,/L,C,=0-429. Similarly, the (uv, Using) curves of 
Figs. 1 to 5t apply to the prsent problem if the abecisse are 
taken to represent m and the ordinates Msing. So far, 
therefore, from the principal maximum secondary potential 
increasing indefinitely as C, is diminished, we find that 
according to the present theory it goes through a series of 
maxima and minima as C, is reduced, remaining finite when 
C,=0. 

"The condition for maximum secondary potential, when the 
secondary capacity is the variable quantity, is of course quite 
different from:the condition for maximum electrostatic energy 
in the secondary circuit. The latter is identical with the 
condition for maximum conversion efficiency, the adjustments 
for which have already been discussed. In the adjustments 
here under consideration, in which the secondary capacity 
alone is varied so as to give a maximum of potential, the 
conversion efficiency has much smaller values. From equation 
(1) it is easily seen that the conversion efficiency, le., 


Lig C2V em 
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* See also Phil. Mag., p. 331, Aug. 1915. 
j t THE ELECTRICIAN, l.c. pp. 376, 377. 
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is equal to mk? M’sin?o. The values of this quantity are shown 
in the last column of Table V., which Table also contains 
for various degrees of coupling the values of m, M, and M sin 9, 
when the secondary capacity is adjusted to give the maximum 
potential. The numbers in the first five columns are, for the 
reasons explained above, identical with those of the Table 
giving the optimum values of n and the corresponding values 
of U and U sin 9. i 

Table V.— Adjustments giving Maximum Secondary Potential when the 

Secondary Capacity is Varied. 
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a LCN. n, } ~ PETER 
kz. m ~iu)} i M. M smo. | mk? M?sin Ọ 
0-92 0-0628 | 15-0 1-042 1-042 | 0-0627 
0-92 0-1297 11-0 1-040 1-040 0-1291 
0-90 0-0965 IL-0 1-054 1054 | 00965 
0-87 0-075 10-79 sd: -067 1-067 0:0742 
0-87 0-21 7183) 1-066 LOGG 0-208 
0-835 0-165 | 70 | LO94 LOo94 © M65 
()-768 0-11 (SOL =) b125 L124 | 0-107 
0-71 0-09 6-595 ; 14142 1-138 0-083 
O-F1 0-44 ; S767! O LA74 1-137 0-404 
0-70 O445 1 368 , LISS 1153004) 044 
0-64 O45 e 3-299 1-246 1238 , O44 
0-60 0-4353 5 342 | 1200 | 1288 | 0-433 
0-571 0429 © 30 1323 6 b323 | 0429 
0-5 O-4L | 2752 1-408 | I4ol 0402 
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It is clear that the adjustments given in Table V. are, from 
the point of view of efficiency, much inferior to those 
In which the maximum ‘potential is arrived at by varv- 
ing the primary capacity. To take an example illustrating 
the relation between the two sets of adjust ments let us suppose 
that.in an induction-coil provided with a secondary condenser 
A?=0-571, u=0:429. Then the frequency-ratio is 3, and if 
damping is neglected the conversion efficiency is unity. The 
Maximum secondary potential is given by 


Laria 
7 1.3993 
Von l 5B Le, , 
Now let the secondary capacity be reduced until v hes 
theJreciprocal of its initial value, so that m =0-429. The 
se@ondaryv potential increases up to this point, when it becomes 
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The potential is thus increased in the ratio 4/(1.C5/L,C,), 
or 1/+/ (0:429), ie., 152621. The conversion efficiency is, 
however, reduced from 1 to 0:429 (see Table V.), which is 
otherwise obvious since C, is reduced in thegratio x? 21, while 
V?,. is increased in the ratio 1 : x, so that the maximum electro- 
static energy is reduced to the fraction « (i.e., 0°429) of its 
orginal value. 

The general correctners of the above theoretical conclusions 
concerning the effect of varving Ca may be verified by experi- 
ment. For this purpose it is advisable to employ a primary 
condenser of large capacity, say, 20 or 30 microferads, and to 
connect with the secondary terminals a condenser of variable 
_capacity. If k* 1s about 0-57 it will be found that, on C, being 
reduced from its greates@value, the spark-length increases up 
to a certain point beyond which, with further reduction of Ca, 
the spark-length diminishes, showing that there is a certain 
optimum value of the secondary capacity. The diminution 
of C, being continued a minimum spark-length will be found, 
followed by a second maximum (smaller than the first) in 
accordance with the curve of Fig. 1, which, as explained above, 
should represent the relation between m and M sin 9 as well 
as that between v and Using. If k? is approximately 0-71 
it will be found that there are two nearly equal maxima of 
spark-length, occurring at different values of C, (compare 
Fig. 2). 

The experiment is somewhat complicated by the fact that 
unless the capacity of the secondary condenser is verv great 
in comparison with that of the secondary coil the variation of 
C, causes a change in the distribution of the current in the 
secondary coil, and thus also gives rise to a change in its self- 
inductance. It is, in fact, usually impossible to vary C, 
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without at the same time varving L,. There is also evidence, 
which will be referred to in a later section, that the coefficient 
of coupling of the primary and secondary coils varies with the 
nature of the distribution of the current in the secondary and 
therefore also with the value of the capacity connected with it. 
For these reason: it is not so easy to determine the effect on 
the secondary potential of varving C, alone, and thur to obtain 
by experiment the (m. M sin 9) curve for a given value of &, 
as it is to examine the effect of varving the primary capacity 
which is usually so large in comparison with that of its associ- 
ated coil that the current in the latter may be regarded as 
always uniformly distributed along its length. . 

With regard to the secondary charge, the maximum value 
of this is given by 

. / ae 
Giaa ae By mM sno . 2. 2 ee (3) 
42 

On the assumption that (C, alone is varied. 4 having any 
constant value likely to be found in an induction-coil, the 
function mM, te. m 4 [L+an- 2y im(1-— k?) | has no maxi- 
mum or minimum value at any finite value of m ; it increases 
continually as m increases from zero to infinity. Conse- 
quently there is no finite “ optimum ~ value of C, in relation 
to the secondary charge. The charge accumulated in the 
secondary condenser at the moment of maximum potential 
is greater the greater the capacity of this condenser. 


DETERMINATION OF THE ('APACITY OF THE SECONDARY COIL. 


When the secondary terminals are connected with bodies of 
very small capacity C, consists mainly of the capacity distn- 
bated over the secondary coil. It is defined. as previously stated, 
so that CLV, is the secondary charge. V, being the potential 
difference of the terminals, and so that 2V Ll’, is (neglecting 
resistance) the period of the secondary circuit when oscillating 
alone, e.g.. when the primary cireuit is broken and discon- 
nected from the condenser. During the oscillations the se- 
condary current is not uniformly distributed over the length 
of the wire and the self-inductance L3 is considerably less than 
the value which this quantity would have if the current were 
the same in all windings, as would be the case if the’secondery 
terminals were connected with a condenser of large capacity. 
While the product LC may be readily determined from the 
period, the determination of L, and C3 separately presents 
much greater difheulties. As an illustration of an approxi- 
mate method the following account is given of a determination 
of these quantities for an IB-in. coil. the secondary terminals 
of which were at the time connected to a pair of spark elec- 
trodes and to the electrostatic oscillograph—bodies of much 
smaller capacity than that of the secondary coil itself. | 

The method requires the determination of the quantities 
L,, Lap k2, LCa. gnd the ratio Lay Lig from which Ca can 
be calculated by the equation, 

E eTa ane oO) 
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The first four of these quantities were determined by methods 
to be described in the next section. With regard to the ratio 
L,y,/Ly,, this differs from unity because the current during 
the oscillations is not uniform along the length of the secondary 
coil, but is greatest at the centre and nearly zero at the ends. 
If we assume as an approximation that the current in a secon- 
dary winding at distance z from the middle is proportional 


to cos 7 where h is the length of the secondary coil, and if 
all the windings of the secondary had equal inductive effects 
on the primary when reckoned per unit current, it 1s easily 
seen that L,,'L,. would be equal to 7/2. In the actual case, 
however, the inductive effect of the secondary windings (per 
unit current) diminishes from the centre towards each end. 
This was tested by ballistic galvanometer experiments 10 
which the mutual inductance of the primary and a single tum 
of wire, wound on the secondary (or primary) in various 
positions, was compared with its value for the central position. 


* The secondery coil was wound in a large number of sections. 
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From the results of these measurements it was found that this 
mutual inductance could be represented approximately by 
the expression a—bz?—c2?. 


Consequently L, is proportional 
to | a : 


ie | az 
| (a—bz?—cz?) cos ~~ dz, 
—h/2 | h 


while L}, is proportional to 
+A)? 
i (a —bz?—e24)dz, 
J np pe 
since the current in the primary coil is uniformly distributed. 


The value of L,,/L,, is thereby reduced from 27/2, and becomes 
in the present case 0:9577/2. 


Another correction is necessary if, as in the present experi- 
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This determines h'/h, and we then have 
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r =a p E ope 
In the present experiments C is the capacity of the oscillo- 
graph and the sperk-gep terminals, and this is about one-sixth 
of the total secondary capacity C, the value of which is already 


l ko. 
known approximately. Hence cos Tal and ~=1-:12, 
z 2h’ 6 h 
E T 2 > s ' — ; 
from which Eo ee The effect of this correction is 
21 : 


therefore further to reduce Ly,/L43 by about 10 per cent. 


ments, the secondary terminals are connected with a capacity 
which is not negligible in comparison with that of the coil. 
In this case the secondary current is not quite zero at the ends 
of the coil, but should be represented es proportional to. 


Taking both corrections into account we have approximately 
L, /Ly9=0-852'2=1-335, 

from which by (4). putting in the values 42=0-768, L,=0-194 
henry, La,=20-4 henries, L,C,=1-114 . 1077 c.g s.—all deter- 
| mined for approximately the same mean magnetisation of the 
estimated if we know the ratio of the external capacity C, COT—We find 7 oe hs a | 
to the total capacity C,. If C, is small in comparison with 2==0°000053 microfarad, | 
C, the approximate value of the latter (obtained from equation and with the above value of the, product L,C, 
(4) by neglecting the present correction) may be used here. 


cos i where h’ is greater than 4. The value of h’ may be 
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If the current in the secondary windings varies as cos 
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charge per unit length will be proportional to sin T Hence. 


the ratio of C, to C, is equal to the ratio of 
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. NZ + TZ 
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L,=2,150 henries. 
When the secondary terminals were connected with a con- 
denser of 0-001 mfd. capecity—in which case the oscillating 
current can be regarded as practically uniformly distributed 


~—the value found for the self-inductance was 2.540 henries. 


It appears therefore, that the self-inductance of the secondary 
coil is reduced, by the change in the distribution of the current, 
in a smaller ratio than is the inductance of the secondary on 
the primary—a result which agrees with.the observation 
that the coefficient of coupling is also reduced by the change 
from the uniform to the non-uniform distribution of current. 


Phase-Displacement and 


Its Relation to Methods 


of Charging for Power.* 


2 By H. BUSSMANN. 


f The continval increase in the number of small power consumers 
raises questions with regard to phase-displacement: large trans- 
formers and motors are lightly loaded, and the capacity of the 
generators becomes extausted before they reach their nominal 
output. Another point of view is the parallel working of large 
power stations; an improper excitation of the generators may 
cause great displacement of phase and so render it almost 
impossible to work in parallel. These together result sometimes in a 
power-factor of 0-5 or less, and this leaves much to be desired. 
Apart from the insufficient use of the rated output of the generators, 
there is the ohmic loss due to wattless current in the conductors, 
which amounts in all to hundreds of thousands of pounds in the 
year. The object of the author is to consider questions arising out 
of these things and to lock for methods of improvement. 

The Paper contains four diagrammatic sketches showing how by 
improper excitation, two power stations werking in parallel may 
have to meet very difficult conditions. A vector d’azram is also 
given, but none of these are reproduced in the present abstract. It 
is sufficient to say that they refer to a hypothetical case, in which 
it is assumed that the one power station Les a normal ca; acity of 
20,000 kw. with a Icad of 15,000 kw. at a power factor of 0-7, while 
the other, which is of eqval capacity, has a similar load of 25,000 kw. 
and a power factor of 0-7. _ Thus, the one station transfers 5,000 kw. 
to the other. But in consequence of improper excitation, all sorts of 
cases may arise. If the first power station works its generators 
with a power factor of unity, its current output is 2,310 amperes 
instead of 3,300, with a power factor of 0-7. It does not, therefore, 


supply a3 much in the way of current as its own consumers 


require, which is 2,475 amperes. And, in addition to this, it is 
required to supply 5,000 kw. to the-other station. Other cases also 
arise which ère equally unfavourable. Generally speaking, small 
differencesfof¥excitation will produce these results. And this 
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“but they are not all that can be desired. 


explains why the switches open when stations work in parallel in 
such a way that changes of load are not accompanied by changes of 
excitation. Things are, of course, not very simple in practice— 
there are reactions due to ohmic and inductive causes, as well as the 
effects of capacity (7.e., condenser capacity) ; still this gives a general 
view in outline of the situation. The polygon of forces may be used 
to describe the working of several stations in parallel. The current 


Fic. 1.—SiNE-METER FoR UxEQUALLY LOADED PHASES. 


carried in the connecting cable between two stations needs very 
special attention. The phase-displacement in this connecting cable 
obviously depends on the conditions in the two stations, and will be 
greater or less according to the circumstances The power factor 
should always be adjusted to fit the mean phase-displacement in the 
network, unless some other conditions arise which justify a depar- 
ture from this principle, such a3 the known’ carrying capacity of 
certain cables or the phase-displacements of certain machines. The 
vector diagram (above alluded to) shows that the current in the 
connecting cable can have all sorts of values and all sorts of phases ; 
these things would be shown in a pkase-meter. ~ 
- Attempts Fave been made to improve this state of things by over 
excited synchronous motors or rotary converters or phase rectifiers, 
The usefulness of syn- 
chronous motors is not very grcat, and they can scarcely be used 
esonomically, on account of cost, &c., if they are to berun without load. 
The simplest plan has thus been found to be to throw the responsi- 
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- the use of a relay, which acts when the ourrent reverses. 


bility-on the torisumen’ alad.to make it worth his while to improve his ~ tion to the ordinary watt-hour meters there will be needed altogether 
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own*power factor. This tends to compenrate the power station in 
money, and to make the consumer see to it that his transformers, 
motors and_installation generally are properly designed and rated 
for; the work they Fave to do. Until lately, simple and suitable 
methods of measurement were scarcely available. ` It is necessary 
to have a method of determining the mean pł ase-displacement and 
wattless current over a given period, and to be able to sey arate 
lagging from leading current; and this must be done by some 
method not likely to lead to any dispute. Arno was probably first 
in the field, who suggested a meter which registered two-thirds of the 
actual power together with one-third of the apparent power. These 
fractions were suggested from the examination of the results shown 
by certain large Italian stations. The difficulties in other countries 
arose from the illegality of the method of charging and from the 
difficulty of installing, calibrating and controlling the instruments ; 
neither does the meter show the power factor with any accuracy, 
nor is any flexibility in altering the tariff of charges admissible. 
Thus, there were objections to this method. Nagel proposed to 
measure the mean phase-displacement by two single-phase meters, 
and in this way to fix the charges; but this is not free from objec- 
tion. The mean phase-displacement cannot be determined in this 
way, by determining mean loads. The ptase-displacement àt any 
instant can be found, but meters are integrating instruments. 
Strelow proposed m his German patent No. 247,861 (1910) the con- 
struction of a meter for measuring the wattless current, and this 
makes it possible to make the cl arges depend on the phase-displace- 
ment without any possibility of dispute 
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Fic. 3.—SINE-METER WITH 
ADDITIONAL COILS. 


Fic. 2.— VECTOR DIAGRAM AND 
A SINE-METER. 


This sine-meter is in principle a normal watt-hour meter, in which 
the voltage coils are connected to certain phases of the network ; by 
means of inductionless resistances in seri® with them the result is 
produced that there is only 60 deg. instead of 90 deg. between the 
voltage-field and the voltage. Such a meter is shown in Figs. 1 and 
2 diagrammatically and vectorially. -It shows the wattless output 
at all loads and afl power factors, and can be adapted to any method 


of charging ; it must be noted, however, that with . leading current. 


the direction of rotation is changed. The diffcrence between the 
readings on this meter and that on an ordinary watt-hour meter can 
be used to make any necessary adjustment in the charge to the con- 
sumer. The simplest way of making an experimental wattless- 
current meter is, according to Strelow’s patent 247,821, to take an 
ordinary single-phase ammeter, and to put the current coil in one 
phase and the voltage-coil on the two other phases. If the figures 
on such a meter are multiplied by ,/3, then with equally-loaded 
phases we get the wattless output. The méan between two such 
meters, inserted in different phases, gives the wattless output with 
unequally loaded phases. For consumers, who simply take current, 
and who desire to know their mean .power factor, this meter 
is all that is required. But more than this is needed in the case of 
power stations, working in parallel. If station A supplies a leading 
current to station B, this reacts very unfavourably on the phase- 
displacement in station B. It is, therefore, necessary to know the 
wattless leading current, which can be seen at once on the sine- 
meter by noting that its direction of rotation has changed. If sepa- 
rate measurements of leading and lagying currents are desired, then 
we must have either two meters in opposition with devices to pre- 
vent any kackward measurements, or a meter with two separate 
measuring dials. Current must always pass between the stations, 
and its amount and direction must be measured. This necessitates 
In addi- 
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four sine-meters and two reverse-current relays. In most cases only 
half this number will be required, since, generally speaking, the one 
station will alinost always be supplying the other. The phase- 
displacement at any instant can also be found from thé readings on 
the{watt-hour meter and the sine-meter. The quotient of the 
number of the revolutions on the two respectively is equal to the 
co-tangent of the angle of phase-displacement. The engineer is, 
therefore, in a position to tell whether at any moment the machines 
are properly excited, and whether the wattless current is suitably 
proportioned to the known output. From the co-tangent of the 
angle of phase-displacement it is possible to determine the ratio of 
the wattless ampere-hours to the total watt-hours, which correspond 
to the different phase-displacements. A table is given showing these 
ratios. Thus, with a power factor of 0-8, the wattless kilowatt. 
hours are 75-per’cent. of the actual kilowatt-hours ; at 0-7 they are 


‘102 per cent., and at 0-6 they are 13-3 per cent. 


The practical results which are deducible from these considera. 
tions may be shown by the following instance, which is derived from 
the author's experience with one of the large Westphalian power 
companies. This company supplies the consumer with meters 
for wattless current, which ought to register a figure equal to 75 per 
cent of the working current with a power factor of 0-8. For any- 
thing below 75 per cent., the consumer has a rebate of 0-03d. per 
kilowatt-hour ; for anything in excess he pays an extra 0-06d. per 
kilowatt-hour. These tigures are based on estimates of losses and 
gains which fall on the power company, and they no doubt depend to 


` some extent on personal ideas, which vary just as much as the cir- 


cumstances of the case, such as the position of the station, the load 
on the network, &c., and these are specially important in cases where 
two different authorities, such es a hydro-electric and » steam 
station, are working in parallel, the one supplying the other in caseof 
need, the two being possibly under the control of separate companies. 

As for the sine-meter, further improvements have taken place in 
its construction. The wattléss meter may have coils corresponding 
to the actusl output, as shown in Fig. 3. Then with a phase dis- 
placement of 45 deg., corresponding to a power factor of 0-7, there is 
no torque on the armature ; but, according as it is greater or less 
than 45 deg., so the armature turns in the one direction or the other, 
and figures are registered correspondingly on the two sets of dials 
trat are provided. By means of gearing and five dials (as shown by 
another d'agram, but not here reproduced) all the necessary figugs 
are recorded on the one instrument. The armature is prevented 
from rotating in the wrong direction by means of a pawl. 

At the present moment, the position of the central power station 
is a difficult one, and in the future it is very certain that this question 
of power factor will need serious attention. With the help of the 
sine-meter, as above described, it is possible to supervise two station: 
that are working in parallel with some certainty, and to adjust the 
various excitations to the mutual advantage of both stations. Many 
of the practical difficulties, which have arisen through working m 
parallel will almost certainly disappear if this or some similar method 
is adopted. Moreover, if there is to be an amalgamation of already 
existing stations, something of the kind will become an absolute 
necessity, and the change has the advantage of involving very little 
expenditure. 


Engineering Works Committees. 


A conference was held at York yesterday week between the National 
Engineering Employers’ Federaticn and the trade unions concerned, 
to consider the revision of the agreement that was entered into cn 
Dec. 20, 1917. It will be remembered that the Amalgamated Society 
of Engineers was not a party to the agreement, and the trade unic” 
delegates present at this conference expressed strong oppcsiticn to the 
idea of a separate agreement being made between the Employers 
Federation and the A.S.E. They represented that one agreement 
should apply throughout the trade. They intimated that they wete to 
meet delegates of the A.S.E. with a view to arranging an understanding. 

Mr. Dawtry (Steam Engine Makers’ Socicty) said the workers were 
satisfied with the smooth working of the existing agreement, and des! 
no revisions except such as would make the intention clearer. ae 
Dawtry criticised Clause 9 of the proposed new agreement, which prov! . 


that ‘in the event of a question arising which affects more than cne 


branch of the trade, or more than one department of the works, 
negotiations thereon shall be conducted by the management with at 
shop stewards.” Mr. Dawtry's contention was that this clause T 
abolish the sight of trade union officials to enter shops to discuss att 
the shop stewards any difficulties that arcse. In the absence ay 
union officials decisions might be reached that would affect the whe 
trade, and dissatisfaction might ensue. : ho 

Sir ALLAN SMITH (sccretary of the Employers’ Federation) © I 
presjded, promised that the views put forward should receive the 
consideration of the Federation. 
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Testing Transformer Oils. 


In a Paper read at z meeting of the London Section of the Society 
of Chemicel Industry on Monday, Jan. 6, Mr. Arno'd Philip, the 
Admiralty chemist at Portsmouth, Dockyard gave some account of 
the work that Las been done to estimate the small percentages of 
water in oils used for transformer purposes. When working at 
very high voltages such as those used in wireless telegraphy serious 
troubles occurred through the sludging of the oil. Tkat question, 
the author eaid, kad for some years been under consideration by a 
Committee of the Institution of Electrical Engineers, but protably 
due to the war the work of this Committee hed been delayed. At 
the same time, a cause put forward for the delay in the work was 
that the Committee had no means of determining the emount of 
water in the mineral oils used for this purpose. It was known, 
however, that the most minute quantities of water lad a serious 
effect on the insulation resistance of the oils, ard also on the 
hysteresis of the cils at high frequencies, the quantities of water 
which produced this effect being as low as 0-02 to 0-04 per cent. 
At the Portsmouth leboretory, in connection with oils for trans- 
former used in wireless telegraphy they ład gone into this matter, 
and had succeeded in devising methods which appeared to be in 
every way satisfactory. It had been suspected that there was more 
than one cause of the formation of moisture in oils, but during his 
experiments it tad not been found possible to separate out the 
various causes on account of the quantities being so minute. The 
method which he used was that a stream of air under & pressure of 
20 in. to 30 in. of mercury was sent through, say, two gallons of oil 
in very fine bubbles, at the rate of about two or three bubbles per 
second, the oil being heated to about 100°C. The air vas sucked 
through the oil in this fine stream and pressed through glass U-tubes, 
which were immersed in a cooling mixture of ice and hydrochloric 
acid, which gave a temperature of about —5°F. Thet stream of 
air was passed through for about 2 hours, at the end of which the 
U-tubes were washed, dried and weighed, and the weight of water 
calculated out. As an indication of the quantities of water found, 
the following figures were given: 0-006, 0-014, 0:005, 0-017 and 
0-0074 gramme per 100 c.c. of oil. The latter figure related to a 
sample of oil required for the wireless telegraphy instellation at 
Portsmouth. That particular oil was required to show a test of 
12,000 volts, but as supplied it withstood 22,000 volts before breaking 
down. After determining the moisture in it and removing it, the 
voltage which it withstood wes increased to 28,000. This indicated 
thet these minute quantities of oil did have @ serious effect upon 
the insulation resistance of the oil. An interesting point in con- 
nection with that particular oil was that it wes efterwerds exposed 
for 36 hours in close proximity to water, .but subsequent tests 
showed that it had not absorbed any moisture in thet way. If it 
had, the quantity was too small to be detected. 


DISCUSSION. 


Mr. N. A. ANFILOGOFF said that tho quantitios of water which had 
been detected at Portsmouth were so small that they might almost 
have been due to tho breath of the chemist who was doing the work. 
It seemed to him that the oils would abzorb a much greater percentage 
of moisture when in use in the transformer than that which had been 
shown by the author to exist when purchased. He had produced and 
could produce oils which were perfectly dry, but he would not guarantee 
that they would remain dry after usc in the transformor. 

_ Dr. Ormanpy thought the author had proved the importance of 
detecting these small quantities of water by tho instance he had quoted 
where the voltage withstood had been increased from 22,000 to 28,000. 
This matter was of considcrablo importance in view of the erection of 
large power stations and tho increased use of electricity which would 
involve a much greater use of transformers and transformer oil than 
hitherto. Were the oils which the author used a particular type of 
paraffin oil, and had he distilled any of the heavy boiling oils of the 
coal tar series ? He would also like to know if oxperiments had been 
made in the converse direction, viz., the extraction of small quantities 
of oil from water, using similar methods to those mentioned in the 
Paper, or would it be possib!e to remove them by eloctrolysis ? 

Mr. G- L. ADDENBROOKE said this question of small tracos of water 
in oils for transformer purposes was important. Methods had been 
used by electrical engineers for removing the water, such as by the 
usod of fused sulphate of copper and also calcium carbide, but these 
did not determine the amount of water. It had been shown by 
Mr. Rayner, of the National Physical Laboratory, in a Paper before the 
Physical Society, that water oxisted in oil in two states; it existed in 
an ionised form and also in the form of an emulsion. He was anxious 
to find out what the exact proportions of moisture in eils really wero, 
because it was quite clear that the state of the oils changed considerably 
even during testing. A year or two before tho war the Reichsanstalt 
published some figures which were of the same order as those given in 
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R Lessma asked whether an inert gas had been used instead 
If nitregen or CO, was used might not that exclude the possi- 
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bility of oxidation during the test? There might be an oxidation 
taking place in the oil itself even in the absence of moisture which 
would produce results such as those found by the author 

Mr. NEVILLE HUNTLEY said the design of apparatus used did not 
appeal to him. He had seen a good many tests made by it but it was 


liable to be contaminated by moisture during the test; indeed, he 


believed that had been the case. 

Mr. E. L. Lomax thought there was some misapprehension on this 
question of water in oil. It was quite possible to get oils perfectly 
free from moisture in the refining and sent out in that state. He did 
not believe an oil absorbed so much moisture as to aficct its electrical 
properties, and the results which had been noticed by the author were 
probably due to unsaturated hydrocarbons which were easily broken 
up by high-tension currents. 

Mr. T. H. Durrans asked why water was estimated by freezing in 
favour of using a drying agent. Was it because this method would 
have detected any other volatile constituents that might have been 
present ? 

Mr. Pamir, replying to the discussion, said that although the actual 
quantities of water shown by the experiments were small, théy were 
the amounts given off by 100 c.c. of oil, and in practice the amount 
was not inconsiderable, whilst the effect had hoen shown in the particular 
case he had mentioned where the voltage had been increased from 
22,000 to 28,000. The reason why freezing was adopted was for the 
reason stated by the speaker who put the question. He was unable to 
answer the qeustion put by Dr. Lessing as to the use of an inert gas 
instead of air whilst as to a possible oxidation in the absence of moisture, 
he could only refer to the improvement of the electrical properties of 
oils after the removal of the small quantities of oil which had been 
mentioned. As to the absorption of moisture by the oil whilst,in the 
transformer, to which reference was made by Mr. Anfilogoff, only a very 
small area was left exposed at the neck in order to reduce this possibility 
of absorption. The oil which he experimented with was a pure mineral 
oil. He had not tried the removal of oil from water by electrolytic 
methods as suggested by Dr. Ormandy, although he had tried the re- 
moval of water from oil, and had obtained extremely concordant results 
on repeating tests on the same oil. 


Whitley Councils. 


OPPOSITION OF TUBE MANUFACTURERS. 
The setting up of a Whitley Council for the iron and stcel tube trade 


is opposed by the employers. At a meeting of representatives of the 


employers and workpeople held in Birmingham at the instance of the 
Ministry of Reconstruction, Sir HARRIS SPENCER, representing the 
Midland Employers’ Federation, said he would strongly object to any- 
thing that was likely to interfere with the present arrangements. The 
existing machinery supplied means of discussing points of difference 
with trade union leaders. Industrial councils struck, he said, a blow at 
the principle of federation. ° ) 

The propcsal for a council was approved on behalf of the workpeople 
by representatives of the Amalgamated Tubes Society and the National 
Union of General Workers. , 

Mr. E. J. P. BENN, of the Ministry of Reconstruction, who was in the 
chair; said that in his view the setting up of industrial councils on the 
lines of the Whitley Report was the first move in the direction of a 
great system of self-government for industry. The times were serious, 
and it was important to have, where practicable, a representative body, 
with as loose a constitution as possible, which could be called into action 
when occasion arose. The tendency had been for Capital and Labour 
to occupy Opposite camps. Ifon any question as between the trade and 
the Government Departments they could present a joint view, there 
would not be much chance df the Government Departments going 
wrong. 


A Step TOWARDS INDUSTRIAL PEACE. 
Mr. G. J. Warpe, M.P., Parliamentary Secretary to the Board of 
Trade, speaking in London at the invitation of the Industrial Recon- 
struction Council, said we could not restore pre-war conditions in in- 
dustry. We must make afresh start, and there must be drastic—even 
revolutionary—changes. If these changes were to come peacefully it 
would be as a result of co-operation between all the elements in our 
industrial life. The self-government of industry by means of industrial 
councils was an object well within reach, and would get rid of mcst of 
the evils which permeated industry at the present time. Increased 
production could not be obtained without industrial harmony. 


A MUNICIPAL COUNCIL. 


The Bradford City Council is setting up a joint board, composed of 
equal numbers of representatives of the Corporation and of the municipal 
employees. For the election of representatives the employees are 
divided into 16 groups. The teachers and the piofesrional and admin- 
istrative Officers all come into the scheme. 
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Copper in Sweden.—According to the “ Zeitschrift für 
Angewandte Chemie,” rich deposits of copper ore have been 
located during last year in Sweden. Thus copper oxide 
deposits at Amot, Varmland, yield 90 per cent. of copper, 
and probably also some gold. 
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The Human Needs of 
Labour. 


We do not suppose there is any student of labour problems 


wha has not some general sympathy with the-principle of- 


the minimum wage. There seems something wrong with 
a community which tolerates a system whereby any of 
its citizens may be virtually compelled to earn insufficient 
for their vital needs. Of course, there is the law of supply 
and demand and the general view that it is economically 
unsound to pav an individual more than he is worth. 
These laws cannot be disregarded, but at the same time 
they must be accepted with caution. An underpaid section 
of the community is not a national asset nor a source of 
strength. On the contrary, it 1s a source of weakness, 
and therefore it may well be that the community may gain, 
rather than lose, by raising the standard of wages in certain 
cases. This has been proved at Cradley Heath in the case 
of the chain makers, whore earnings at one time were a 
disgrace to the country. In the words of ADaM SMITH, 
“ no society can surely be flourishing and happy of which 
the far greater part of the members are poor and miserable.” 

The war has revealed the disquieting fact that the British 
nation includes a larger percentage of men who are 
physically unfit than is the case in many other countries, 
and it appears that there are two main causes for this 
regrettable state of affairs. The first 1s inadequate or im- 
proper feeding, and the second is overcrowding. The 
housing problem is one of the most difficult with which 
we are faced; but, for the moment, this may be left on 
one side.: In the present article we are concerned more 
with the question of adequate feeding and other similar 
needs. . 

In this connection there are two main questions. The 
first is:—What is a living wage? The second is :—Ilf 
the standard of wages is raised, what will be the effect on 
industry and on the community at large ? 

The first question has been answered recently in a book 
by Mr. B. SeEEBouM. RowntTREE,* which is of the greatest 
interest. It contains the results of an investigation into 
the financial needs of working class families. The inquiry 
was by no means simple. The first variable it was necessary 
to fix was the number of dependents which should be taken 
into account. Through the assistance of the Registrar 
General, certain data were obtained in regard to the city 
of York, and then particulars were obtained of 2,161 
families. York was taken as, being a reasonably repre- 
sentative city. The investigation showed that at least 
three children should be allowed per family in arriving 
at the financial burden, which, on the average, would have 
to ke carried for a number of years before the children 
reached an age at which they would be able to contribute 
something towards the needs of the family. Even so, it 
appeared that 62 per cent. of the children would be 
insufficiently provided for during varymg periods and 
54 per cent. would be in this condition for five years or 
more. Even if the calculation were based upon four 
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children, it appears that 43 per cent. of the children for 
varying periods would be inadequately provided for, and 
38 per cent. would be in that condition for at least five 
years. Having fixed the number of dependents, Mr. Rowx- 
TREE discusses the food requirements that are necessary 
and the cost of the dietary, and then proceeds to deal 
briefly with housing, clothing, fuel and other necessaries. 
A chapter is also devoted to women’s wages. The con- 
clusion is thus reached that the minimum wage for a 
man should be 35s. 3d. per week on pre-war prices, and 
allowing for a.25 per cent. rise this would amount to 44s. 
per week after the war. 

In considering these questions from a general point of 
view, regard must be paid to the effect which a considerable 
rise of wages may have on the welfare of the community 
at large. It must be remembered that a minimum wage 
is not an average wage, and if the minimum is increased 
considerably the average must be still higher. The effect 
of such increases, generally speaking, is to raise the cost of 
living, as has been shown during the war, and thus the 
minimum of to-day will not necessanly be sufficient for 
the minimum of to-morrow, because the very fact of 
raising wages increases the cost that has to be met. 
Further, there is the question of danger to certain in- 
dustries. For example, by far our largest industry is 
agriculture, and at the present time the wages in this 
industry aie the lowest. If the minimum wage in agri- 
culture were to be raised seriously, sav to 40s. per week, 
the effect would probably be harmful to farming, unless the 
Government took steps to increase the price of farm pro- 
duce, and this might lead to a serious increase in the 
cost of living. When we say “harmful to farming,” 
we do not merely mean that there would be hardships 
onthe farmer, or that the farmer would make less profit, 
but that farmingin this country would tend to disappear. 
Lack of profit necessarily leads to cessation of production. 
Lastly, if a minimum wage is fixed above a certain level 
the inducement to serious endeavour may be very greatly 
reduced. 

It will be noticed that Mr. RowntTREeE’s figure is con- 
siderably higher than that suggested by the Labour Party, 
namely, 30s. per week, even when allowance is made for 
increase in prices. Whether this is due to difference in 
the standard of living we do not know; possibly the 
costs or requirements assumed by Mr. ROWNTREE are 
not altogether correct, but it would be impossible to 
express a definite opinion upon this point without checking 
the data very carefully. Mr. ROWNTREE assures his 
readers that his estimates, 1f anvthing, are on the low side, 
and in any case it must be admitted that some considerable 
Increase is desirable in many cases. The real question is 
whether Mr. RownTrREE’s remedy is sound. If public 
health is to be maintained, as it certainly should be 
maintained, then higher wages are desirable under the 
conditions assumed; but 44s. per week would still be 
insufficient to, provide for the needs of large families. 
Mr. Row TREE suggests that these greater needs should 
be met by the State, and that the cost of so doing would 
be roughly £11,000,000 per annum, though possibly the 
figure might be reduced to £8 000,000 per annum because 
the assistance would not always be claimed. 

The statement 1s made that this increase in wages might: 
be met (l) by a decrease in the cost of raw materials, 
(2) by an increase in the selling prices, (3) by reduction 


of profits, or (4) by an increase in the productivity. 


Naturally the last-named has the greatest possibilities, 
and the other three may often, though not always, be 
neglected. 
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it appears to us that the greatest objection to 
Mr. ROWNTREE’s proposal of such a high minimum wage 
is that it is based upon a transitory need. We do not 
deny the urgency of the need, and it may extend, in its 
most acute form, over possibly 8 or 10 years of a man’s 
life. The fact remains, however, that it is transitory, 
and it appears to us that if this increased burden is placed 
upon industry, the community at large must suffer. On 
the other hand, there is no question that public health 
. should be maintained above the present average. Although 
we do not believe in State aid as a panacea for all evils, 
or make the suggestion in a light-hearted way implving 
that the State is something outside the workers, we fe2l 
nevertheless that if there is to be State aid at all it should 
be granted to all families, where the need exists, merely 
during the transitory period, rather than throw the burden 
upon industry direct, which would mean that all men 
throughout their lives, irrespective of their needs, could 
claim a high minimum wage, and would lose the incentive 
to endeavour. l 

This is a large question and one in which the welfare 
of the nation is vitally concerned. We do not think it 
can lightly be put on one side. The war has changed 
our ideas and given usfresh views of our responsibilities ; 
but, on the other hand, great care must be exercised if 
the dangers of false economics are to be avoided. 


Reviews. 
Notions Sommaires d’Blectrotechnique. By R. DE VALBREUZE. 
` (Paris: Journal de la Houille Blanche.) Pp. 180. 6 francs. 

The applications of electrical energy are now so universal 
that a certain small knowledge of electrotechnics is desirable, 
and may soon be esséntial to all engineers. In fact, a short 
course of lectures on electrotechnics might with advantage be 
included in the curriculum of all students of general engineer- 
ing, and, apparently, it is to meet the needs of such students 
and engineers that the little volume under notice has been 
written. 

The treatment throughout is of an academic, rather than of a 
descriptive nature, and, whilst there are well over 100 diagrams 
there is a complete absence of photographic reproductions. 
The book is thus of quite a higher type than some of the ele- 
mentary books on electrical engineering, which, thanks to a 
liberal use of manufacturers’ catalogues, cover the whole sub- 
ject in a very sketchy and descriptive manner. 

The author tacitly assumes that the readers of this book 
will be possessed of a small knowledge of mathematics and 
mechanics. Yet apparently at times he has his misgivings on 
that score, for in a footnote he defines 7 and the radian ; yet he 
takes it for granted that the reader will be conversant with sines 
and cosines. l 

The subject matter is practically confined to the theory 
underlying the action of dynamo-electric machinery. Of the 
seven chapters, the first deals with fundamental electric phe- 
nomena, and the last—a very brief section—deals with 
voltaic and thermo-electric cells. The remaining chapters are 
devoted to the theory of altern:...:.; currents, and to the 
action of dynamos, motors and transformers. The sequence of 
the subject matter is of interest, for the author has taken the 
somewhat bold course of dealing with alternating-current 
theory and machines before dealing with continuous-current 
machines. It may be, to a certain extent, logical to deal with 
the alternating-current dynamo before proceeding to the study 
of the continuous-current machine. Yet, on the whole, the 
method usually followed in this country, of leaving alter- 


nating currents until theaction of continuous-current machines | 


18 well understood, although less heroic, would appear to be 
better for the student. 


The book is well and carefully written, the diagrams are good, 


THE ELECTRICIAN. 


6 


and the explanations clear. Misprints end mistakes, so far as 
we have noticed, ere remarkably few. The treatment is well- 
balanced and thorough, elthough, perhaps, a small section 
devoted to a brief discussion of the transmission of electrical 
energy should have been included, and would have added to the 
value of the book. Little is to be gained by discussing in 
detail the treatment of the various parts of the subject matter, 
as the treatment is uniformly good. It may be mentioned, 
however, that the brief explanation given of the actjon of 
compensating windings and interpoles is more exact than is 
sometimes the case in books of far greater pretensions. The 
book may be commended to the notice of all engineers and 
students who wish to obtain a concise treatment of the ele- 
mentary theory of the action of dynamo-electric machinery. 
It is of no use to those who desire simply a descriptive treat- 
ment with details of construction. A. K. CLAYTON. 


The Human Needs of Labour. By B. S. ROWNTREE. (London: 
T. Nelson & Sons, Ltd.). Pp. 168. 3s. 6d. 
We deal with this book in our Leading Article. 
| | o 


A New Principle-for Lightning 
Arresters.* 
By E. 0. SCHWEITZER. 

The electrolytic lightning arrester is designed to protect electrical 
machines, transmission lines, &c., from the effects of high-voltage, 
high and low frequency discharges and surges, whether originating 
from lightning or from some source in the electrical system itself. 
The arrester is usually effective, but, under sustained conditions, 
supplementary protection may be employed to advantage. A long 

- sustained high-voltage surge, or a series of frequently repeated surges, 
may so raise the temperature of the arrester that the hot electrolyte 
dissolves the active film from the arrester 
cones, thus reducing their resistance. The 
device about to be described is designed to 
open and close or vary the resistance of the . 
arrester circuit automatically at any time 
when it is in danger. The use of the electro- 
thermal valve as a complete lightning 
arrester obviates the use of an arrester of the 
ordinary type. A series spark-gap is 
required as for other arresters. The electro- 
thermal valve is shown in Fig. 1. 

The valve consists of a vertical cylindrical 
chamber made of a bakelite tube (5) closed 
at the ends by cast-iron caps. The upper 
adjustable electrode (4) is of artificial graphite 
in the shape of ah inverted four- sided 
pyramid supported by a steel rod (1), 
through which it makes electrical connection 
with the high-potential circuit to be protected. 
This rod pesses through the stuffing-box (2) 
in the upper cap, in which it can be moved, 
when desired, to vary the distance between 

the electtodes. The lower electrode (6) is a 
Fic. 1.—Cross-Sectrion flat plate of artificial graphite, permanently 
į oF ELECTRO-THERMAL attached to the lower cap, which is grounded 
VALVE. So far, ordinary city water has been used a 
the electrolyte. The chamber is provided 

with a small relief valve (3), and is also connected by a pipe toa 
reservoir by means of which a certain desired pressure is maintained 


„in it. 


The heat generated by the flow of current following a discharge 
through the electrolyte produces a pressure in the electrolytic cham- 
ber. This pressure is only partly relieved by the small valve, and in 
the meanwhile the resistance of the electrolyte decreases with rising 
temperature, so that the current increases rapidly. The .area of 
contact between the electrode and the electrolyte becomes less as the 
electrolyte level goes down, since the electrode tapers to a point. 
The decreasing area of contact results in an increasing contact 
resistance and the current drops rapidly, although smoothly. Despite 
the decrease in current, heat is now being generated at a high rate 
at the contact surface, and the electrolyte ia forced rapidly downward 
until contact is broken at the point of the electrode and the current 
becomes zero. The needle valve now relieves the pressure, and if 
the impressed voltage has been removeed the electrolyte will return 
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rapidly to ita original level. If, on the other hand, the impressed 
voltage hes been maintained et its full value, the electrolyte rises 
only to a point where it makes contact with the tip of the electrode. 
This contact is so small and of such high resistance that the produc- 
tion of heat is exceedingly rapid, the pressure quickly rises, the elec- 
trolyte is immediately forced out of contact with the electrode, and 
the flow of current is but momentary. This last cycle is repeated 
over and over again so long as the impressed voltage is maintained, 
resulting in a momentary flow of current at brief intervals. The 
higher the impressed voltage, the more rapid the operation of the 
valve. If the impressed voltage is sufticiently low, a small flow of 
current may continue indefinitely without causing the velve to 
function. Other conditions remaning constant, the distance 
between electrodes governs the electrical resistance of the valve, 
and thus the magnitude of current flow. If the distance is short, 
the current flow will be lerge end the operation of the valve rapid. 
As the distance is increased the time required to open the circuit 
becomes greater. 

The current-carrying capacity of the device may be greatly in- 
creased by reducing its resistance. Increasing the cross-section of 
the electrolytic chamber and at the same time inercasing the size of 
the electrodes will also increase the valve’s current-carrying capacity. 
Adjusting the needle valve to have a greater orifice decreases the 
apeed of operation since the needle velve then prevents the pressure 
from building up so rapidly as before. When the circuit has once 
been opened the electrolyte will re-establish contact with the upper 
electrode in a shorter time than before, since the needle valve will 
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release the accumwated pressure more rapidly. The needle valve 
must be set at the point which will give the desired ta’ance between 
speed of initial operation and speed of return to initia! position, and 
then be locked in place. 

An idea of the speed at which the electro-thermal valve operates 
at different voltages and the current which it carries can be obtained 
from the curves shown in Fig. 2. These show experimental results 
obtained at 220, 600, 1,050 and 2,200 volts, these voltages being 
impressed directly across the electrodes without the use of limiting 
resistance of any kind. At the beginning of each run the valve was 
at room temperature and the impressed voltage was maintained at 
full value for 10 minutes. The electrode distance was 3 in. (7°62 cm.) 
in each case. | 

At 600 volts the current rose from 0°55 ampere to 1:80 amperes in 
4 m'nutes 30 seconds. From the maximum the current dropped 
abruptly to zero in about 2 seconds. After remaining at zero for a 
few seconds the current begen to rise aca‘n, finaly reaching a maxi- 
mum at about the former value, whence it again dropped to zero. 
This cycle was repcated. After the third cycle the current remained 
approximately constant at its maximum for several seconds. By 
this time the electrolyte was very hot, and its resistance low, result- 
ing in a tendency for the current to reach a higher maximum than 
before. This tendency was opposed by the fact that the pressure 
above the electrolyte a'so increased more rapidly than before. At 
the maximum value of the current these opposing tendencies exatly 
balanced each other for an appreciable time, thus holding the 
current constant. l 

_The operation at 1,050 volts was quite different. Starting at an 

initial value of 1'25 amperes, the current increased more rapidly 
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than before to a maximum of 2:80 amperes, which was reached in 
] minute 30 seconds. The point ofsinflection in the curve is notice- 
able but less distinct, because the action is now more rapid. As 
before, the current dropped abruptly from its maximum to zero. 
After è brief intervel it rose again to about 1-75 amperes, dropping 
immediately to zero. Thereafter the current did not at any time 
exceed 0-25 ampere, £ value which it reached intermittently until the 
end of the ten-mirfute test. 

At 2,100 volts the current rose very rapidly from an initial value 
of 2-2 amperes to a maximum of 5 amperes, which it reached in 
25 seconds. It then dropped abruptly to zero gs before. This time 
the ection wes so rapid that no point of inflection could be observed 
in the ascending curve. After 25 seconds, the current never again 
exceeded a value of about 0-5 ampere. Up to the end of the ten- 
minute run the electrolyte made contact with the electrode tip at 
intervalaof three to four seconds. At each contact there was a 
momentary flow of current, ebout 0-5 ampere in value, which 
dropped to zero again almost instantly. ` 

It is interesting to note that the flash of the are each time contact 
was made and instantly broken could be distinctly seen through the 
4 in. (3-17 mm.) bakelite-fibre well of the electrolytic chamber. 

The variation of electrical resistance during the four runs was as 
follows :— 


Impressed Initial Resistance of 
voltage. resivtance, max. current. 
Ohms. Ohms. 
CoO. capiincativeauay -— 88O 
HOO: _ xisotinaseasers LORO manieri 333 
1,050 B400 | waist werent 375 
2,100 955 420 


The resistance of the electrolyte itself decreases uniformly as the 
temperature increases, but the contact resistance between the elec- 
trolyte and the electrodes, always a considerable percentage of the 
total and sometimes the goveming factor, varies according to the 


impressed voltage and other conditions in a manner which is rather 


obscure and does not lend itself to accurate prediction. Other teste, 
made at various voltages (up to 2,100 volts) served merely to corro- 
borate the results obtained. 

p After 20 or more seperate runs the interior of the electrolytic 
chamber was found to be in perfect condition. The upper electrode 
was still smooth and unpitted. The bakclite tube, the lower elec- 
trode and the cast-iron caps all appeared to be ih perfect condition. 
No test has yet been made to determine how adequately the electro- 
thermal valve will take care of a disruptive discharge such as that 
caused by lightning. It is proposed to determine the characteristic 
of the valve at voltages up to 6,000 or possibly higher. Various 
electrode distances will be tried-&t different volteges, and readings 
will be teken of time, initial current and maximum current. The 
influence of factors such as needle-valve orifice, dimensions of cham- 
her and electrodes, distance between electrodes, composition of 
electrolyte, &c., will also be studied. 

Two points in the development of thedevice up to date deserve 
mention. It was foreseen that the electrolytic action between the 
electrodes would result in the decomposition of water into hydrogen. 
and oxygen, and that these gases would form an explosive mixture 
èbove the surface of the electrolyte. This expectation was later 
confirmed by draining off some of the gas into a test tube and igniting 
it. To prevent the possibility of an explosion in the electrolytic 
chamber, the electro-thermal valve was originally proposed for 
use in series with an aluminium arrester, bui it would be equally 
suitable for use as a self-contained lightning errester, without any 
assistance from the aluminium arrester. 

From the preliminary experiments so far completed it is evident 
that the electro-thermal valve possesses special advantages as &. 
lightning arrester. Connected from ground, through a horn gap, to a 
power line, it will promptly extinguish the power arc at the gap, 
following a disruptive discharge ; it will at the same time protect 
itself from any possible ill effects resulting from the flow of power 
current. The device can probably be so designed for a power line 
of any given voltage as to interrupt the flow of power current within 
five seconds after an arc forms at the gap It remains to be deter- 
mined whether this device will provide a sufficiently easy path to 
ground for high voltage disruptive discharges, and whether it can 
dispose of such discharges without injury to itself. 

That the electro-thermal valve can be so constructed as to carry 
current from a high potential to ground over æ very wide range of 
voltage conditions is evident. It is theoretica!ly possible to design 
the device in such a way that any one of the four operating curves 
illustrated in Fig. 2 can be duplicated at any predicted voltage, #0 
matter how high. To duplicate, at 100,000 volts, the curve marked 
220 volts on the sheet would however require a device of huge dimen- 
sions, 
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If the electro-thermal valve is found to possess in sufficient degree 
the other qualities required of 2 good lightning arrester, its possible 
field of usefulness should be very wide. It would be cheaper in 
first cost than the ordinary arrester, and would not require any 
charging, frequent inspection, skilful attendance or delicate 
handling. It might, therefore, be expected to replace existing types 
of arresters to a considerable extent. 
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“DIMENSIONS OF TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Prof. Robertson supposes he has to make some sort of 
reply to the writer's critical reconstruction of the reasoning 
in his “ Theory of Transformers Dimensions.” 

The answer desired, that he accepts its correctness, can 
scarcely be expected from him yet, as his remarks show he has 
not digested the writer’s contributions to the subject. 
says he does not understand the writer’s method, which is 
Lagrange’s classical method, yet commits himself to the 
statement that the method requires the assumption of uniform 
‘densities. The Lagcange-Low method has indeed been applied 
to the special case where densities are restricted by heating and 
saturation to approximately constant upper limits. But it has 
also been applied with variable densities for Steinmetz’s uni- 
versally accepted iron loss formula, a. more general case than 
Prof. Robertson has yet attacked. - | 

The writer has improved the mechanism of the method, 
without touching its principles, by eliminating the indeter- 
minate multipliers, and obtaining the minimum conditions in 
the form of a matrix determinant equated to zero, a procedure 
so obvious that priority for this small piece of pure mathe- 
matics is claimed with diffidence. 

No apology is needed for determinant notation nowadays, 
but if Prof. Robertson dislikes it, he can work out the velues 
of the indeterminate multipliers in Lagrange’s way. 

There are two stages in all the methods under review—First, 
the elimination of the partial differential coefficients to obtain 
the complete formal conditions of the problems; and the 
second, the reduction of the complete conditions to their 
simplest or most convenient form and the numerice! solution of 
the system of equations so obtained for particular numerical 
deta. | 

In the first stage Prof. Robertson makes the simplifying 
assumption that the iron loss is proportional to the flux density 
squared, assumes the arbitrary conditions that the power and 
losses are fixed, and uses these conditions and the resulting 
minimum cost condition of equal iron and copper losses, to 
eliminate densities from the power equation. This is some- 
times called Bohle’s method. < 

Attacking the transformed problem, Prof. Robertson takes 
the ratio of the orthodox cost function to the 3 per cent. power 
of the transformed power function and equates its partial 
differential coefficients to zero. 

The equatiogs so obtained he takes as minimum conditions 
for the original problem without demonstration of equiva- 
lence, proof of which it has been left to the present writer to 
give in this journal. l | 

The reasoning by which equality of losses is obtained by 
Prof. Robertson is false where not incomplete, and gives correct 
results only by a lucky chance. He suggests that if the results 
are correct there is no need to worry about the reasoning, but 
with Steinmetz’s more accurate iron loss formule if the student 
applies the false reasoning he will get felse results, if correct 
reasoning he will get intractable expressions on eliminating 
densities. n S ; 

Thus Robertson’s method fails except for Bohle’s simplifying 
iron loss assumption, and even in this case is harder to follow 
in principle, and leads to much longer and harder algebra than 
the direct applicgtion of Lagrange’s method. 

Having obtained by any equivalent method the complete 
conditions of the problem the first st-ge is completed. 


`~ 
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‘The second stage of reduction to a convenient form for 
numerical evaluation follows. 

It was remarked by the writer that Prof. Robertson had not 
stated what advantage was gained in the first stage by the 
Bohle-Robertson method over the direct application of the 
Lagrange method. 

In reply, he claims advantages in the second stage. 

The cases are entirely distinct. His reply is irrelevant. 

Taking his claims on their merits, it is seen that he starts the’ 
second stage with a system of equations equivalent to and 
transformafle to that obtained by the direct Lagrange method 
for Bohle’s iron loss formula. _ 

He stigmatises the letter system of equation es complicated, 
the inference being tha tthe former is simple. His solution of 
the sysetm is largely graphical, otherwise, Ke claims, only ele- 
mentary arithmetical operations are required. ee 

-The writer in this stage uses nothing more advanced than 
‘Horner’s method, particular cases of which—square and cube 
root extraction—are taught in elemeniary schools. 7 

For Steinmetz’s more accurate formula, the writer can still 
obtain numerical values, using nothing higher than Horner’s 
method. | | 

Prof. Robertson claims a ‘‘ once-for-all’’ nature for his 
solutions which will obviously apply, if true, to the identical 
numerical values obtained by any other correct method for 
Bohle’s iron loss assumption. 

Neglecting the source of inaccuracy in Bohle’s iron loss 
formula, probably not very serious in many cases, the writer is 
profoundly sceptical about the possibilities of eliminating trial 
and error work from transformer design. . . 

The most his experience leads him to look for is the reduction 
of trial and error work to 2 reasonably natrow range, andthe 
rapid convergence of successive values to the neighbourhood of 
a real manufacturing minimum. : 

Of methods known to the writer other then the Bohle- 
Robertson and Lagrange-Low, only Arnold and La Cour’s is © 
capable of giving values converging to a real manufacturing 
minimum, but the authors have not so used it. 

It would be inferior in rapidity of convergence to the other 
two, but superior to the former in its applicability with Stein- 
metz’s iron loss formula.—I am, &c., 


London, Jan. 13. A.R. Low. 


The Government and the Railways. 


e » 


There is as yet nothing definite to be said with respect to the Govern- 
ment's intentions segarding the railways or the electric supply of the 
country. There is room for uncertainty as to the exact significance 
of what Mr. Lloyd George said a few days ago to the deputation of rail- 
waymen who waited upon him to urge the national programme of the 
Railwaymen’s Union. Mr. J. H. Thomas, M.P., the general secretary 
of the Union, when fresh from the interview, gave the following account 
of the Prime Minister's speech :— > 

“ The Prime Minister announced that there is going to be a revolution 
in the transport industry. It is the Government's intention to appoint 
Sir Eric Geddes as Minister of Transport, and for the State to deal with 
the whole of the railways and the electrical industry, both for transport 
and power purposes. Mr. Lloyd George asked us for the moment to 
suspend negotiations for the national programme, having regard to 
these difficulties and the necessity of getting Parliamentary sanction 
to the new proposals, The Prime Minister assured me that this will be 
the earliest measure introduced into the new Parliament, and will be 
speedily passed into law.” E 

Upon the strength of this statement some newspaper paragraphs 
referred to the Government's intention to “ nationalise ” the railways. 
It will be seen that the word “nationalise ” was not used by Mr. Thomas. 
“ To deal with ” might be something very different from nationalisation, 
In some quarters it has been stated that Mr. Lloyd George told the 
deputation that the question of nationalisation would be held over for 
the present. ° l 

With regard to the electricity undertakings a policy has been mapped 
out by the Committee on Electric Power Supply, but there has been no 
similar survey of the ground in the case of the railways. There has, 
however, been 4$ years’ experience of Government control. Perhaps the 
Government’s move may be in the direction of aseuming a permanent 
control of the railways and not a complete nationalisation. Mr. Winston 


- Churchill has used the word nationalise ; Mr. Lloyd{George has not. 
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Electricity in Mining. 


In Part II. of the Mines and Quarries Report for 1917 it is stated that 
the increase in tte use of electric safety lamps was very marked. Tho 
number was 146,65! against 126,784 in 1916 and 95,167 in 1915. Two 
new electric lamp; and several modifications of existing ones were 
approved during the year. The difficulty in getting British manu- 
facturcrs to produce suitable safety lamp glass has been overcome. At 
the Home Offie experimental station at Eskmeals researches are 
being made on ‘‘ the igniting power of sparks from magneto exploders 
and magneto telephones,” and on the igniticn of firedamp mixtures by 
sparks from rocks and tools. 

Mr. Nelson having joined H.M. Forces, the work of hygpection of 
electric plant in mines and investigating accidente at mines Que to elec- 
tricity, and of attending inquests and gourts of inquiry following fatal 
accidents due to electricity, was carred out during the year by Mr. 
W. E.T. Hartley, Junior Inspector of Mines, in respect of the Scotland 
and Northern Divisioys, and Mr. W. J. Charlton, Junior Inspector of 
Mines, in respect of the other four divisions. Mr. Nelson has, how- 
ever, been released from his military service, and has now resumed his 
duties as Electrical Inspector of Mines, in addition to certain work for 
the Controller of Coal Mines. 

The Coal Mines Act requires a return to be made on Jan. 21 of cach 
at of the aggregate horse- power of electric motors in use above and 

low ground at each coal mine. A summary of the returns received 
on Jan. 21, 1918, is given below :— 


Division. . | Surfare. | Underground. : Total. 
| H.P. H.P. H.P. 
Sootland ..............ccceece eee 38,463 | 135,668 174,131 
Northerm..................se0008 | 103,507 110,469 / 213,976 
York and North Midland... 91,393 | 75,788 ' 167,181 
Lancs, N. Wales & Ireland 20.376 29,502 49,878 
South Wales...............000- 121,587 123,178 | 244,762 
Midland and Southern ...... 16,418 47,294 - 63.712 
Total ios siiis te ule oe 391,744 | 521,896 913,640 


@ 

In 1916 the total horse-power of motors on the surface was 368,446 
{an increase of 6-32 per cent. in 1917 over previous year) and 482,216 
underground (increase 8-23 per cent. in 1917), or a total of 850,662 w.e. 
in 1916, showing increase of 7-4 per cent. for 1917. The number of 
electrically driven coal-cutting machines in use at the end of 1917 was 
1,739, an increase of 149 over the numbor in use at the end of 1916. 
During the year 1917 there were in all six fatal accidents at mines 
definitely due to electricity investigated by H.M. Inspectors of Mines, 
causing six deaths, four on the surface and two underground. 

Of the 1,041,840 persons employed at mines, 823,986 worked uneer- 
ground, and of those who worked above ground 11,297 were females.. 
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CoaL CUTTING MACHINERY. ~- 

There were 678 collicries where coal cutting machines were at work, 
against 660 in 1916. The total number of machines emploved was 
3,799 (against 3,459), of which 1,739 were worked by electricity and 
2.060 by compressed air; the total quantity of mineral obtained in 
1917 by the aid of these machines was 28,196,486 tons, an increase of 
1,391,088 tons. The Scotland and the York and North Midland Divi- 
sions take the lead as regards the number of machines employed, 50 per 
cent. of the total number of machines in use being employed in those 
two divisions. The table below gives the number of machines. 
motive power employed, &c. - 

The quantity of minsral cut by electric coal cutters was 16,081,034 
(against 15,507,311 in 1916), of which 8,861,385 was in Scotland and 
4,184,359 in York and North Micland Division. i 


; Rural Transport Facilities. 


The subject of transport in rural districts has been under consideration 
by the Ministry of Reconstruction, which sent out circulars in February 
last to the county councils and other public Fodies in order to ascertain 
their views on reconstruction questions generally. According to ‘‘ The 
Times,” a large proportion of the replies suggested, among other things, 
an improvement in rural transport. After consideration of various 
methods of meeting the demand, the Department favours the develop- 
ment of .an extensive system of light railways, which it is proposed to 
call ‘' Agrails.”” The form of transport contemplated is neither a light 
railway not atramline. The truck would te a kind of tramline, cheaply 
constructed and easily laid and lifted, of 2 ft. gauge. It would-be laid 
on the road, or, where the road was not sufficiently wide, over ditshes 
or waste land alongside the road. A singie track would be used, with 
loop3 at frequent intervals. Though the gauge would bo narrow the 
trucks might have a considerable overlap, and, though it would be in- 
advisable to run such heavy loads, there is stated to bo no reason why 
the trucks should not have the same capacity as standard-gauge wagons. 
Passenger cars of some type still to be settled would also be run ; but 
the primary purpose of the “ agrails’’ would be the car,age of agri- 
cultural supplies and produce, coal, &c. A speed of 20 miles an hour is 
suggested. The traction would be mainly by steam or electricity, 
according to local conditions, but where the rails were carried into sidings 
on private farms, petrol tractors or horses would draw the wagons. 
Possibly, by the use of ‘‘ containers,” it would be feasible to run loads 
direct from the “ agrails ` along the ordinary railways with which they 
would be joined. There is much light railway material lying in France 
and cleewhere, and the plant for making the material and the habit of 
making it have been fully acquired by British manufacturers. An 
experimental light railway scheme is being worked out at Biggleswade 
by the Board of Agriculture. Military material is being used, and it is 
hoped that the experiment will demonstrate that the raving in the cost 
of road upkeep by the withdrawal of heavy market traffic will more than 
cover the interest on the local authorities’ share of the expenditure. 


| Mineral obtained 
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Dicsion Number of | Number of | Worked by Conveyors... 
collieries. machines. Electricity. {Compressed air.| Tons, at coal face: 
Scotland .........sccscsessceccesseeeerceseeeees 234 1039 893 146 9,841,098 102 
Northern sesccussiseessavnseurnstancen ses elvasees 89 750 | 145 | 605 3,784,051 75 
York and North Midland ..............0... 132 879 425 | 454 8,354,159 138 
-Lancashire, N. Wales and Ireland ...... > 93 . 620 55 | 565 | 2,796,388 45 
South Wales..............06006. Conan 55g | 159 : 69 | 90 i 718,314 205 
Midland and Southern a. 7) 352 2o 200 | 2,702,476 38 
Total 674 | 3,799 1739 | 2060 | 28,196,486 | 603 
i ‘ i aes =o. ee et [arte a eee ee ee ee Ange ee ee 
Total in 1916 asoson 66% | 3,450 | 1,590 | 1,869 ` | 29,805,398 | 491 
Tahle of Mechanical Coal Cutters in Use in Various Divisions. 
Number in use. 
; ae O eee 
Kind of machine. | York and |Lancs., Wales! South Midland and : 
Scotland. | Northern. | N. Midland. | & Ireland, | Wales. | Southern, | Total- 
Bo (Dine aaneen 590 46 | 157 10 3 36 842 
T cce 261 2 | 90 24 30 26 456 
B EA Chim cscs ten a a 36 32 > ım 21 
E Q | Percussive..........csseceeseceeseeseens 2 sail 1 sii 
œ (Rotary heading .................00.. 4 2 | 6 
Metal’ shied cteset TA 893 | 145 | 425 
BS (Dia: 97 40 130 
í By Jil Bar oechataae E 7 17 49 
Ẹ BS Chaini a 2 26 123 
z g POTCUSHIVE ...... cc ccc ccc nen ces senees 39 522 150 
A 9 Rotary heading ...............00 1 ude 2 
e T E | 146 605 | 454 
Total. soccer rE N 1,039 750 879 
| ere seems! 
Total in 1916 .......cccceceeeeeseeseseeeeeeees ' 987 671 802 
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January 11, 1919. 


Street Lighting Developments at 
Oxford. : 


x 


An interesting and novel device for strect lighting, the Holophane 
refractor lantern, has been recently installed at Oxford, which is stated 
to be the first city in England where it is employed. This lantern; which 
is-shown in Fig. 1, consists of two distinct prismatic pieces fitting closely 
inside each other, whereby the natural distribution of light from a half- 
watt lamp is modified, giving a polar curve well adapted to street lighting. 


. Fia. 1. 


Aithough the prismatic elements refract the rays in this way, both the 
interior and exterior of the lantèrn are quite smooth, and can thus be 
easilyfcleaned. The effect of the unit may be judged by the conditions 
prevailing in Oxford, where the main streets are illuminated by lanterns 
equipped with 300-watt lamps. The spacing ratio (i.e., the ratio of 
distance between successive lampe to height from ground) varies from 
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7:9 to 13, the lamps being 22 ft. high. The maximum illumination is of 
the order of 0°5 and the minimum 0-028 ft.-candles; the variation 
coefficient is about 17 in this case and only 7 in cases where the spacing 
ratio is less. This is regarded as very satisfactory uniformity, and atten- 
tion is drawn to the elimination of glare owing to the diffusion of light by 
the refracting surfaces. These Holophane refractors have been in use 


for some time in connection with railway, dock, harbour and other | 


Government lighting schemes. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. CLAY, V.D.. 
Orders for the Week. 


Monday, Jan. 20, to Saturday, Jan. 25.—Drills as usual. | 
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s Eíracta™“ Lanterns. 


With the cessation of hostilities, great interest attaches to new street 
lighting equipments. Generally speaking, much of the street lighting 
equipment in existence before the war has become more or less obsolete. 
Half-watt lamps will doubtless play an important part in future street 
lighting, but their effectiveness demands suitable types of lanterns and 


reflectors. The} British Thomson-Houston Company have issued a 
timely announcement of their new type of street lighting lanterns—the 
“ Efracta °” and “ Diffracta ° lanterns. The illustration shows a view 
of the “ Ffracta `” lantern in its open position (Fig. 1). This lantern is 
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stated to be of substantial cast-iron construction, thoroughly weather 
and storm proof. It is also adjustable, so that varying sizes of lamps 
can be fitted and adjusted in focus in the refractor. The lantern is 
equipped with the latest type of Holophane prismatic bowl (or band) 
refractor. Fig. 2 shows the characteristic light distribution given by 
the lantern. Fuller particulars are given in a list of fittings issued by 
the British Thomson-Houston Company, Ltd. 


eee Eee 


Legal Intelligence. 


Alien Enemy Trade Marks. 1 


Last week Messrs. John Mêores & Company, manufacturers of insu- 
lating materials, Salford, asked for the avoidance or suspension of trade 
marks for ‘‘ megomit, ` numbered 216,023 and 276,811, and registered in 
class 50. The marks were registered in class 50 by Meirowsky & Com- 
pany, of Cologne. It was steed that applicants had manufactured mica- 
and micanite goods for years, and it was a local industry. Before the 
war they sould not devolop the sale of mica insulating material, as they 
were everywhere met by the German ‘‘ megomit,”’ to which engineers and 
others had become accustomed. Since the war began applicants had in- 
creased their business, but they were still met with inquiried for ‘‘ mego- 
mit.” Mica plate was more than equal to ‘‘ megomit,” but they could 
not sell it as ‘‘ megomit.”” The local industry would bc largely increased 
if the ‘‘ megomit °’ marks were suspended. . 

After discussion, the Controller of Patents said the court had laid down 
the rule that suspension of trade mark could only be granted where the 
trade mark was the sole practicable name of the article manufactured. 
It could not be said that that was the only practicab‘e name of a specific 
article manufactured according to spcvific formula. It seemed that 
‘‘megomit ’’ was used as the name of a b-and made in Germany, and it 
could not bo transferred to anybody else. If this were so, it would not ke 
fair to avoid the mark altogether. Ultimately, the application was ad- 


journed for further evidence, 
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Commercial Topics. ’ 
Emam 
The Post and Telegraphs. 


A restoration of the postal and telegraphic conditions waich the public 
enjoved before the war is urged Ly the Couneil of the London Chamber of 
Commerce in a memorandum seit to the Prime Minister, the President. 

‘of the Board of ‘Trade and the Postmaster-General. First in order of 
importance the Council put penny postage within the Empire, and they 
urge the introduction of penny postage with our Allies. They also ask 
for comp'ete freedom of cable communication, the unrestricted use of 
cable codes other than those now ofhcially recognised and of registered 
telegraphic addresses as well as the resumption of deferred and week-end 
cable rates.‘ The use of còdes (the memorandum states) increases at a 
stroke the efficiency of the existing lines to a very great extent.” 


* * * $ 


Exhibition of Samples at Nice. : 


The opportunity is given to British firms to be represented in a perma. 
nnt exhibition of samp'es, to be called © L Exposition d Echantillons de 
la Cote d Azur,” which is being organised at Nice, under the patronage 
of local French Chambers of Commerce and certain local commercial 
associations. The exhibition is intended to supply French buvers who 
were de pendent on goods of enemy origin before the war with ready access 
to supptiers from the Allied countries. Germany, in the davs bcfore the 
war, paid a good deal of attention to the Riviera, which is an important 
market, especially for Juxury articles. Communications respecting 
exhibits should be made to the Secretariat de l Exposition d` Echantillons, 
27, Rue Biscarra, Nice. 

* * ° * 


Representation Overseas. 


Mr. W. H. Varnom, president of the Birmingham and District Electric 
Club, in an address on ** Problems of the Future,” dealt with the subject 
of the representation of British firms in overseas markets. He urged 
the necessity of sending out first-class men, and suggested that firms, 
who had not individual representation, should combine to send out 
a suitable man. He insisted that it was a mistake to send out second- 
rate men. Alternatively, he said, manufacturers might place their 
interests in the hands of first-class shipping merchants, allowing them 
an unlimited supply of samples and catalogues. ‘This would be more 
economical, and it might prove the better method. 


$ $ + ® 


On Making Things Known. 


The Imperial Trade correspondent at St. John, N.B., insists, in a com- 
munication appearing in the ‘‘ Board of Trade Journal,’ upon the 
importance of advertising as a means of developing the Canadian mar- 
kets. ‘‘ In order to create (he says) a desire for his goods the British 
manufacturer must tell the Canadians all about them. The more 
attractively he tells his story and the oftener he tells it, the greater will be 
the Canadian demand.” Tho correspondent adds that throughout the 
length and breadth of Canada ‘‘ the shop windows, the daily mails and 
daily papers have for years been telling the story of United States and 
German manufactured goods.’ The result is seen in the fact that Canada 
is one of the bost export markets the manufacturer in the United States 


has, in spite of a strong preference in Canada for goods of British manu- 
facture. 


+ + + * 


Australian Zine Industry. 


Some idea of the recent and rapid development of the zinc and related 
industries in Australia is contained in a report communicated by the 
Electrolytic Zinc Company, of Australasia Proprietary, Ltd., to the 
Acting Prime Minister in connection with the Government's policy of 
organising the metal resources of the Commonwealth. This company 
started its constructional and investigational work in January, 1917, 
and in March of that year the first small unit was irmoperation. Later 
the first larger unit, designed to produce 25,000 lb. of zinc daily, was 
started, and it has since operated continuously. 

The output of electrolytic zinc is to be increased from 12 tons daily 
‘to 100 tons, utilising 25,000 H.P. as soon as the power is available. A 
corresponding increase in the output of lithgphone from 5 tons to 50 tons 
daily will be made, within 12 months. Thé industries to be undertaken 
when more power is available include the production of metallic alu- 
minium in all forms, zinc alloys, zinc chloride, zinc sulphate, caustic 
soda, bleaching powder and other chlorine products. Other electro- 
chemical industries are to follow “as the market becomes sufficiently 
large to justify the erection of a minimum-sized commercial plant.” 


* + + * 
Prospects of Foreign Electrical Trade. - 


Many different opinions are being expressed regarding tle future of 
foreign trade and electrical competition. Some interesting views on the 
subject are expressed in an article by a correspondent to the “ Financial 
Times.” The nature of the competition from German, American and 
Japanese concerns is considered. Future German competition may be 
expected to follow similar lines to those adopted in the past. America, 
it is thought, will be very largely occupied with home developments such 
as the prospective electrification of the mountain divisions of the three 
trunk lines in California ; but kten competition in eastern and colonial 
markets is expected. Japan is already offering many goods, such as 
generators, stecl conduit and metal filament lamps, and the -principle of 


standardisation and specialisation is being carried to a fine art in that 
country. 
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Further Removal of Restrictions. 
The Minister of Munitions has revoked the Electricity (Restrictiom 
of New Supply) Order, 1918, of Nov. 8, 1918, as from the 10th inst. 
The Minister of Munitions has suspended the operaticn of the Pal} 
Bearings Order, 1917, as from the 7th inst. 
* * * $ 


Electricity Supply. ' 


MANSFIELD CORPORATION has increased the charges for electric current 
by a further 25 per cent. 


The are lamps in Midland road andl Silver-street, BEDFORD. are to be 
replaced by half-watt lamps. 


The LitttenamMeton Urban Council is considering the question of 
establishing electricity works. 


Wuitsy Ursan Council has recently increased the charges for electric 
eurrent for power and lighting. Ñ 


At CHELTENHAM it is proposed to spend £20,000 on new generating, 


- steam raising and auxiliary plant. 


LIMERICK CORPORATION has inereased the price of electricity from 8d. 
to 9d. por unit, The pre-war charge was 5d. 

The MANSFIELD Town COUNCIL is renewing its application for sanction 
to extend the electricity works and instal additional plant. 

Hove Corporation has decided tha’ in future the electricity under- 
taking will only lay supply mains to the boundary of the private 
property. 

The INVERNESS Town Covxcit has instructed the Common Good 
Committee to report as to the advisability and cost of lighting the town 
hall by electricity. 

YORK Corporation has agreed to take a leas of Mill site and adja- 
cent land at Naburn docks for the purpose of a water-power station for 
generating clectricity. 

On Monday DUBLIN Corporation had an application for a site at the 
North Wall for a works capable of dealing with 4,000 hides weekly by 
the electro-tanning process. 

STEPNEY (LONDON) Borovan Councit adopted on Wednesday à 


recommendation of the Electricity Supply Committee to authorise it to 
purchase two new boilers at £38,000. 


A large extension of Bradford’s electricity plant is foreshadowed in 
the committee's application to borrow £295,125 for additional plant at 
the Valley-road and the Bolton-road works. 

The BELFAST ELECTRICITY COMMITTEE has given conditional approva 
to the laying of cables in the Mountp ottinger district. This work is 
part of the corporation's lar ge s:heme of extensions. 

THe Sap CANAL PORTLAND CEMENT MANUFACTURERS, LTD., i8 
increasing its plant, and a contract has been concluded with the Mersey 
Power Company for the supply of electric power in bulk for the whole 


-of the works. 


A Hauirax Fira, Messrs. Smith, Barker & Willson, suggest that the 
restoration of the telephone service in the north should be undertake 
by the Royal Engineers. The recent snowstorms brought down 
thousands of wires. 

The automatic telephone exchange at Stockport, the twelfth auto- 
matic exchange in the provinces, will be opened shortly. It is hoped to 


make a start with the substitution of automatic equipment fur manual 
Loards in London bofore long. ’ ; 


An underground ExrLosioN in Albert-square, Manchester, on Saturday 
night damaged an electric light cable, and the Gaiety Theatre, where 


“ Alice in Wonderland ” was being performed, was plunged in darkness. 
An auxiliary light was called into use. 


Cheap electricity for power and for lighting and heating all houses, 
large and small, with the object of securing a purer atmosphere and per- 
mitting all towns to develop into garden cities, was the purport of & 
resolution passed by the Portsmouth Drapers’ Association. 

Representatives of the Councils of Grangemouth, Bo'ness, Alloa 
Stirling, Linlithgow, Denny, Bathgate and Armadal, and of the County 
Council of Stirlingshire are to hold a conference with Falkirk Town 


Council as to the details of a scheme of electric supply from a common 
source, 


WORTHING CORPORATION has authorised an application to the LG. 
Board for sanction to borrow £16,392 for providing and laying new mains, 
a Diesel oil engine and balancing transformer, and also £7,293 for the 
extension of the electricity supply mains to Broadwater, a total of 
£23,685. 

The ABERDEEN ELECTRICITY COMMITTEE has approved of the con- 
struction of a railway of about a mile in length connecting Ferryhill elece 
tricity works with the docks and railway stations. For 1,000 yards 
the line will run in the public streets. The cost of the undertaking is 
estimated at £21,000. : 

One Gas Lamp, miserable and ineffective, is, according to a corre- 
spondent of a Liverpool paper, the only means of lighting in the entire 
length “of that wide and important trunk route which fronts Liverpool's 
principal electric power station, Lister-drive, where there is plant for 
generating thousands of kilowatts.” 

GLA ‘cow ELECTRICITY COMMITTEE recommend the transference of 
ground from te tramways department at Whitevale Depot for the 
extension of the electricity sub-station there and at the Kinning Park 
Depot for the erection of a new sul-station. The Partick Destructor 


Works are to bə transferred from the cleansing to the electricity depart 
ment. 


~ 
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The MoNMoUTH Town CouNcIL, at its last meeting, received from the 
local building trade unions and the local branch of the Discharged 
Soldiers’ and Sailors’ Fedcration a protest against the employment of 
German prisoners of war, ‘in competition with private enterprise,” on 
certain excavation work. The memorialists asked the Council to censure 
the chairman of the Electric Lighting Committee and the Borough Elec- 
trical Engineer. The Council decided that censure was not called for. 
It was explained that the work was urgent. . 


The output of the BirmincHaM CorPoRATION’S electricity works in the 
nine months encing Dec. 31 was 110 million units, which compares with 
an output of 117 million units in the corresponding period of 1917. Most 
of the decreage is explained by the lessened demand of the firms producing 
war material. In the June quarter the consumption of electricity was 
14 million units greater than in the corresponding quarter of the previous 
vear. A decline of 6 per cent. in the consumption (from 373 million units 
to 364 million) in the September quarter is attributed to the’effec t of the 
Household Fue! and Lighting Orcer. 


‘ Electric Traction. 


BELFAST CORPORATION has granted its tramway employees a six-days’ 
working week, instead of one of seven. 
» The salary of the Wolverhampton Corporation tramways manager 
and engineer has been increased from £450 to £600. 

ACCRINGTON CORPORATION has increased the salary of Mr. H. Pilling, 
the tramways man ger, from £400 to £500 a year. 

Instead of declaring a tramways strike throughout Lancashire in 
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sympathy with the strike at Blackburn, the Tramway and Vehicle- 


Workers’ Union has decided to treble the strike pay of the Blackburn 
men. : 

BELFAST CoRPORATION are recommended to authorise the Tramways 
Committee to appoint an assistant permanent way engineer to be res- 
ponsible to the generál manager for the general maintenance and upkeep 
of the tramway track. 

The ENGINEERS in the Power Stations of the London Tube Railways 
threatened to strike last week to enforce their claim to the 47-hour week 
granted to the railway engineers. Thestrike was averted by the arrange- 
ment of an interview between Sir Herbert Walker, chairman of the Rail- 
way Executive Committee and the Electrical Trade Union. At this 
interview on Monday a settlement was reached, the shorter hours being 
conceded, and wages remaining the same. 

At last week’s meeting of NoTTINGHAM CITY CoUNCIL attention was 
called to the serious inadequacy of the tramcar accommodation on the 
Sherwood route. Mr. R. H. Swain, chairman of the Tramways Com- 
mittee, explained that the services had not been running well owing to 
the shortage of drivers and conductors. About 50 per cent. of the staff 
were still training with the Colours, and very little alteration could be 
made in the service until the men returned. 

The New Year TraFFic on the Glasgow tramways was exceptionally 
heavy. The total of car miles run was 576,883, an increase of 85,146 
on the preceding week and of 8,686 on the corresponding week a year 
ago. The number of passengers was 9,089,492, an increase of 535,071, 
and the receipts were £31,100 as compared with £29,947. The last six 
months’ receipts were £895,016, against £829,981 in the corresponding 
half of 1917, the number of passengers being 271,686,846, against 
253,392,513. - 

EDINBURGH’S Tramways MANAGER, Mr. Pilcher, in view of a proposal 
before the Tramways Committee for “a single or average fare for any 
single continuous journey, with transfers,” has reported upon thein- 
advisability of a ‘universal fare’’ and in favour of the development 
of the zone system. He suggests that the committee, when it takes 
over the tramways, should aim at a long penny stage on every route 
radiating from the centre of the city. This would not preclude the 
encouragement of short-distance traffic. The committee decided against 
the “ universal fare.” © 

The CrusH or Trarric on the Underground Railways, when Lon- 
donres are’ going to or returning from business, and some of the measures 
taken to cope with it, have been disclosed by Mr. H. E. Blain, operating 

manager of the Underground Railways and the London General Omnibus 
Company, in reply to complainte of the great congestion which occurs. 
Mr. Blain brought out the fact that the underground railways are carrying 
approximately 30 per cent. more passengers than in the days before the 
war “ with an immunity from accident which is (he said) almost unpre- 
cedented.’’ This increased traffic is dealt with in spite of the enlistment 
of many thousands of the employees. Large numbers of women have, of 
course, been engaged in place of men. Regarding the means taken to 
ensure the public safety, M1. Blain said that the temporary expedients 
adopted to stem the rush of passengers were themselves causes of com- 
plaint. When the crowd on a platform became too large, a booking- 
Office window might be closed, an escalotor stopped or a lift become ex- 
ceptionally tardy in operation. At times even the gatcs of stations had 
to be closed, although this expedient was avoided as much as p2ssible 
because of the consequent crowding in the street. Every possible rail- 
way carriage was being worked, and a greater mileage was being run than 
before the war. f 


Imperial and Foreign Notes. 
Lismore (N.S.W.) CouxnciL proposes to apply for power to borrow 
£44,000 for an electric supply scl.eme. a 
Gotoony (N.S.W.) Municipal CorxciL has decided to adopt elec- 
tricity for street lignting. $ s 


! 
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The Merredin Rogd -Board has applied for authority to instaland ` 
op-rate an e'ectrical undertaking in the town of MERREDIN, Western 
AUSTRALIA. : 

The REMOVAL of the RESTRICTIONS on trade with Australia is being 


_ urged by the Executive Committee of the Aus‘ratian Chamber of Com- 


merce in London. The shipping restrictions from America to Australia 
have been cancelled. 

A recent CANADIAN Order in Council authorises the Hyd:o Electric 
Commission to develop the power at Nipigon Falls, and t nders will . 
shortly be called for. It is stated that about £600,000 will be spent on 
the project and 100,000 H.P. developed, which will be a great incentive 
to the erection of factories at the head of the lakes. Already over .- 
. 230,000 H.P. of hydro-electric has been developed in British Columbia, . 
but about 750,000 H.P. remains to be tapped within reasonable distance. 
of the cities of Vancouver and Victoria, and outside this area there are 
other water-power possibilities which would give a total for the province 
of 3,000,000 H.P. - 


According to ‘ L’Esportazione,”’ of Milan, the final convention has 
been signed by the Swiss and Italian Governments for the construction: 
of the electric railway from Locarno to Domodossola. Work has been 
proceeding during the war, and on the Swiss section some lines have 
already been laid. 


- “~ Miscellaneous. 


Dr. Addison, saving farewell to the stafi at the Ministry of Recon.. 
struction, foreshadowed the continuance of the Ministry as a Depart- 
ment for Intelligence and Research. l l 


The London General Omnibus Company has 200 additional omni- 
* buses ready for service, but they cannot be put on the streets till drivers 
are released from the Army. 

The arrangement of the 47-hour week in the enginering works is still. 
causing trouble. In South Staffordshire the grievance is that the later 
hour of finishing work prevents the men attending places of amusement. 
in the evening. 

Mr. Thomas Burt, the veteran leader of the Northumberland miners» 
suggests the substitution of a five-day week of 46} hours in place of the 
six-day week of 47 hours. i 

A concert and ball ‘‘for the purpose of raising the initial funds to 
carry out the projected scheme for lighting Carnlough during the winter- 
months by electricity ” was held in the Town Hall on Friday, says a 
Belfast paper. 

Messrs. Dick, Kerr & Company, of Preston, have purchased the. 
Ashton Park Estate (about 90 acres) in order to develop a portion of it 
as a RECREATION PARK FoR THEIR EMPLOYEES. Another portion of it 
may be utilised for housing accommodation on garden city lines. 


On January 10 the U.S.A. Federal Court dismissed the suit by the 
Commercial Cab'e and Commercial Pacific Cab'e companies to restrain 
the United States Postmaster-General (Mr. Burleson) from taking over- 
the companies’ submarine telegraph cab'es, on the ground that it had | 
no jurisdiction in the matter. 

APPRENTICES who have served in the Army should not, in the opinion: 
of a conference in London representing 700,000 trade unionists, suffer 
any sort of industrial penalty as the result of their service with the 
Colours. The conference urged that the State should make up the 
wages of such men to the oraftsman's scale. . 

The Sun Electrical Company, Ltd., send us an artistic hanging picture 
card, with monthly calendar slips for 1919, and the company explain 
that they were precluded from sending out refils for their desk memo. 
calendar this year owing to paper restrictions, but they hope to resume ` 
the issue of the desk calendar in future years. 

We have also received a beautiful picture on silk, with tear-off monthly ` 
calendar slips, from the Buffalo Forge Company, Ltd. | 
Sir W. Lloyd, the Prime Minister of Newfoundland, speaking in 
London, said that Imperial industries must depend in a large degree on ` 
communications. Newfoundland was the connecting link of cables 
between the Old World and the New, and its poop:e hoped that the prob- 
lem of communication by air would bs solved very soon by a flight from: 

Newrsoundland to Britair. a 

A successful concert, organised by the Local Advisory Committec 
of the Electrical Trades Benevolent Institution, took place in the 
Whitehall Rooms, Cardiff, on Saturday. ‘The (Committee include 
Messrs. W. A. Chamen, R. Howard Fletcher, A. C. Mec Whirter and J. F.. 
MacTaggart, and was organised by Mr. Hobbs, of the General Electric 
(‘company (a member of the Management Committee of the- E.T.B.1.) - 
The Institution will benefit by the concert to the extent of about 100 
guineas. Endeavours are being made to get similar committees to- 
work in Birmingham, Bristol and Glasgow. 

The ‘‘ London Gazette,” of. Friday last, announced the following 
alterations in the lists of PROHIBITED AND RESTRICTED EXPORTS: 
Delete-—(A) Aluminium and alloys of same, (B) aluminium powder, (B) 
antimony and alloys of same, (A) boilers, inc'uding portable boilers and 
parts, (B) armoured cable, (A) wires and cables manufactured of copper 
or its alloys, except armoured cable, (A) ship's telegraphs and parts. 
thereof, (A) uranium alloys of uranium and uranium ores. Add.—(A) 
Boilers (not including portable boilers) and parts, (B) ship's telegraphs -. 


and parts, (A) enamelled copper wire, (A) lead sheathed cable, (A) silk. 


covered wire, (A) submarine cable, (B) armoured cable other than lead. 
sheathed. 


112 


Tenders Invited and Accepted. 


MANCHESTER Education Committee require tenders by Jan. 32 for 
an electric lighting installation at the Education Offices. Specifications 
from the Education Offices, Deansgate, Manchester. 

Sypyey (N.S.W.) Council require tenders by 3 p.m. April 28, for the 
supply, erection and maintenance of ,ower-house switchgear, Specifi- 
cations, &c., from the city electrical engineer. 

Uxpripce Urban Council require tenders for supply of a 25 H.P. a.c. 
electric motor, with starting apparatus, &c. ‘Tenders to the Clerk, 
63, High-street, Uxbridge, by noon Jan, 21. . 

BELFasT Corporation invites tenders for the supply and erection of 
one 50-ton overhead travelling electric crane, one 5-ton overhead hand 
crane, two 3-ton electric jib cranes, two 24 in. one in., and one gin. 
electrically driven centrifugal pumps and five cast iron water storage 
tanks. Specifications, &c., from Messrs. Preece, Cardew, Snell & Rider, 
8, Queen Anne’s-gate, Westminster, N.W. 1, or Mr. T. W. Bloxam, city 
electrical engineer, Belfast. Tenders must be lodged at the Town 
Clerk’s Office, City Hall, Belfast, by Monday,.Feb. 24. 


GILLINGHAM CoUNCIL has placed an order with the General Electric 
Company for the supply of vehicle battery charging plant, at £409. 8s. 

MANCHESTER ELECTRICITY Committee has accepted the tender of 
Drake & Gorham for the supply of a 34-ton electric tipping wagon and 
that of Callender’s Cable & Construction Company for cable, 

STEPNEY (London) Electricity Committee has accepted the tender 
of the Universal Electrical Manufacturing Company for supply of six 
sub-feeder boxes at £165. There were two other tenders at £181. 10s. 
and £195. 15s. Gd respectively. 

Messrs. Dick, Kerr & Company, Ltd., have recently secured a contract 
for the supply of a 3,000 kw. 3.000 revs. per min. turbo-alternator set, 
together with condensing plant, to Messrs. CammcH, Laird & Company, 
Ltd. The turbine will be of the Willans-Zoelly type, to operate on 
steam at 160 !b. pressure, superheated to 650°F., and the condensing 
plant of the surface type, with the Willans rotary system of air extraction, 
the circulating, ejectur and extraction pumps being driven by an auxiliary 
turbine which will exhaust into a feed heater. ‘I'he turbo-alternator, 
by Messrs, Siemens, will supply three-phase current at 3,5(0 volt 
50 cycles, and will be fitted with an overhung exciter. 


Appointments Vacant and Filled. 


A firm manufacturing high-tension switchgear advertise for an assistant 
sales representative for their London office. 


An assistant engineer is required by the Singapcre Electric Tramways, 
Ltd., 19, St. Swithin’s-lane, London, E.C. 4. Salary, $450, rising to 
$500 per month ($=2s. 4d.) 

The Council of Birmingham University invites applications for the 
chair of physics, Salary £1,000 a year. Particulars trom the Secretary 

-and applications by Feb. 8, 1919. : 

West Ham Education Committee invite appliactions for the position of 
principal of the Municipal Technical Institute, Salary £600, rising to 
£700. Particulars from the Town Clerk, 95, The Grove, Stratford, E. 15, 

-to whom applications are to be sent by noon Jan. 21. 


An assistant electrical engineer is required by the Federated Malay 
States Government electrical department. Commencing salary £360, 
with £75 allowance. Applications to the Crown Agent for the Colonies, 
4, Millbank, London, S.W.1. 


A professor of mechanical engineering is required for the Sibpur Civil 
Engineering College, Bengal. Salary R.750, rising to R.1,000 per 
month. Applications to the Secretary, Board of Educftivn, Victoria 
and Albert Museum, London, S.W. 7, or (in the case of Scottish candi- 
dates) the Secretary Scotch Education Dept., Whitehall, S.W. 1. 


M. E. P. Westerveld has been appointed Director-General of Nether- 
lands Posts and Telegraphs. 

Mr. Herbert Vickers, M.Eng., bas been appointed Chief Assistant to 
-the Testing Department at Faraday House. i 


Mr. Frank Buckley, general manager of the Wigan Corporation 
-tramways, has been appointed manager of the Bury Corporation tram- 
ways. 

_Mr. W. H. Watson, of the Northern Polytechnic, has been appointed 
vice-principal and head of the chemistry and natural science dept. of 
Portsmouth Municipal Technical College. 

Mr. H. Vernon, superintendent of the Belfast tramways engineering 
-8hop since the electrification of the system 14 years ago, has been ap- 
„pointed rolling-stock and overhead equipment engineer in succession 
to-Mr. A. A. Blackburn. 

CHESTERFIELD CORPORATION has decided not to appoint a successor 
.to Mr. R. L. Acland, who recently resigned the dual position of borough 
„electrical engineer and tramways manager. Mr. W. A. Toppin, 
assistant electrical engineer, will be in charge of both departments, 


and Mc. Acland will act as consulting engineer during the pleasure 
-Of the Council, at a salary of £100 per annum. | 


Mr, Cecil Leigh, F.LC., for many years chief chemist of the Birming- 
‘ham Metal & Munitions Company, has been appointed general manager 
of Thermit, Ltd., 675, Commercial-road, E. 14. The company states 
that their shares are owned by Nobel’s Explosives Company, and that the 
directors, stati and employees are all of British birth, and have no con- 


nection whatever with any company trading under a somewhat similar 
mame. f 


- 
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Companies’ Reports, &c. 
eee 
The Marconi INTERNATIONAL MARINE COMMUNICATION COMPANY, 
Lro., has declared an interim dividend for the year 1918 of 5. per cent., 
less tax. 


The directors of the Victoria FALLS & TRANSVAAL Power COMPANY 


have declared a six months dividend at the rate of 6 per cent. per annum, 
less tax, on the preference shares, 


The folowing companies were STRUCK OFF THE REGISTER OF JOINT 


Stock COMPANIES on Jan. 10: Carleon Electrical Company, Electric 
Lamp Repairs Company, Manchester Cable Company, Printex Accumu- 
lator Company, Universal Electric Canoe Company. 

‘She Eastern Extension Australasia & China Telegraph Company, Led.» 
notiiy that the 4 per cent. mortgage debenture stock register will be 
closed from the 28th to the 31st inst inclusive. and interest for the half- 
yer ending Jan. 31, due on Ist p ox., will be paid by warrant on Feb. 1 
next, 

A special meeting of the NortH METROPOLITAN ELECTRIC POWER 
SUPPLY Company's preference stockholders will be held on Tuesday next 
for the purpose of passing a resolution authorising the conversion of the 
existing £9,980 6 per cent. cumulative preference stock into fully-paid 
preference shares of £1 each. 

The DUBLIN UNITED TRAMWAYS COMPANY, LTD.. has declared a divi- 
dend at rate of 6 per cent. per annum for the half-vear to Dec. 31 on the 
preference stock and a tinal dividend at the rate of 6 percent. per annum 
for the half-year to Dec. 31 (making 5 per cent. for the year) on the ordi- 
nary stock, together with a bonus of ls. per £10 of ordinary stock. The 
Cividends are less tax, and the bonus tax free. A sum of £35,000 is set 
asido to meet deferred replacements of cars and renewals of rails, £15,000 
to reserve fund and £1,850 has been written off investments, leaving 
£13,262 to be carried forward. 

‘he report of the CONSOLIDATED SIGNAL COMPANY, LTD. for the year 
ended Sept. 30 last states that the total profits of the subsidiary com- 
panies, after providing for taxation, payment of interest on debentures 
and providing for increased depreciation of buildings, plant, &c., is 
£40,857. Tho directors propose to reserve for writing off expenditure 
on plant and tools purchased for munition work £6,050 and to distribute 
in dividends on the shares of the subsidiary companies £22,816, leaving 
£11,991 unappropriated profite. The total unappropriated profits of 
the subsidiarv companies, after providing for the above dividends and 
special depreciation, are £123,831. The sum available for distribution, 
including £7,570 brought forward, is £29,687. The directors recom- 

¿mend a dividend of 10 per cent., or 28. per share (less tax) on the ordi- 
nary shares in resp ct of the year ended Aug. 16 last, carrying forward 
£9.28], 


Business Items. 


Messrs. D. J. Kevmer & Co. have removed to 36-38, Whitefriars- 
street, Fleet-street, E.C.4. 


The headquarters of the London District of the Appointments Depart- 
ment, Ministry of Labour (comprising all London and Kent, Surrey, 
Sussex and Middlesex) have been moved to Horrex’s Hote], Strand, 
London, W.C, 2. 

Tho ARORA Company, of Loughborough, has just issued its revised 
list, which gives particulars and prices of Arora electric fires. It was 
only in 1915 that these fires were placed on the market, and it is stated 
that the sales for 1918 were eight times those of 1916, whioh is- a clear 
proof of public satisfaction. 


Bankruptcies and Liquidations. 

First meeting of creditors and contributories of the Leitner Electrical 
Company, Ltd., will be held on Jan. 21 at 33, Carey-street, London, W:C.2. 

Claims against Russel Ernest Connold, late electrician of 6a, The 
Parade, Canterbury, are to be sent by Jan. 25 to Mr. J. O. Morris, 684, 
Castle-stroet, Canterbury. 

The Mirfield Garage & Electric Works, Ltd., is being wound up 
voluntarily, and Mr. H. Appleyard, Market-place, Dewsbury, has been 


appointed liquidator. A meeting of creditors will be held at Mr. Apple- 
vard's office on Jan. 22. 


ThirtySeven Years Ago. 
(From THE ELECTRICIAN, January 14, 1882 ] 


DIvIDEND.—It is notified that the Directors of the German Union 
Telegraph and Trust Company have resolved to declare an interim 
dividend of 5s. 9d. per share, free of income-tax. ` 

Why ELECTRICIANS Use Gas IN THEIR Orrices.—The correspondent 
of a provincial paper says that the reason why Mr. Swan, of Newcastle, 
uses gas in his factory is because the electric light is ‘‘ the light of the 
future,” and that Mr. Swan evidently knows this. 

ELEcTRIO LIGHT FOR THE House oF Commons.—It is stated that the 
electric light will not again be introduced into the House of Commons 
during the ensuing Session, or, at all events, not during the early part of 
it, but Palace Yard will be lighted by electricity as usual. 

THE TELEPHONE AT WALSALL.—At a recent meeting of the Walsall 
Town Council it was decided to accept the offer of the National Telephone 


Company to erect and maintain a telephone wire between the old and new 
gas works and the town clerk’s office, for £30 per annum. 
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Notes. 


Multiplex Telephony. | 
THE exceedingly important announcement made last month 
by Mr. THEopore VarL, President of the American Telephone 
and Telegraph Company, regarding the introduction of a new 
system of multiplex telephony and telegraphy, which it is 


stated is proving a commercial success, draws attention again - 


to the great potentialities of the thermionic valve used as 
oscilator or amplifier in the advance of telephonic and tele- 
graphic engineering. We publish a short communication on 
the subject in another colum}. Although details are not at 
present available, there is every indication that the results 
obtained are due to the introduction of valves, used both as 
oscillators and amplifiers, and to the use of that ingenious 
method of frequency filtration due to Dr. G. A. CAMPBELL. 
A combination of two wave filters, one working in an upward 
and the other in a downward direction, would allow only the 


desired zone of frequencies to pass. Amplification would then - 


become all important, owing to the attenuation in the filter 
circuits. The method, which is purely a “ wire ” one, would 
“appear to offer advantages over such systems as the ‘‘ wired 
wireless ° of SQUIER, from the point of view of interference, 
although the Jatter system, if developed, would enable a still 
greater number of simultaneous messages over ‘one pair of 
wires. The development of the present new system will depend 
on the reliability and cost of the oscillating, amplifying and 
filter device, end further details will be looked forward to with 
much interest by telephone and telegraph engineers. It may, 
perhaps, be emphasised that striking advances of this type 
may be expected to become the prizes of administrations in 


‘than the mildest form of Government interference. 


development. 
A Ministry of Electricity Supply. 

It will have been noticed that unofficial statements have 
been made to the effect that a Ministry of Transport and 
Electricity Supply is to be created, with Sir ERIC GEDDES as 
the first Minister. There is some little difficulty in expressing 
opinions upon a project of this kind at a moment when Govern- | 
ment plans are so very much in the air. Whatever is antici- 
pated we trust that nationalisation, or Government control, 
will be introduced to as small an extent as possible. During 
the last four years we have had quite enough of Government 
control to last at least a generation, and it is well known that 
industries do not flourish when subjected to anything more 
Also that 
Governnient departments inevitably lead to hosts of officials 
and to bureaucratic procedure, which is highly undesirable. 
At the same time Government regulations, to a limited extent, 
are very necessary. At present the electrical industry has to 
deal with three Government departments, namely, the Local 
Government Board, the Board of Trade and the Home Office. 
It is difficult to see how the functions exercised in this respect 
by the Local Government Board and by the Home Office can 
be superseded. The former body very rightly has a say in 
matters of municipal expenditure, and so long as the Home 
Office is responsible for the administration of the Factory 
Acts, it would be impossible for regulations dealing with 
certain aspects of factory risks to be drawn up by any other 
body. There is no particular reason, however, why the Board 
of Trade should not be superseded in its electrical activities. 
Undoubtedly the proposed electricity supply Commissioners 
must be responsible to some Government department, but the 
past history of the Board of Trade would not cause the in- 
dustry to feel any particular confidence in future policy if the 
matter were left in the hands of the Board. Nevertheless, it 
is a question whether a single ministry should decal with 
transport as well as electricity supply. There is, of course, a 
close connection between the railways and electric power, and 
this connection will become more intimate as time goes on. 
The danger, however, is that the organisation for dealing with 
transport, if the railways are nationalised, will become very 
large, in which case electricity supply might. find itself in a 
merely subsidiary position. If such became the case it would 
be ver™far from satisfactory. 


a red 


Electricity Commissioners. | 
Durinc the last few months the Institution of Electrical 

Engineers has convened a conference to consider the report of 

the Board of Trade Committee on Electric Power Supply. 


The Committee for this purpose included representatives of 


all the principal bodies concerned with the electrical industry. 
As a result of their deliberations a letter has been addressed to 
the Rt. Hon. Sir ALBERT STANLEY, President of the Board of 
Trade, as will be seen by reference to another column of our 
present issue. We are glad to note that the Committee has 
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practically endorsed the recommendations of the Board of 
Trade Committee. This is important, because it is an indica- 
tion that the electrical industry, as a whole, is in favour of 
these recommendations. Apart from this endorsement, the 
letter from the Committee proceeds to define somewhat 
closely the functions of the Electricity Commissioners. Great 
objection is taken to granting administrative powers to the 
Board of Commissioners, or to giving them authority to appoint 
District Boards in the event of such bodies being already 
constituted. Further, the view is taken that the preparation 
of schemes should be left as a matter of free and natural 
development to the initiative of undertakers, who would 
formulate such schemes and put them forward for the con- 
sideration of the Commissioners. We are inclined to think 
that the Committee are mistaken in urging this policy (except 
the administrative side) beyond a limited extent. We fear 
that the tendency will be, if this policy is rigidly adopted, to 
render developments, so far as the Commissioners are con- 
cerned, merely. permissive. It must be remembered that 
existing undertakings often prefer to leave matters as they are 
rather than adopt any drastic changes which may possibly 
interfere with their own particular schemes. If a truly 
national electricity supply system is to be developed this is not 
sufficient. It will be necessary for the Commissioners to 
indicate the developments that they think desirable after 
mature consideration of all the facts, and to insist that such 
developments take place irrespective of the claims of existing 
undertakings or of existing boards. 


ese 


Fuel Blending. 

AN interesting article by Mr. &. W. L. Nicot, which appears 
elsewhere, calls attention to the ©“ sandwich ” system of fuel 
blending by which coke may be successfully burnt under 
boilers along with coal. Many attempts have been made to 
use coke alone for this purpose, and a fair amount of success 
has been attained in this direction. There are, however, 
some marked difficulties which have to be overcome, For 
example, it is by no means easy to secure uniform burning of 
the coke, and this appears to be due largely to lack of uni- 
formity in the fuel bed. There is a tendency for the finer 
portions of coke to separate from the larger sizes in the bunkers, 
with the result that the size of the coke used varies consider- 
ably from time to time. The coke is also liable to burn away 
unevenly. It has been found that this last difficulty is 
diminished if the coke is cut instead of being simply crushed, 
and in all probability if the coke were crushed very much more 
finely than is usually the case, the difficulty would be still less. 
In the * Sandwich ” system, as advocated by Mr. Nicon, these 
difficulties are overcome by automatically providing a laver of 
coal on top of the coke. The results certainly appear to be 
advantageous, and judging by the tests given in the article 
there is a considerable gain by using this mixture rather than 
coal alone. We think it is quite probable that there is a gain 
of this kind, though we doubt if the advantage is as high as these 
tests would indicate. In the case where coal alone was used 
the overall efficiency of boiler and economiser one ot at 
only 60-98 per cent., whereas with the coal and coke the figure 
is 79-96 per tent. The former figure is undoubtedly low, and 
we suggest that there may be some special reasons accounting 
for this, so that it should not be taken as a representative figure. 
Also no figures are given’showing the percentage of CO, in the 
flue gases. On broad priffciples, however, it is quite likely 
that a marked improvement should result, owing to the fact 
that radiant heat is more suitable for securing high efficiency 
in heat transmission than heating by means of flames; the 
admixture of coke fuel would diminish the flame and would 
increase the radiant heat, with consequent advantage. 
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The Price of Coal. ° 

Tue demands now being put forward by the miners for a 
further increase of 30 per cent. in wages and a six-hour day 
is viewed by every branch of industry with something like 
alarm. According to figures published in the daily Press, 
the granting of such demands will mean an increase of about 
4s. per ton in the price of fuel, and this would be passed on 
to the consumer, because practically every item of cost is at 
the moment controlled except the charges of the retailer. 
Such an increase on the present high price of coal can only 
have a most harmful effect on such industries as steel and 
pottery, which make use of large quantities of fuel, and also 
on the cost of electricity and gas, more particularly the latter. 
At the present time there should be a firm attempt at reduction 
of costs rather than increase; otherwise it will be quite 
impossible for this country to compete in the world’s markets. 
For this reason it is essential that the Government should 
resist anything in the nature of unreasonable demands. If 
such concessions are made to miners, experience has shown 
that the number of hours worked per week will be less than 
it is at present, because increased wages per week are not 
particularly desired. In other words, „the necessary wages 
will be obtainable by considerably less than a week's work. 
Moreover, if these demands are conceded the inevitable sequel 
will be that similar demands will be made in every other 
industry, and the country will very soon be faced with an 
absolutely imposssible economic position. The present is a 
time when wages must come down rather than go up. and 
the sooner this fact is realised by the country at large and 
by the Government in particular, the sooner shall we ‘be able 
to return to normal conditions of living. 


NE DN OI aera 


Royal Institution.—The Friday evenin 
January 31 will be delivered by Prof. H. H. 
ject being “ Giant Suns.” l l 

Dimensions of Transformers.—ErratumM.—We regret that 
an error crept into Major Low's letter on this subject in our 
last issue. The words * 3 per cent. power ” should read “ 3,2 
power.” 

Industrial Reconstruction Council.—A conference on “ The 
Workers’ Interest in Costing : A Factor of Industrial Recon- 
struction,” will be held under the auspices of the Industrial 
Reconstruction Council on Tuesday, January 28th, at 6 p-m., 
in the Hall of the Institute of Journalists, 2 and 4, Tudor- 
street, E.C.4. The chair will be taken by Mr. Jack Joseph, 
of Messrs. J. Lyons & Co., Ltd., and the opening address given 
by Mr. M. Webster Jenkinson, C.B.E., F.C.A., Controller of 
Factory Audit and Costs at the Ministry of Munitions. Ques- 
tions and discussion will follow. No tickets are necessary. 


Engineer ing Research in Scetland.—The Scottish Engineer- 
ing, Shipbuilding and Metallurgical Association has been 
formed for the purpose of establishing, in co-operation with 
the Government Department of Scientific and Industrial 
Research, a scheme for promoting research and other scientific 
work in connection with the engineering, shipbuilding and 
metallurgical industries, and other trades or industries allie 
to these. Corporations, companies, bodies, or persons engage 
in any of the trades may become members. Mr. Edward H. 
Parker, of Glasgow, is secretary of the provisional comnuttee. 

Government Departmental Methods.—Those who have had. 
experience of delay through methods followed in Governmey 
departments will be interested in a skit published by Jarrol¢ 
& Sons. It is headed Ministry of State Control, and deals with 
the application of Jonas Rowbottom for an order to purchase 
10 cwt. of cow-cake to fatten his ‘ beasts.’ Needless to 8°; 
the consideration of the matter, which is dealt with by depart- 
mental correspondence, takes so long a time that the beasts 
have died before the question is settled. Although we do a 
suggest that the skit can be taken very seriously, we fear 1 
is built on a considerable element of truth. 
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The Air Supply to Boiler Rooms. 
before the Liverpool Engineering Society, Mr. R. W. Allen 
discussed many important problems associated with the supply 
of air to boilers on. boardship. The author dealt with deck 
intakes, stream line gratings, fan entrances, &c., and showed 
by experiments on one class of ship extending over four years 
| a progressive improvement in the quantity of air and diminu- 
tion in air pressure wasted could be brought about. 


Standing Conference of Electric Supply Associations.— 
Mr. W. B. Woodhouse has been elected chairman of this 
Conference for the ensuing year, in place of Mr. C. P. Sparks. 
Mr. J. W. Beauchamp has been appointed Honorary Secretary 
of the Conference for the ensuing year in place of Mr. H. 
Faraday Proctor. The Conference is formed of the Incor- 
porated Municipal Electrical Association, the Conference of 
Chief Officials of London Electric Supply Companies, the 
Incorporated Association of Electric Power Companies and 
the Provincial Electric Supply Committee of the United 
Kingdom. | 

Fuel Economy and Health.—In the concluding lecture on 
fuel economy and health, given at the Royal Society of Arts 
on January 20th, under the auspices of the Chadwick Trust, 
Mr. A. H. Barker confined his attention to fucl economies and 
economics. He stated that the possibilities of economy in an 
ordinary domestic establishment were limited by the nature 
of the existing apparatus ; great economies involved a com- 
plete change of the plant employed. The country consumed 
for domestic purposes about 30 million tons per annum, 
which could be reduced to 6 million tons per annum by the 
application of the best known appliances. The necessary 
capital outlay in plant would probably be from 30 to 50 million 
pounds. The ordinary range boiler was responsible for the 
waste of three or four million tons of fuel per annum. It 
should be illegal to have a hot water supply apparatus unpro- 
vided with protective covering. Methods whereby open 
fires and, cooking ranges could be more economically used, and 
gas and electrical methods of heating were discussed. One 
principal practical means of securing general national economy 
in food, fuel and labour was the general adoption of the com- 


munal kitchen idea. The advantages and disadvantages of a. 


supply of heat, hot water and heating power from a central 
station were analysed; in general, the. proposal ‘was not 
economically sound. . Electrical power at d. per unit would 
be sufficiently economical to ensure its general adopiion for 
cooking. Cheap electricity was, in fact, the solution of an 
enormous series of problems. 


The British Scientific Products Exhibition (1918).—At a 
dinner given by the British Science Guild at Princes’ Restaurant 
on January 15th, Lérd Crewe, who presided, proposed 
the toast of the British Science Guild. He referred to the 
excellent results achieved by the British Sciertifie Products 
Exhibition last year, and paid a compliment to the valuable 
Pioneering work of the British Science Guild, by whom it 
Was initiated. Lord Sydenham, replying to the toast, men- 


tioned some of the difficult. problems solved by British men ' 
of Science and manufacturers since the outbreak of war. 


Many inventions originally made in this country had been 
developed abroad. The Exhibition, which was to be repeated 
on a larger scale this year, would stimulate a closer association 
between science and industry and prevent such mistakes in 


the future. Mr. F. G. Kellaway, M.P., who proposed the - 


toast of ** The British Scientific Products Exhibitions of 1918 
and 1919,” gave an account of many industries developed 
since the war, mentioning particularly magnetos, mica and 
optical glassware. He also referred to several valuable in- 
ventions for defence against hostile aircraft, which were the 
work of men whose names were unknown to the general public. 


Sir Robert Hadfield, replying to the toast, alluded to the- 


aggressive use of science by Germany. As Lord Crewe had 
said, we must not follow in her steps, but show that science, 
applied in a spirit of reverence and humanity, added greatly 
to the happiness of mankind. Sir Robert gave a most en- 
couraging account of the 1918 Exhibition, which had attracted 
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30,000 visitors in London and 15,000 in Manchester, and 
expressed thanks to all those who had contributed to its 
success, mentioning particularly the Chairman of the Organis- 
ing Committee, Prof. R. A. Gregory, and the Secretary, 
Mr. F. S. Spiers. The toast of “ The Donors of the Ex- 
hibition ” was proposed by Mr. C. F. Higham and responded 
to by Mr. D. Milne Watson, and the toast of The Chairman, 


proposed by Prof. D’Arcy Thompson, terminated the pro- 
ceedings. 


; Obituary. 

The death recently occurred of Coun. Richard F. Holt, chairman of 
Blackpool Electricity and Tramways Committe. 

Mr. ALBERT EDWARDS, of Dover, whose death is announced, had a 
carer as a telegraph operator which went back to the early days of 
telegraphy. He was «ımployed on private lines in tho West of England, 
South Wales and the North before tho service camo under Government 


control. In later life he was in charge of the telegraph office at the 
Dover Admiralty Pier. 


Personal. 


Sir William Beardmor2, the head of the great Glasgow firm, has been 
olected a member of the Institution of Civil Engineers. 


Our readers will join us in oxprossing sympathy with Mr. and Mrs. 
S. Z. de Ferranti on the death of their daughter Yolanda, aggl 16, 
following upon an operation for appendicitis. 


The _conferment of a peerage upon the Rt. Hon. Andrew Weir, 
Minister of Munitions, is now officially announced. Mr. Weir's title 
will, it is understood, be Lord Inverforth of Southgate. 


Mr. A. L. C. Fell, goneral manager of the London County Council 
tramways, has been appointed an additional member of tho Committee 
on the licensing of partially disabled men as drivers of public motor 
vehicles. ! 

Mr. H. C. Babb, who has been for three years resident engineer and 
manager of Bo'ness Electricity Works, has been appointed general 
manager of Musselburgh & District Electrio Tramways & Lighting Com- 
pany, and will enter upon his new duties on Feb. 1. 

Mr. Sidney J. Ebbutt, one of the Londonf outdoor representatives of 
W. T. Henley’s Telegraph Works Co., has been released from military 
service and recommenced his duties with the company on the 13th 
instant. Mr. Ebbutt was a sapper in the London Electrical Engineers 
R. E. (T.) for two and a-half years. 


Arrangements for the Week. 

FRIDAY, Jan. 24th (to-day). . 

2 PayYsicaL SOCIETY. 

d p.m. At the Imperial College of Science, Imperial Institute-road, 
London, S.W. Papers to be read: ‘' Notes on Lubrication,” 
by Principal S. Skinner ; ‘‘ On Sir Thomas Wrightson’s Theory 

~ Of Hearing,’ by Prof. W. B. Morton, M.A.: and ‘‘ Electrical 

‘ Theories in Connection with Parallel Cylindrical Conductors,” 
by Dr. A. Russell, M.A. : 


INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on “ Kloctrie Welding,’ by Mr. T. T. 
Heaton. Also other Papers on Welding. : 


INSTITUTION OF ELECTRICAL ENGINEERS, STUDENT S SECTION. 

7 p.m. At the Northampton Polytechnic Institute, Clerkenwell, 
London, E.C. Paper on * A General Outline of Telephony,” 
by Mr. H. T. Body. 

SATURDAY, Jan. 25th. 

MANCHESTER ASSOCIATION OF ENGINEERS. 

6.30 p.m. At the Grand Hotel, Manchester. Discussion on ‘' The 
Past, Present and Future of Electricity Supply,” introduced by 
Mr. 8. L. Pearce and Mr. J. A. Robertson. 

MONDAY Jan. 27th. 

INSTITUTION OF ELECTRICAL ENGINEERS. WESTERN CENTRE, 

7 p.m. At the South Wales Instituto of Engineers, Park- place, 
Cardiff. Paper on " The Training of the Electrical Engineer,” 
by Lieut.-Col. W. J. O Meara, C.M.G. 

JUNIOR INSTITUTION OF ENGINEERS. 

7.30 pm. At tho Royal Society of Arts, John-street, Adelphi, 
London, W.C. Discussion on ‘! National Electricity Supply,” 
opened by Mr. W. H. Patchell, Mr. W. A. Tookey and others. 

TUESDAY, Jan. 28th. 

INSTITUTION OF (IVIL ENGINEERS, 

5.30 p.m, At Great George-street, London, S.W. Paper on 
‘‘ Centrifugal Pumps for Dealing with Liquids Containing 
Solid, Fibrous and Erosive Matters,’ by tho Hon. Richard 
Clero Parsons, M.A. . 


ANSTITUTION OF En@ctricaL ENGINEERS, NORTH-WESTERN CENTRE. 


7 p.m. At the Engineers’ Club, Manchester. Paper on ‘' The 
Supply of Single-Phase Power from Three-Phase Systems,” by 
Prof. Miles Walker. ba 
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The Development of Hydro-Electric Power in 
Canterbury (New Zealand). 


aan By L. BIRKS. 


The development of hydro-electric power in Canterbury, New 

Zealand, is of wide interest, owing to its bearing on the corresponding 
developments throughout the Dominion. 
i, The earliest practical proposal—a municipal project—for the 
utilisation of hydro-electric power in Canterbury was in 1899. Two 
schemes were outlined. The most feasible proposed to take water 
from the Waimakariri River by means of a short tunnel. Then the 
water was to be carried in an open race five and three-quarter miles 
in length, at the end of which a fall of 90 ft. was available back to 
the river-bed, the river falling here about 25 ft. to the mile. The 
minimum flow of the river is about 2,000 cusecs, and utilising only 
one-half of this the power available is 5,000 kw. The transmission 
distance from the powerhouse to the main substation on the western 
outskirts of the city was about 30 miles, and the transmission 
pressure would have been about 30,000 volts. But shortly after- 
wards the whole question of electric-power supply assumed a much 
wider significance, becoming a provincial instead of a municipal 
matter. A scheme limited to 5,000 kw. was no longer sufficient. 
The Government could run distributing feeders over'the whole 
province; and electric power for operating the tramways at once, 
and ultimately for the electrification of the railways, had to be 
provided. A much larger source of power had therefore to be 
sought. This proved to be available at Lake Coleridge. 

In the meanwhile the City Council had taken steps to give a 
partial supply of electricity in the central portion of the city, as an 
adjunct to the city refuse-destructor. The destructor was built 
in 1901, at a total cost of £13,000. It consisted of two Meldrum 
refuse-furnaces, each connected with a Babcock-Wilcox water-tube 
boiler of 1,741 sq. ft. heating surface, equivalent to about 170 H.P. 
capacity. The steam from the boilers was simply allowed to blow 
off continuously. In 18Q2 it was decided to utilise this waste steam 


for the generation of electric power, and a steam plant was installed . 


consisting of two steam-generators of 100 kw. each, with a large 
storage battery. In 1903 the public supply was commenced. 
Even at high retail rates of 6d. for light anı 3d. for power the 
‘demand proved so great as to demonstrate the urgency of a larger 
and more economical scheme. The output soon exceeded the 
steaming-capacity of the tefuse, which had to be supplemented with 
coal. 
to time by makeshift additions to the destructor plant, wcerking 
more and more uneconomically owing to the unsuitable location. 
The demand for a comprehensive hydro-electric scheme was thus 
very urgent, but the question was still at issue as to whether it 
should be taken up by the city or the Government. In 1910 a work- 
ing basis was reached under which it was proposed that the City 
Corporation should retain the reticulation and retail distribution of 
energy within the city area, and that the Government should under- 
take the development of the water-power, selling the energy in bulk 
to the city, and retaining the right to supply direct to the railways, 
tramways, and to local authorities outside the city limits. In 
August, 1910, the Aid to Water-power Act was passed, and the Lake 
Coleridge scheme assumed a definite shape. The installation was 
completed for formal opening by the Premier on November 25, 1914, 
and intermittent service commenced. Many difficulties had still to 


be overcome, but a continuous service was run from March 1, 1915. 7, 


The city system was supplied at once by means of two rotary 
converters, giving a load of 1,000 kw. on the water-power plant 
from the first day of operation. This rose quickly to 1,300 kw. 
and remained stationary here for the first year, the peak load on 
March 31, 1916, being only 1,350 kw., and the output for the year 
4,860,260 units. It required six months after the supply first 
commenced to satisfy the large consumers that the supply would 
prove satisfactory, and after that it took several months longer 
to install the necessary motors and wiring. But in April, 1916, 
the load began to go up rapidly, and by March, 1917, reached the 
full capacity of the installed plant—viz., 4,500 kw.—the output for 
the second year of operation being 14,224,690 units, with a corre- 
sponding reduction in the costs. l 

A fourth unit of 1,500 kw. capacity was then put into service, 
giving a total installed capacity at the power-house of 6,000 kw. 
A fifth unit of 3,000 kw. capacity is on order, but owing to war 
conditions it has been found impossible to get delivery of the steel 
for building the necessary pipe-lines. The risjgg prices of coal and 


* Abstract of a lecture delivered before the Wellington Philosophical 
Society. 3 


The urgent extension on the demand was met from time ` 


- outlets, each with substantial cast-iron gates. Two 


gas have stimulated the demand, but it has been necessary to 
impose a limit on new business in order to restrict the prospective 
demand during the winter of 1919 to the present plant capacity of 
6,000 kw. , 

For the first few months the lighiing load exceeded the power 
load; but as the larger factories have been converted to electric 
driving, the day load—8 a.m. to 5a.m.—now considerably exceeds 
the evening load. The peak is usually between 8 a.m. and 9 a.m. 
in summer, this hour being determined by the tramway peak; and 
between 4 p.m. and 5p.m. in winter, being determined by the 
overlapping of the power and lighting loads during this hour. There 
is a drop of about 1,000 kw. at midday for the hunch-bour. The most 
striking feature of the load curve is the high weekly load factor, 
ranging up to 61 per cent. These characteristics are fully set out 
in the diagrams herewith. 

Lake Coleridge has an area of about 13 square miles, lying at an 
elevation of 1,667 ft. above the sea, and 65 miles west of Christchurch. 
The available power for future development is thus very high, 
running up to 20,000 kw. of continuous load, or 40,000 kw. on a 
50-per-cent.-load factor. 

. From the lake the water is taken through the ridge separating 
it from the Rakaia River by a submerged tunnel, 7,000 ft. long and 
of semi-elliptic section, 8 ft. high and 8 ft. wide. The crown of 
the tunnel at the lake-shore is 12 ft. below normal lake-level, and 
has a grade of | in 1,000—that is, a fall of 7 ft. in the length. 
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At the outlet end the water is delivered into a surge-chamber, 
35 ft. in diameter and 33 ft. deep. This is provided with four 
pipe-lines are 
now in service, each 52 in. in diameter and 2,480 ft. long, each with 
a capacity of 100 cusecs, and each capable of supplying 3,000 kw. 
each at a working-head of 480 ft. Provision is made for two more 
similar pipe-lines, thus developing the tunnel to its full capacity, 
involving the installation of 12,000 kw. of plant, of which 6,000 kw. 
is now in service. The power-house is a substantial ferro-concrete 
structure, 180 ft. long, 70 ft. wide, and 40 ft. high, and is built 
complete to house the whole 12,000 kw. of plant. 

The two existing pipe$ supply four Francis turbines, each of 
2,000 H.P. capacity, direct-coupled to 1,500 kw. alternators, giving 
three-phase current at a frequency of 50 cycles and a pressure © 


_ 6,600 volts. Complete switch-gear is provided, with remote-control 


oil-switches for each circuit. The pressure is raised for transe 
mission to Christchurch by means of two banks of step-up trans- 
formers, each bank consisting of three 1,500 kw. units, raising the 
pressure from 6,600 to 66,000 volts. The power-house is 
provided with complete lightning-arresters, travelling-crane, com- 
pressed-air system, transformer-oil drying and filtering system, 
machine-shop, fitter’s shop, blacksmith’s shop, stores and garage. 
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From the power-house the energy is conveyed to Christchurch 
over two independent transmission-lines, each 62 miles long, and 
terminating at the main distributing-station at Addington. The 
poles are 42 ft. long, standing 36 ft. out of the ground, and spaced 
on level ground 6 chains (or about 400 ft.) apart. On undulating 
ground the spans are varied to suit the elevation of the surface. 
One span is as long as 20 chains, and has given no trouble. The 
lines consist of three wires per circuit, each wire being 7/-135, or 
one-tenth of a square inch of aluminium. A metallic telephone 
circuit is carried on each line, with telephone-huts every five miles, 
each hut being equipped with line material and tools, thus serving as 
an emergency depot, in which capacity they have proved invaluable. 

Supply is available from the primary feeders going out from the 
Addington Distribution-station. 

The City Council controls the whole of the reticulation within the 
city boundaries, purchasing the energy in bulk from the Department 
at 10,500 volts pressure, and supplying their own transforming and 
distributing stations, at which the pressure is reduced to 400/230 volts, 
three-phase, for retail supply. The immediate effect of the intro- 
duction of hydro-electric power was a striking reduction in the 
Council’s retail and wholesale charges for electricity. The average 
charge for light was reduced from 5d. to 3d., and for power from 
23d. to ld. ; and the wholesale power rate down to 4d. for ordinary 
day-work, and }d. for night-work. The demand within the city has 
gone up from about 700 kw. to 2,200 kw., and is still increasing 
rapidly. At the end of the last financial year there were 4,217 
consumers connected to the city mains, and the connected load 
amounted to 8,817 kw.—that is, four times the maximum demand at 
any one time. Thai is to say, the city is able to sell the 2,200 kw. 
which it buys from the department at least four times over to 
different consumers during the day. In illustration of the fact that 

. electricity is the ‘ poor man’s light,” 1,400 of the above consumers— 
that is, 33 per cent.—pay less than 4s. per month, and 1,700—that is, 
40 per cent.—less than 5s. per month. l 

The next largest consumer is the Christchurch Tramway Board. 
Their plant consists of two rotary converters, one of 1,000 kw.and 
one of 500 kw. capacity. Their normal day load is 1,400 kw., and 
their holiday peak is 1,700 kw. Other large consumers consists of 
local freezing works, fiour mills, tanneries and fellmongeries, dairies 
and butter factories, quarries and brickyards. Some large local 
hospitals and institutions are supplied, in one case, the Sunnyside 
hospital, the rate for all purposes working out at the low figure of 
3s. 4d. to ls. 2d. per unit. Retail domestic supply in suburban areas 
is in the main in the hands of the local authorities as in the city. 
On March 31, 1917, the tramway board took 4,100 kw. for power, 
the next largest power consumer being the freezing works with 
1,471kw. The highest lighting load is that taken by the institutions, 
163 kw. This refers only to power taken from the Lake Coleridge 


supply , 


It is difficult for one used only to the supply of energy in the form 


of gas, or of electricity generated from fucl, to realise the principles 
which govern the charges at which energy can be sold profitably from 
a hydro-electric power source of ample capacity. The power and 
generating plant are there and are available ; if earmarked for any 
particular supply, then there is no saving whatever if that supply is 
stopped for 23 hours a day, provided it is liable to require energy on 
the peak load for the remaining hour per day. In fact, it is much 
more profitable to supply Sunnyside Hospital, taking energy for an 
average of 4,800 hours. per year at 3d. per unit than it would be to 
supply an office radiator used for, say, 12 hours in the year on the 
‘heaviest winter peak load at 20s. per unit. To supply such a radiator 
at anything less than 20s. per unit is to supply it at a loss. What is 
sold is not units of energy, but units of plant and water-power 
capacity, which have to be reserved for each particular consumer, 
and the consumer who will take his supply only or mainly when 
other consumers do not require it can get it at much cheaper rates. 
Hence the form of the scale of charges which have been built up to 
meet the special circumstances of various consumers and various 
special industries. If the consumer wants a very low rate per unit, 
he musi so adjust his business or domestic affairs that he uses the 
supply of horse- power that is dedicated to him, and for which he has 


to pay, as continuously as possible—24 hours a day and 365 days © 


per year. He would then pay at the Lake Coleridge rates—only 
td. per unit. 

A very important aspect of this subject is the economy of coal 
used in Canterbury as the result of the operation of the Lake Cole- 
ridge plant.. The coal consumption in the most efficient and well- 
designed steam plant in Canterbury—the tramway power station—e 
for the last complete year of ccal firing was about 8,800 tons to 
generate 5,179,457 unite, with a normal maximum of about 1,200 kw., 
or 1,600 H.P.—that is, over 5 tons per horse-power year, working on 
a load factor of about 50 per cent. The ordinary small commercial 
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steam plant consumes from three to five times as much coal as this, 
though its load factor is low—usually only 10 to 20 per cent. The 
average small-power plant on a 15 to 20 per cent. load factor actually 
uses 6 to 8 tons of coal per horse-power per annum. And thus the 
Lake Coleridge plant, replacing such plants and working up to 50 or 
60 per cent. load factor, saves 15 to 25 tons of coal per annum per 
horse-power of its useful output. It is well within the mark to put 
down the actual saving that has been effected by Lake Coleridge 


- power, working at 50 to 60 per cent. load factor, as being over 10 tons 


of coal per horse-power-year. 

The actual: output of the plant-at present from the Addington 
station is 4,000 kw.—i.e., 5,300 H.P.; or, allowing liberally for 
losses in distribution, say 4,400 H.P. delivered to the. consumers. 
It is thus effecting an actual saving in fuel consumption of over 
44,000 tons per annum—probably over 50,000 or 60,000 tons— 
worth £75,000 delivered into the coal bins, or £100,000 delivered 
on to the boiler fires. The greater portion of this saving is repre- 
sented by the wages of miners, railwaymen, seamen, wharf labourers, 
carters, firemen and ‘clerical hands, and represents the labour of 
nearly 400 men, who are replaced by 60 to 80 men engaged on 
operating and maintaining the Lake Coleridge power plant, distribu- 
tions, sub-stations and reticulation. 

Moreover, hydro-electric power is @ step in the right direction 
in another important aspect. The hard, exhausting, unskilled 
and monotonous labour of mining, trucking, shipping, shovelling, 
carting and firing is replaced by the comparatively easy, clean 
and scientific—though probably somewhat monotonous—employ- 
ment of watching the turbines and attending the switchboards, or 
the more interesting out-of-door life of patrolling and maintaining 
the transmission lines and distribution lines. Instead of working 
underground, we now work away up amongst the mountains. In- 
stead of demanding more physical strength, the new method of power 
supply calls for the highest development of ingenuity, initiative and 
scientific skill even amongst the most routine of its workers. 

One of the sources of Germanv’s strength has been her control 
of the chemical industries. Hundreds of thousands of horse-power 
of electricity were used tc manufacture soda, potash, acids, carbide, 
nitrates, explosives and hundreds of other essential products. And 
as a result of the war the cost of these chemicals in New Zealand 
has become practically prohibitive, and Germany has been enabled 
to carry on the war, which she could not have done without these 
products of electric power. : 

Lake Coleridge power has already enabled oxide of iron, formerly 
imported by the gas works for purifying the gas, to be replaced by 
hydrate of iron, produced from the old tins from the destructor. 
A further development of the same industry will yield a valuable 
iron oxide paint previously imported. Other scientific developments 
are in hand. Arrangements are being completed for the local manu- 
facture of caustic soda and hydrochloric acid by the electrolysis of 
common salt by means of Lake Coleridge power. The imports of 
common salt for the past five years have averaged 24,000 tons per 
year, worth about £72,000. Of this a substantial portion used to. 
come from Germany. That it is possible to produce salt by evapora- 
tion of sea water is demonstrated by the success of the venture at 
Geelong, Victoria, where 20,000 to 30,000 tons per year have been 
produced for some years past at a very low cost. 

Another direction in which hydro-electric power will take an 
essential part is in the manufacture of calcium carbide, and thence: 
calcium cyanamide or nitrolim, a valuable nitrogenous fertiliser ; 
and thence ammonia and all the important group of nitrogenous 
products, including explosives. Preliminary work is being done 
on the direct electrolysis of water on the large scale to yield oxygen 
for acetylene welding and hydrogen for the hardening of fats. - 

Another industry in which Germany has made special advance 
is the electric smelting of steel, and in this hydro-electric power 
promises to give us in New Zealand an opportunity of which full 
advantage must be taken. The ordinary 1 ton to 2 ton steel furnace 
requires 500 kw. to 1,000 kw., and the Lake Coleridge plant will 
thus be large enough ultimately to supply several such furnaces. 
Already definite proposals are in hand.. Such furnaces can be con- 
veniently operated at night, the moulding being done in daylight. 
This makes it possible to supply the power for them at a very cheap. 
rate. At first the industry would be confined to the high-grade 
cast steels, costing before the war £40 to £80 per ton, and now 
worth double this. At the present prices of scrap steel and Lake 
Coleridge power it will be possible to smelt these cast steels at sub- 
stantially less than the pre-war cost. For welding work the oxy- 
acetylene and oxy-acetone processes are well established and doing 
useful work. But direct electric welding is already m use in Christ- 
church, and is making rapid strides elsewhere. 

In reilway transports New Zealand is still waiting, but there are 


_ great prospects of development in the near future. In road transport. 


H8 


even greater changes are to come. The electric motor operated from 
the battery is the smoothest, steadiess and most silent form of power 
possible. The cost of power at present prices is less than one-half 
the cost of petrol, and the cost of repairs and maintenance propor- 
tionately low.- It consumes only natural power from the mountains 
instead of motor spirits, for which we have to pledge our credit to a 
foreign nation to the amount of 2s. 6d. for every gallon consumed. 
The problem of economy in the domestic delivery of milk, bread and 
other commodities is engaging the attention of our local economists. 
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The ultimate solution of this problem will certainly be expressed in 
terms of hydro-electric power 

The Lake Coleridge scheme will he a financial success—that In, 
to say, it will pay not-merely working expenses, bu: ample capital 
charges and depreciation reserves. But the main object of the 
scheme is not merely a commercial or financial one. 1t will supply 
cheaper light and power than any other source, bus it will do very 
much more than this, and it has a much wider national signiticance 
than any commercial consideration could give it. 


Planning a Works Research Organisation.* 


! By A. P. M. FLEMING, O.B.E. 


INTRODUCTION, 

No plans for the future development of industry are now considered 
complete unless they provide for scientitie research, and in no 
industry is there such scope for research as in the highly technical 
electrical industry. During the past few years there has been a great 
deal of research directly contrelled by or associated with industry. 
For instance, an increasing amount of work is being done in uni- 
versities and technical colleges, and in various other laboratories 
and organisations and engineering socicties. In a national sense, 
the Department of Scientitic and Industrial Research is endeavour- 
ing to promote co-operative research in various industries, with the 
initial assistance of Government funds. In many instances it is 
advisable for firms to establish research organisations in connection 
with their own factories. The purpose of the Paper is primarily 
to outline the scope of such a research organisation, the features 
which underlie its effective planning, its requirements with respect to 
staff; the design of the buildings and the initial outlay and cost of 
maintenance of the organisation. 


I, FUNCTIONS OF THE ORGANISATION. 


It is necessary to draw a clear distinction between research work 
in pure science and industrial research. Both are essential to 
industrial progress. The justification for undertaking research in 
pure science in a research laboratory associated with an industrial 
concern lies in the industrial applications which follow rapidly in the 
wake of a new scientific discovery. Much of this work, however, 

“must be carried on by scientists working in private, university, 
co-operative, or national laboratories. 

Research laboratories partly or wholly supported by industrial 
firms may be broadly classified according to the particular interests 
they are intended to serve, as for example :— 

-1. Industrial research laboratories self-contained and serving 
one particular works. 

2. Central industrial laboratories each forming the scientific focus 
of an industrial organisation comprising several works, often in 
different industries, and linked up by control laboratories at the 
individual works. 

3. Laboratories planned to serve a wide range of interests in 
various industries in connection with isolated problems. 

4. Laboratorics designed to serve the needs of one particular 
industry working on a co-operative basis. The laboratories of the 
proposed research associations in Great Britain would fall into this 
class. 

5. State labératories carrying out researches occasionally of an 
industrial character, but not necessarily for any particular firm, such 
as the National Physical Laboratory, the Bureau of Standards, 
U.S.A., and various university laboratories, 

Most firms find it expedient to combine necessary routine testing 
with research work, at any rate in the initial staves of development. 

The functions of a works researeh organisation, which involve 
arrangement of the department in a number of sections, may be 
classified thus :— 

+ 1. Testing of raw material supplies and the establishment of a 
suitable technical basis for purchasing. , 

2. Production of new materials or substitutes, e.g., high-speed 
tool-stcels, improved magnetic sheet steel, &c. 

b 3. Investigation of difficulties arising in the manufacturing 
organisation. 

} 4. Investigations necessary for controlling and maintaining 
technical processes in manufacture. 

5. Development of new and improved processes and their estab- 
lishment on a manufacturing scale 

6. Development of methods for the treatment. of factory waste 
and scrap for by-products. 

T. Investigation of fundamental data for designing new apparatus. 
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8. Development, improvement and 
appliances and methods of testing. 

9. Investigations of operating troubles and service for customers. 

10. Investizations for the information of financiers of the possi- 
bilities of new scientiiie projects. 

l}. Physiological and psychological investigations relating to 
vocational selection and for determining the most efficient means 
of emploving human services. 

12. Research in pure science. 


standardisation of tools, 


IT. Divisions OF THE ORGANISATION, 


The character of the industry determines mainly the scope and 
nature of the work to be done and, consequently, the number of 
sections of the laboratory. In order to illustrate these divisions in 
research work the author, in the original Paper, discusses a number 
of special lines of research, chemical, mechanical, metallurgical, &c. ' 
Reference is also made to work involved in the improvement of 
technical processes, the recovery of by-products and the applica- 


tion of physchological and physiological tests as a basis of vocational 


selection. Special importance is also attached to some organisation 
to prevent repetition of work done elsewhere. Collection of such 
data can be best undertaken by a small specially trained staff, 
rather than by the promiscuous efforts of the research workers 
themselves. All such information is focussed in the Research 
Library. In preparing reports a standard plan is desirable. 

Accommodation must be provided in the laboratory building for 
the staff dealing with the administration of the reséarch organisation, 
and the maintenance of a proper record of costs of investigations. In 
some laboratories it is usual to set aside a sum for each major investi- 
gation ; in others, an overall sum is voted each vear for the mainten- 
ance of the laboratory. The cost of routine work may be charged 
against the works department on behalf of which the expense is 
incurred. A systematic record of all costs, stores, breakages and 
wages is of great importance. 


III. ADMINISTRATION. 


In routine testing for works departments the nature and number 
of the tests carricd out form a series of sections each having 8 
departmental chief responsible to the director, and a staff of senior 
and junior assistants. Where research work not immediately related 
to works practice is concerned each major investigation should be 
placed in the hands of a competent research man, directly responsible 
to the director. Where work is combined both methods may be 
employed. There should be regular conferences of the depart- 
mental chiefs and research workers in order to mobilise and avoid 
the cumulative experience of the whole staff overlapping and 
duplication of work. The closest co-operation should exist between 
the staff engaged more specilically in research, and tRose engaged in 
routine work, and especially also between the whole of the laboratory 
staff and the works staff. 


IV. NTA FF, 


The most important feature of a research organisation is that of 
the staff. There has been a lack of technically trained young men 
able to apply the results of scientiiic reserach in industry. For a 
considerable time to come, the supply of men will be totally in- 
sufficient for the needs of industry. Jt is an error to suppose that 
industrial research cannot be carried on without men of genius. 
Such a type is generally not at ease in an industrial works where 
research can be reduced to the cheracter of a business, and where 
procedure is organised on systematic lines. With the exception, of 
those actually engaged in directing research, the staff should com- 
prise comparatively young men and women capable ‘of distinguishing 
cause from effect, able to obserye keenly and possessing sound 
technical training, preferably of university standard in the faculty 
pertaining to the industry they propose to enter, followed by some 
practical experience. 
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In addition to serving as a nursery for research workers, the 
laboratories should undertake part of the training of all those 
young men who in a large organisation are being trained for higher 
industrial positions. The research department should work in close 
contact with the educational portion of the organisation now becom- 
ing an essential feature in industrial concerns. Every possible step 
should be taken to reveal latent talent, and to provide opportunities 
for acquisition of the necessary education and experience. 

The staff of an industrial research organisation will generally 


include a director, sectional heads, senior and junior assistants, with’ 


possibly a number of individual research men responsible to the 
director. The director must appreciate the possibilities of applying 
new knowledge to industry to commercial advantage, and be able 
efficiently to direct specialised research workers, avoiding aimless 
research having no ulfilitarian objective. Besides a wide scientitic 
knowledge he must have in addition considerable organising capacity, 
commercial instinct, and a thorough knowledge of the manufacturing 
processes of this industry. He must have sufficient breadth of view 
to be willing to employ expert assistance whenever occasion for this 
arises. The sectional heads will, in general, be men of high scientific 
standing. These, and the senior staff, should be men of university 
education and training. 


V. DESIGN AND EQUIPMENT OF BUILDINGS, 


In designing laboratory buildings the advice of a competent 
architect is necessary in all architectural] matters. These, however, 
should be subservient to the considerations which decide some forms 
of construction and some arrangements most appropriate to the 
laboratory as such. The research laboratories should be contained 
in a building separate from but centrally situated in relation to the 
works departments. The size of the laboratory will be determined 
mainly by such considerations as the number and character of the 
sections, the volume of work, size of staff, margin allowed for 
extension dnd the afnount of moncy available for initial outlay an 
maintenance. i ` 

The importance of providing a liberal amount of space initially 
and of adopting a design of building which permits extension without 
undue cost or inconveniefice is emphasised in the original Paper by 
reference to the laboratories of the Pennsylvania Railroad Company, 
U.S.A., and F. Krupp A.G., Essen. In determining the amount of 
floor space required it is necessary to compute from the amount and 
character of the work to be undertaken the number of sections and 
the staff needed for each. The average active floor area required 
per employee in all usual sections of an industria] research laboratory 
is from 150 sq. ft. to 250 sq. ft. ` Where the lower figure is employed 
any appreciable increase in the work of the organisation will necessi- 
tate extension of premises. The higher figure represents fairly 
comfortable conditions, and provides some room for extension. It 
should not; however, be regarded as a minimum. An average of 
400 sq. ft. of active floor area per employee—a figure commonly 
found in the large research institutions in the United States—must 
not be regarded as excessive. From the product of the total staff 
and the floor space allowed per employee, the total active floor space 


is obtained. To this must be added 10-20 per cent. for space- 


occupied by stores, lavatories, heating, ventilation, and power 
plant. The space lost in containing walls, corridors, partitions and 
stairways, will necessitate a further addition of 15 per cent. to 40 
per cent. to the active floor area, being under ordinary conditions 
about 20 per cent. in a single story, and 33 per cent. in a multi- 
story building. The active floor area must therefore be increased 
by 30 to 50 per cent. to arrive at the gross floor area. 

The floor area is estimated on the amount required per employee. 
In some laboratories a greater administrative staff or a greater 
proportion of junior or non-technical trained staff is required than 
in others.: In general, however, the proportion between the total 
number. of employees and the percentage actually engaged in 
investigational work will not vary very greatly in different labora- 
tories. 

Type of Building.—-The type of building may be determined by 
the gross floor area needed and generally will be one of the following : 

1. For a gross floor area up to 6,000 sq. ft. a single-story building 
of rectangular form in pla 

2. For a gross floor area of from 6,000 sq. fi. to 12,000 sq. ft. the 
building may be either :— | 

(a) Single story and equivalent to the addition of two buildings 
of the type belonging to class (1) as illustrated. 

_ (b) A two-story rectangular building. 
_ 3. For a floor area expeeding 12,000 aq. ft. a multi-story building 
is necessary. 

The choice between 2 (a) and 2 (h) will be determined principally 
by the amount of the land available, the character of the work to be 

dealt with, and the amount of money available for initial outlay, 
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Whilst, provided the area covered is not too large for effective 
supervision and inter-departmental working, it is an advantage to 
be wholly on the ground floor, the cost of building alone of type 2 (a) 
is about 4 to 8 per cent. greater than that of the type 2 (b). 

In considering which type will be selected, the possibility of 
extension must be borne in mind, and this may be done either by an 
addition to the older building, in the form of one or two wings or of 
another similar building linked with it, or by the addition of further 
floors above. The firat method, in either form, necessitates land in 
the immediate neighbourhood ; the latter involves the initial pro- 
vision of foundations strong enough to suit whatever superstructure 
is ultimately contemplated. , 


Selection of Fabric.—Important factors affecting the selecting of a 
fabric are elimination of vibration, lighting, future extensions, fire 
risk, and architectural and esthetic requirements. For a single- 
floor building either a brick or reinforced concrete frame and brick 
fabric is to be recommended. The latter construction is cheaper 
than the former, and usually lends itself to more effective lateral 
lighting. A flat roof readily lends itself to any partition of the 
building into sections; offers no exposed parts to corrosion (and 
hence both the first cost and maintenance cost are low); secures 
the most equable temperature under external fluctuations, and is the 
best form for artilicial lichting. It can also be utilised as a proving 
ground, where weathering properties cf materials have to be tested. 

For two-story and multi-story buildings a reinforced concrete 
frame with concrete floor and roof forming a monolithic structure 
and with brick walls and filling, completely satisfies such require- 
ments as freedom from vibration and facility of extension, and will 
meet all ordinary architectural requirements. Such a building will 
also be fireproof and permits of excellent lighting. 


Elimination of Vibratton.—Constant use of delicate instruments 
demands freedom from vibration, and its reduction depends to a 
large extent upon the choice of fabric. A reinforced concrete 
skeleton and flooring for two-story and multi-story buildings gives 
the least response to disturbing forces. All buildings, however, 
vibrate to some extent, and precautions taken against vibration 
depend mainly on internal construction. 

The problem is twofold, (1) the building has to be screened from 
the disturbing forces set up by its own contained machinery, 
(2) special apparatus may require to be screened from disturbances 
communicated to the building from outside. The former necessi - 
tates the isolation of unbalanced machinery in reference to the main 
structure. For this purpose the machinery may be housed away 
from the main building or situated on the ground floor or basement 
preferably supported by piers built from the ground and separate 
from the rest of the building. In some cases it may be necessary 
to avoid the use of line shafting. The screening of apparatus may 
only require the provision of rigid tables which will not vibrate 
themselves, and which can be placed in positions where the vibration 
taken up from the building will not be serious. A table top rein- 
forced concrete, slate, marble or like material supported from the 
floor by substantial piers in brick or concrete forms a satisfactory 
arrangement. An example of special supports is afforded by the 
laboratories of Andre Citroen et Cie. Here special balances, photo- 
microscopic and electromagnetic apparatus are situated on the 
first floor, and carried on marble tables. A typical table has four 
indiarubber feet which rests upon the tops of two piers rising through 
the basement from a common foundation of concrete and brick. 
Each pier consists of sections in brick, concrete and compressed cork, 
the latter being capped by a plate on which the indiarubber feet of 
the table rest. Much may be done to remove vibration troubles 


' by provising apparatus with flexible supports loaded with a sufficient 


mass. 


Lighting.—Special treatment of the problem of natural lighting 
is required in planning a research building, on account of the close 
and accurate observation which is necessary. 

It is important to appreciate the relative values of the intensity 
of illumination in the vertical and horizontal plants required for 
different kinds of work. -Other than in special cases, it is reasonable 
to assume that the former is most important where apparatus is 
viewed more or less in the horizontal direction—a very frequent 
requirement—and that the latter is most valuable when surfaces 
are viewed from above. Lateral lighting, provided it is adequate, 
is to be preferred for general laboratory work. All cases of top 
lighting commonly show a high horizontal illumination and a com- 
partaively small- and unevenly distributed vertical illumination. 
The addition of lateral lighting would in every case considerably 
improve the distribution. The saw-tooth type appears to give the 
most even distribution, especially if supplemented by some latera 
lighting, and, with north light, excludes direct sunlight. The exten 
of window opening area provided in some research laboratorie, 
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"varies in amount from 20 to 35 per cent. of the gross floor area, 
with an average value of about 25 per cent. 

For artificial lighting, in order to reduce glare and to reproduce 
as far as possible the conditions of diffused daylight, it is advisable 
to adopt a system of indirect lighting with white ceilings and walls 
to secure maximum reflection. Laboratories, libraries and work- 
shops require normally an intensity of illumination, of 3-6 foot- 
candles, although for special work, for which direct local lighting 
units may be employed, the required intensity may be as high as 
-12 foot-candles, according to circumstances. 

When designing the lighting installation it is important to provide 
an adequate number of suitably placed wall plugs, and in some cases 
floor plugs may be advisable. 


Protection Against Fire.—As far as practicable, a fireproof building 
should be provided. It is admissible to equip it with the sprinkler 
type of automatic fire extinguishers, adequate provision of hydrants 
and chemical extinguishers. 


l Arrangement of Sections.—-In each section of the laboratory, room 

of different. sizes will be needed, and in laving out a rectangular 
building the larger rooms will either, be placed across the full width 
of the building or run longitudinally, occupying approximately one- 
half the width of the building where there is a central corridor, 
and the full width in small buildings. 

Flat roofs and ceilings permit any arrangement of rooms to be 
readily made. On the other hand, a pitched roof imposes limitations 
which are mostly felt in the case of single-floor buildings, where all 
sections are together. A single span pitched roof, however, offers 
no difficulties in a building where the rooms extend over the full 
width, but where a longitudinal division is required, particularly 
if by acorridor, it is inconvenient, and a roof in two spans is desirable. 
In this case, the wall supporting the trough between the spans 
forms one side of the corridor, and it is convenient to utilise the cor- 
ridor for carrying the mains supplying water, gas and electricity 
through the building. 

In some elasses of work, as in certain chemical operations, very 
accurate weighing and the standardisation of high-precision appa- 
Tatus and instruments, variation of temperature constitutes a 
disturbing factor. The use of a room with double walls, in a base- 
ment if available, or failing this, with windows of northern aspect, 
offers advantages in this respect. 


Water, Gas and Electric Supplies.—Careful attention to the 
provision of ducts for the conveyance of supplies to the rooms and 
discharge of drainage therefrom will generally save considerable 
subsequent trouble and annoyance. All pipes, conduits, &c., 
should enter the rooms close to the ceiling and be brought down 
to benches or other points where required. This arrangement is 
more satisfactory than bringing the pipes up through the floor or 
from troughs, and pipes should preferably run horizontally above the 
benches they are required to supply, rather than underneath, as is 
more commonly done. The main distributing pipes and cables 
should be arranged to supply each floor of the building ; they would 
be situated near the ceiling and generally run along the corridor. 
Whenever possible, each room should be supplied by independent 
tappings on the main distributors. l 

Research requiring electric currents of large magnitude, as electric 
furnace work, will generally be arranged on the ground floor or 
basement, and it is convenient to have a suitable svstem of ducts 
‘cut in the floors and covered by plating, in which cables may be 
placed. The building should be equipped with soil and acid drains, 
and it is better for the two systems to remain separate within the 
building and discharge through traps into a common sewer outside. 
All rooms in a large building will be piped for hot and cold water 
and gas. In addition, it may be necessary to pipe the whole or 
part of the building with gas raised in pressure by a compressor to 
about 4 in. of water ; compressed air at about/50 lb. per square inch 
above atmospheric pressure ; distilled water and an electric supply 
of suitable voltage and frequency. For special purposes oxygen and 
hydrogen may be supplied. 

Heating and Ventilation.—A building for research purposes does 
not introduce any special requirements in the matter of artificial 
heating. In all cases the low-presssure hot-water system can be 
recommended. Hot-water pipes carried round a room near the 
ceiling give good results. If steam radiators are used their usual 
position under the windows frequently interferes with the placing 

_ of bench fixtures. à 

For the ordinary ventilation of the building no special provision 
is needed in single and two-floor buildings other than is provided 
by the windows. Special Iccal ventilation will, of course, be needed 
in the chemical and metallurgical laboratories, and where fumes are 


produced l 
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Internal Finish and Furnishing. —For most sections, excluding 
oftices and library, the walls should have glazed tiles or bricks of a 
pleasing shade to a height of abcut 4 ft. 6 in. from the ground, and 
the remainder of the walls to the ceiling be distempered in a light 
colour having good light-reflecting properties. White glazed bricks 
or tiles extending to the ceiling are reeommended for the chemical 
laboratory. | Partitions should be of hollow tile or wood to a heigh. 
cf 4 ft. 6 in. from the ground and glazed above to the ceiling. 

For floors, hard wocd blocks treated and laid on concrete, tiles 
and special comp sitions, have proved satisfactory. Where a batery 
room is installed, an asphalt floor is recommended. Rounded 
corners for the junction of the walls and partitions with the floors 
prevent undue accumulation of dust. Laboratory furniture in the 
Various sections does not call for special comment, except possibly 
in the case of the chemical section. g 

Costs. —-Pre-war costs are more trustworthy for estimating pur- 
poses than current costs based on changing and intlated prices, and 
may conveniently be considered under the following heads : (a) build- 
ing (b) furniture, (¢) apparatus and equipment, (d) maintenance, 
including salaries. By consideration of these four items the author 
arrives at the collected data shown in Table I. 


Table I.—Capital Outlay and Maintenance Costs for Laboratories 


Illustrated. 
6.000 12,000 52,000 
sq ft. sq.ft. sq. ft. 
Gopi: Type 1. | Type 2a. ] Type 2B. | Type 3. 
Single Single Single Multi- 
Story Story Story Story 
£ £ £ £ 
Building 2scisctcwssacaedetaccia 4.000 7,640 6,930 28,500 
Furniture ET A 1,050 2,100 | 2,100 9,100 
Apparatus .....0..ccccccsseceee 3,900 | 7,800°| -7,800! | 33,800 
Total capital outlay, exclud- 
ing land ....ccccekss cess eens 8,950 17,540 16,830 71,400 
Total annual maintenance, 
including salaries .......... | 8.700 | 12400 | 17,400 | 75,500 


Excluding the cost of land, the cost of the building for the fabric 
assumed is somewhat Iess than half the total capital outlay. Further, 
the normal annual maintenance cost is about equal to the capital 
outlay. These relations—which are confirmed by published dats 
relating to American laboratories—show that the cost of the building 
is of secondary importance, and therefore liberality should be shown 
in providing a building of ample size to cope with expansion of work. 


Pare ie cme eee o 


Motor Gar Lighting. 


The last issue of the “ Light Car and Cyclecar ” contains an interesting 
article by Mr. D. Elvard Brown, the technical expert of Messrs, C. A. 
Vandervell & Co., Ltd., on the power of motor lamps. The author is of 
opinion that the amount of light necessary for safe driving is given by 8 
pair of 32 c.p. bulbs in 9 in. or 10 in. reflectors. (Certain individuals may 
require more light for reasons of eyesight. To reduce the power to 12 
would be absurd, and would not reduce the inconvenience to other road 
users appreciably, but it would most materially increase the danger 
to all concerned. The solution, then, must be sought in some other 
direction. In the first place, now that the law compels sidelights to be 
in use to show the width of the vehicle, the side lamp fitted to the wind- 
screen is a nuisance, at all events on light-coloured cars with long bonnet 
and wide mudguards, as the effect of the reflected light in the drivers 
eyes is to reduce the apparent illumination of the road ahead. The 
‘regulation ` sidelamps should be on the front wings. They should be 
of streamline form with bull's eve lenses, so that those meeting the light 
will not be for long in the direct beam, and not at all when actually 
passing. A pair of ordinary wide angle sidelamps in the conventiona 
position for town use or for seeing the sides of the road on foggy nights 
would be a useful addition. This entails earrying seven lamps In all. 
so it would only be adopted on expensive cars. For the light car or 
cyclecar the ‘ combined type of side and headlight will be the probable 
solution, having a small “ pilot “` bulb for usc when standing or in town. 

An alternative to anti dazzle devices (which involve waste of current) 
is the © dimmer” consisting of a small yrriable, resistance in the head- 
light circuit enabling the light to be reduced to a dull yellow glow at will. 
This device is inexpensive compared to most anti dazzle devices, but 
is most efiective in use, and has the additional advantage that it can 
used with existing headlights without alteration. A law making its use 
compulsory would obviate the necessity for anv argument as to the power 
of lights necessary, and all roadside inquisitions by police when one 5 
lights happen to he extra well focussed or the volts a little “up. MD 
Brown thinks that unless motorists and makers of light ™ get together 
and find some means of impressing their views on the authorities, we may 
be saddled with legislation which will cause the maximum of inconvenience 
without achieving the desired result. 
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The Maximum Primary Potential in an Induction 
Coil. | 


There is a wife-spread belief that the maximum secondary 
and primary potentials developed at the interruption of the 
primary current in an induction-coil are related according 
to the usual transformer law, viz., that their ratio 1s equal to 
the ratio of the numbers of turns in the secondary and primary 
coils. This law is assumed, for example, by Klingelfuss * 
to be applicable to a coil used in his experiments—a coil of the 
usual form with open magnetic circuit. It is also referred to 
by Armagnat t asan approxinate rule forinduction-coils. It is 
therefore of interest to examine whether the result is in any 
circumstances in accordance with the oscillation-transformer 
theory, which, as already explained, allows both the 
secondary and primary ‘potentials to be calculated. It will 
be sufficient for this purpose to confine our attention to the 
case when the resistances are negligible, so that the oscillations 
may be regarded as undamped. 

In the first place it is easily seen that the transformer law 
is applicable when there is no magnetic leakage (k?=1) whatever 
be the capacities associated with the primary and secondary 
coils. In this case the frequencies are | 

gee eee 

1 2ay (LCi +L:C2) | 

In each circuit there is only one oscillation, the amplitude 
of the in‘nitely rapid component being equal to zero. The 
expressions for the potentials become = 


Ly | 
V =— In 2an, 
i i v (LCi +£20;) i 
V, Lario sin 2an,t. 


v (L,C,+L,C,) a 

The ratio of the maximum secondary to the maximum 
primary potential is thus L,,/L,, which, since there is no mag- 
netic leakage, is equal to the ratio of the numbers of turns 
in the secondary and primary coils. This result would hold 
even if the resistances were taken into account, since the 
pamary and secondary oscillations have equal damping 
factors and their maxima occur at the same value of ¢. 

The transformer law ‘therefore holds accurately. when 
k?=1, but in practice no induction-coil has so high a co- 
efficient of coupling. In coils of the usual form with straight 
cores k? probably never exceeds, though it may nearly reach 
the value 0-9. It therefore becomes necessary to consider 
the ratio of the potentials in cases in which there is appre- 
ciable magnetic. leakage so that the frequency-ratio is finite 
and both oscillations are called into play. 

Still neglecting the resistances, we may calculate the maxi- 


mum secondary potential in apy such case from the expression. 


purpose the expression may conveniently be written! 
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The function a, sin 27n,t—a, sin 27an being denoted by y, 


—_~ “unction a, sin 27n,t—a, sin 2an being denoted by y, 
* Klingelfuss, Lc., p. 852: | 
t H. Armagnat, ‘‘ La Bobine d’ Induction,” p. 4. 


the problem is to determine for any values of k? and u the 
maximum value py, of this function in the first half-period 
of. the slow oscillation. As in the case of the secondary 
potential, we need not consider what happens in subsequent 
phases, since the potential is then so much reduced in practice 
by the damping as to be always less than the greatest 
in the first half-period. 

" As an example, let k?=0:9, u=0-2. Then n,/n,=—8-366, 
U=1-044. Hence a,=—1-708, a,=1-096, and y=— 1:708 
sin 270n,t— 1-096 sin 2ang. 

By trial the maximum’ (numerical) value of this expression 
is found to be Wa =—2:792 at 27n,f=—809°. Ina similar way 
Wm Was evaluated for other values of u and for the two coup- 
lings k?=0:9 and k?=—0-571. The results are collected in 
Table I., in which the first and fifth columns show the 
values of u, the second and sixth those of Yn (represented as 
positive), the third and seventh those of U sin 9. The fourth 
and eighth columns give the values of the ratio U sin o/pm. 


` — Tabler 
acdan Senna ad oe yt — e o M mauuia u i te, a a : Anaa, 
k? =0-9 | k? =0-571. 
| 
l 
u Ym \Usinọ uang | u Ym | U sin ọ ane 
m | m 
0:05 | 4:391 1-047 | 0-2384 f O-1l | 4:988 1:070 | 0°2145 
01 | 3443 | 1054 | 0:3061 || 0-2 | 3-552 1:229 | 0-3460 
0-2 | 2-792 1:016 | 0:3639 || 0-3 | 2-739 1:300 | 0.4745 
0-4 | 2-099 | 0-9995 | 0.4761 || 0-429) 2-035 | 1-323 | 0-6501 
0-6 | 1.868 | 0-9408 | 0:5036 || 0-6 | 1°734 | 1:302 | 0:7508 
0-8 | 1-700 | 0-8865 | 0-5214 || 0-8 | 1-518 | 1-251 |, 0-8241 
1-0 | 1570 | 0-8407 | 0:5356 |] 1-0 | 1-371 1-192 | 0-8696 
5-0 | 0:8348 | 0-4542 | 0-5441 || 5-0 | 0:8352 | 0-5495 | 0:6579 
10-0 | 0-6006.| 0-3334 | 0-5551 110-0 | 0-6200 | 0:3384 | 0-5458 


The ratio of the maximum secondary to the maximum 
primary potential is 


Van 2D) U sin ? 

ee eee (1) 
Vim Li Wm 

When wu is varied by changing only the primary capacity 
the quantity 2Z,,/L, is constant, and U sin ọ/Wm is then 
proportional to the ratio of the maximum potentials. Table 
XII. shows that even when the coupling is as high as 0-9 
(k=0-949) these potentials are by no means in a constant 
ratio. When the primary capacity is very small Vom/Vim 
is much smallerthan L,,/L,, which may, with the usual approxi- 
mation, be taken as equal to the ratio of the numbers of secon- 
dary and primary turns. As the primary capacity is increased 
Vom/Vim increases somewhat rapidly and becomes equal to 
th> ratio of the turns when uis about 0-5, i.e., when U sin o/p 
is 0-5. The primary capacity being furtheg increased the 
potential ratio varies more slowly, only reaching the value 
1:1102,,/L, when u=10. 

At the looser coupling k?=0-571 the variation of the 
potential-ratio as the primary capacity is increased is more 
pronounced. It rises to_1-739L,,/L, at u=1 (L,C\=L,C3), 
subsequently falling to 1:0916L,,/L,at u=10. At this degree 
of coupling, however, L,,/L, cannot be taken as approximately 
equal to the ratio of the secondary and primary turns. 

It appears that if the primary capacity is very much in- 
creased the potential-ratio again becomes equal to L,,/L,; 
in other words, when u is indefinitely increased U sin 9/m 
becomes equal to 0-5 for all values of 4*. For in this case the 
frequencies are n,=1/27VL,C,, which is very small, and 
ne=1/2nr/ {L,C,(1—#)}, which is equal to the frequency 
of the secondary circuit with the primary closed. The fre- 
quency-ratio oe being very great, the amplitude of the rapid 
oscillation is in each circuit negligible, so that the system again 
oscillates with practically only one frequency, this being n. 


The amplitudes are—in the secondary L,,19U/V L,C, in the 
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primary £,1)U/4/L,C,, the potential-ratio Vom/Vim being 
therefore equal to L,,/L£,. This case is, however, of no 
practical importance, since, owing to the small value of U, 
no high secondary potential can be developed by an induction- 
coil provided with a very large primary capacity. 

The present theory therefore indicates that, while the trans- 
former law holds in the two extreme cases 4?=1 and C, 
very great, it is not generally applicable to an induction-coil 
in actual working conditions. It appears, however, from the 
values given in Table I. that the potential-ratio is equal to 
L,,/L, at a certain value of u which depends upon the coupling 
—e.g., 0-6 if k?—=0-9, and rather over 0-3 if k?=0-571. 

In Table II. are shown the values of Wm for a few other 
adjustments involving different degrees of coupling, the value 
of u in each case being that corresponding to the “* optimum ” 
primary capacity. | 

Table II.—Valuas of Ym in “optimum” adjustinents, 


Z | u Ym 
0-9 | 0-1 3-443 
0:835 | 0-165 3-101 
0-768 O11 3-973 
0-71 0-44 9.297 
0-64 0-45 2-13] 
0-571 0-429 2-035 


Within the range of this table—probably the whole of the 
practical range of coupling found in induction-coils—if the 
primary capacity is adjusted to its optimum value, the nu- 
merical value of wm» appears to lie between 2 and 4, the exact 
value depending onthe coupling. Fora given degree of coupling 
we diminishes as the ratio u(=L,C,/L,C,) is increased (see 
Table I.), but much less rapidly than according to the law 
of inverse proportion ; it is more nearly inversely proportional 
to the square root of u. 


CALCULATION OF THE REQUISITE THICKNESS OF DIELECTRIC 
IN THE COND: NSER. 


The chief interest of a knowledge of the maximum primary 
potential is in connection with the dielectric strength required 
in the condenser. As an upper limit to the potential difference 
of the plates of the condenser we may take the above expression 
for Vin—arrived at on the supposition that the oscillations 
are undamped and that no discharge takes place either at the 
interrupter or between the secondary terminals, that is 


=D, igN Wms « k e ae (2) 
where N, is the frequency of the secondary circuit with the 
primary open and unconnected with any condenser. It is 
obvious that if a spark occurs at the interrupter its effect will 
be, by withdrawing a part of the charge, to reduce the maxi- 
mum potential, of the condenser. The question as to the 
effect of a secondary discharge has been examined experi- 
mentally by Armagnat,* who found that, for a given primary 
current 7), the maximum primary potential increases with, 
and is limited by, the length of the secondary spark, and that 
the secondary spark generally has the effect of suppressing 
the primary oscillations. Thus the primary potential is 
greatest, and the insulation of the condenser is ‘most liable 
to be ruptured, when no spark passes between the secondary 
terminals. 

We may therefore regard the expression (2) as giving, 
according to the present theory, a value reasonably in excess 
of any which the potential of the primary condenser may 
attain in ordinary circumstances. As an example, we may 
consider the case of the 18in. coil with which most of the 
experiments described in previous sections were made. Let 
us suppose first that the secondary is connected with a coadenser 
of 0-001 mfd. capacity, then k? is approximately 0-835 
and N, is about 100. The primary capacity being adjusted 
to its optimum value, u is 0-165, and from Table Iyn = 


* “ La Bobine d’ Induction,” pp. 58-62. 
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3:101. L, being 0-195 henry, and i, being taken as 10 amperes 
we find by (2) Vin=1,900 volts. 

If the condenser is removed k? falls to 0-768 and N o Tises 
to about 500. The primary capacity being again adjusted 
to its optimum value, «=0-11, and ys.=3-973. Hence at 
10 amperes Vin is now 12,200 volts. To withstand this 
potential the paraffin-paper dielectric separating the plates 
of the condenser should be—allowing 500 kilovolts per cm.— 
at least 0-244 mm. thick. | 

The primary potential is, of course, greatest for a given 
capacity and current, when the secondary coil is altogether 
removed, as is indicated by the explosive nature of the inter- 
rupter spark in these conditions even at moderate currents. 
In this case the principle of energy gives C,Vin?=L,i,?, 80 
that Vim=iVL,'C,. With the same condenser as in the 
last example (C ,=0-06 mfd.) and 7,=10 amperes, this gives 
Vim=18,000 volts. Comparing this case with the last, we 
find that the secondary coil withdraws more than one-half 
of the original energy from the primary before the maximum 
potential in the latter is reached, thus greatly facilitating the 
smooth working of the interrupter. 


The Supply of Single-phase Power 


for Three-phase Systems, 


At a meeting of the Scottish Territorial Centre of the 
Institution of Electrical Engineers on Jan. 14 the following 
discussion took place on Dr. Miles Walker’s Paper on “ The 
Supply of Single-phase Power for Three-phase Systems,” 


which was abstracted in our issue on Dec. 13, 1918. 

Mr. MITCHELL (Glasgow) asked what would happen in the single- 
phase furnace with one top carbon when a number of carbons Fad to 
te used owing to increase in size ? Would it ever be possible to run 
arcs satisfactorily in parallel? Did not the resistance of each path 
vary so continually that they were never all in operation together ? 
To what extent was the single-phase furnace more efficient than the 
polyphase ? With larger systems objections to the polyphase furnace 
would decrease, but the cost of the balancer would become a serious item. 

Mr. W. B. Hrkp (Glasgow ) said in the balancer there wre two windings. 
one for single phase and one for three phası. The windings were 
described as having the single-phase winding locally integrated with 
two of the three phases. What were the objections to splitting the 
single-phase slots so that they overlapped one of the phases? Such 
an arrangement coulc be more casily dealt with. In practice there wes 
no noed to pass from three-phase to single-phase current, except for 
furnaces and tramway load, or only a small proportion of the total 
load. With a large number of furnaces or cars it was not difficult to 
balance them efficiently on a three-phase system. With a large system 
of supply they could stand furnaces and cars without serious disturbance 
to the balanecr. All the arrangements described for conversion require 
careful watching 

Mr. ANSLOW said the polyphase furnaco requirea improvement. The 
problem was to get the multiphase circuit balanced and then to get 
th proper power factor. He desired fuller details of the cost purporting 
to show that the system cescribed cost only 65 per cent. of the pric 
of the motor generator. : 

Prof. Batty said there would be considerable use for the machine 
-for tramways in small towns. It would be better to convert the three- 
phase to two phase ana then separate the two phases independently. 

Mr. SEDDON (Edinburgh) said the introduction of a rotating balancer 
would increase the cost of the furnace and irritate the consumer. Cou 
a 4 ton furnace be connected across one of the three phases without 
causing serious fluctuations ? The electric furnace was essentially the 
class of load for a large station. Would not three phase Scott connecte 
system make an efficient mothod of supply wit one phase for oach 
track and the middle point earthed ? 

Mr. BucHasan (Edinburgh) remarked that the stator in t 
described seemed to contain a good deal of copper clamped to 
the copper losses would be considerable. ; ; ; 

Dr. MILES WALKER, in reply, expressed his interest in the discussion 
For single-phase furnace work the extra expense in balancing was on 
if they had decided to correct the power factor and reduce the vole 
For ordinary three-phase supply it was better to divide the system m 
two phases and convert the two phases. For small tramway” they 
would probably not want a balancer of this kind. . As regards running 
plant, they had to balance the advantages against the disadvantages. 
Dealing with the reactance in the circuit obviated the accidents oa 
got with regulators. For big furnaces it was possible to have & Tow h 
carbons. The danger with the polyplase furnace was fusing aroa 
the roof, which did not happen with the single-phase furnace. It hen 
not claimed that the single-phase furnace showed a great sra in 
consumption. There was a saving in carbon consumption 4n A 
the furnace lining. In a project proposed for steel manufacture, å 
Norway the expected saving by using single-phase furnaces was 
ton. i 


he machine 
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The “Sandwich” 


“ It may be asked how it has happened that hitherto the smokeless 
combustion of fuel has not been eftected. I answer, Because the 
chemistry of combustion has been neglected, not in the lakoratory, 
but in practice; and because the construction of our furnaces has 
been too much left to those who know little of the chemical properties 
of the materials which are to be consumed in them.” 


Written over 73 years ago by C. Wye Williams, the pioneer in 
the movement to obtain more efficient use of coal in steam boilers, 
these words are still largely applicable to the position as it is to-day. 
A survey of Patent Office records over a period of much less than 
73 years adequately refutes, indeed, the charge of neglect; and 
thousands of patents have been granted for inventions relating 
directly or indirectly to improvements in boiler and furnace con- 
struction, which aim chiefly at the efficient or smokeless combustion 
of bituminous coal. But notwithstanding these. and the sustained 
efforts of many engineers and scientists, the average thermal effi- 
ciency of coal-fired steam boilers, of all types and sizes, has quite 
recently been estimated by competent authorities at about 50 per 
cent. Based as far as possible upon statements of fuel consumption 
and water evaporated, which have been submitted by steam users 
to the Coal Controller, the official opinion is that “50 per cent. 
boiler efficiency would certainly not be too low.” | f 

These figures not only show a deplorable state of inefficiency 
and waste on a colossal scale, but also tend to prove that the best 
possible adaptation of both furnace and steam boiler construction 
to suit the complex composition and characteristics of our native 
coal fuels is largely impracticable. Certainly, but for the efforts 
of many engineers and inventors they would have been appreciably 
worse ; but in any case, failure to apply to all kinds of boilers 
conditions which will, with ordinary skill, ensure smokeless and 
efficient combustion may now be admitted. It must also be con- 
ceded that, for economic reasons, modern stoking apparatus is 
largely inapplicable to thousands of steam boilers now in use. 
Still less available is the skill necessary for the intelligent use of 
modern indicating, recording and stoking appratus. 


REMEDIES OLD AND NEw. 


Since the advent of the present coal crisis and the inception of 
State Control of Coal Mines, more than usual interest’ has been 
bestowed upon the working of steam boilers and coal conservation. 
Various remedies have been suggested with the view to improve- 
ment; but, with one exception, expert investigation and scientific 
methods of control have so far been apparently the only lines upon 
which either private or official action has been taken. These 
measures are, of course, very desirable, and so far as they have been 
applied and maintained they have effected economies which will 
materially help the situation ; but these expedients must, in the 
light of past experience, be regarded not as a panacea but merely 
as palliatives which require not less, but more, of the scientific 
knowledge and skill which is apparently not possessed by the average 
steam user. On the other hand, it is of the essence of good manage- 
ment not to complicate, but to eliminate or render “ fool-proof,” 
so far as possible, operations or processes which must be entrusted 
to unskilled operatives. The efficient combustion of bituminous 
coal under steam boilers is now acknowledged to be a thermo- 
chemical process of great complexity ; but recent experience has 
proved that even this operation is amenable to treatment by a 
process of complete or partial elimination. aa . | 

On many important steam plants the use of bituminous coal, with 
all its attendant inefficiency and waste, has now been entirely 
eliminated by the substitution of coke, the furnaces being suitably 
adapted ; but before the formation of the London Coke Committee, 
five vears ago, the use of coke as fuel for steam raising was limited 
to relatively small hand-fired steam plants. The adaptation of 
certain types of existing mechanical stokers to the use of coke or 
admixtures of coal and coke has, however, proved to be a more 
difficult problem; but it may now be claimed that this has been 
satisfactorily accomplished. By means of a simple system of 
blending, introduced by the present writer, the use of bituminous 
coal as fuel for mechanical ‘stoking is reduced to a minimum, while 
the relatively small proportion of coal so used is used to better 
advantage than has hitherto been found possible under ordinary 
everyday conditions, The “Sandwich ” system of blending and 
` feeding fuel to steam boiler furnaces, which incidentally permits a 
material increase in national wealth through by-product recovery, 
enjoys the distinction of having been accorded official encourage- 


ment by the Coal Mines Department of the Board of Trade. Readily | 


applicable to existing mechanical stokers, it has already been adopted 
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by many important steam users, primarily as a temporary expedient, 
in order to maintain essential public services during the period of 
acute coal shortage; but extensive alterations to overhead storage 


_ bunkers which have since been carried out with the view to facili- 
tating fuel blending operations would appear to indicate that many 


of the more'important users have adopted the system as a per- 
manent institution, not merely from patriotic considerations, but 
simply because it pays. ° | 

Certain definite factors have hitherto limited the range of fuels 


_which could be utilised economically for steam raising at electricity 


supply, tramway and other power stations. The transport-econo- 
mising “* zone ” system of satisfying local demands from the nearest 
sources of fuel supply has in this country, as well as abroad, revealed 
many faults in power station design which have unnecessarily 
limited the range of fuels available. Almost invariably these 
stations have been laid out on the assumption that free- burning 
bituminous coal of uniform grade and quality would be the staple 
fuel used. Draught, mechanical coal handling, storing and stoking 
appliances are more or less inflexible, and no provision has been 
made“for the systematic grading and blending of different kinds of 
fuel. [n the light of present knowledge and in view of the economies 
which .accrue from the zone 
system of fuel distribution, 
d i such methods must be re- 
garded as primitive ; except, 
perhaps, for their crude 
simplicity, they have nothing 
to warrant their embodi- 
ment in new, or their con- 
tinued, use in existing, power 
stations. i 


ADVANTAGES OF BLENDING. 


As far as the writer is 
aware, no attempt has 
hitherto been made to blend 
solid fuels having differ- 
ent physical and chemical 
characteristics with the view 
to improving the efficiency 

~ and intensity of combustion. 
Mainly with the object of 
complying with ` specified 
(1 conditions as to calorific 
power, viscosity,’ flash-point, — 
&c., fuel oils and spirits are 
frequently blended by dis-” 
tillers and dealers. The blend- 
á ing of coal gas with carbur- 

etted or blue water gas, so 

that the resultant admixture conforms to the statutory standard of 
calorific power, &c., is also a practice which has been brought within 
the region of an exact science by gas engineers; and the possibility of 
blending with the view to improve the efficiency of combustion of 
gaseous fuel is a subject which is now receiving close attention. 
Users of pulverised coal also recognise the advantages of blending 


. high and low-grade fuels, for specific purposes or for commercial 


considerations, a practice to which this system of combustion readily 
lends itself. For use in rotary cement kilns, for instance, a certain 
minimum of volatile combustible in the pulverised fuel is necessary 
in order to avoid risk of unburnt carbon finding its way into the 
cement material. With this knowledge, the large user, who is 
usually also a shrewd buyer, takes advantage of variations in prices, 
selecting those fuels which for the time being are the most advan- 
tageous, and, having ascertained their proximate analyses, he pro- 
ceeds to compound a mixture of two or more different kinds that 
will conform tq his requirements at minimum cost. This is one of 
the advantages of this system which has very considerable com- 
mercial importance, but, apart from the larger consideration of coal 
conservation, it may be of interest to examine to what extent the 
ordinary power user may avail himself of the practical and financial 
advantages that accrue from the judicious blending of different 
kinds or grades of coal—bituminous, lignitic or anthracitic, and peat, 
gas coke, cannel coke or coke breeze—with the view to improve the 
thermal and commercial efficiency of his boiler plant. 


i 
INHERENT DEFECTS OF COAL AS FUEL. 


Considered merely as fuel, the disadvantages of bituminous coal 
have been recognised from very early times, and that particular 
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characteristic which the late Prof. Lewes aptly described as “the 
curse of coal ”—i.e., its low volatilising temperature— is probably 
the root cause of the low average efficiencies realised in its direct use 
as fuel. It is, of course, well known that many of the rich hydro- 
carbons contained in it begin to distil off at temperatures much 
below those necessary to effect their ignition and complete combus- 
tion, and are, therefore, largely wasted ; but, incidentally, it is this 
very characteristic of coal which enables it, by the process of car- 
bonisation and by-product recovery, to contribute so largely towards 
the national wealth. 

In addition to the human element, the expression “ boiler effi- 
ciency ” includes at least three imyortant factors—viz., (1) the 
efficiency of the boiler itself, or its capacity for conveying heat to the 
water and steam inside; (2) “ furnace efficiency,” or its capacity 


for converting fuel into useful heat ; and (3) ‘‘ fuel efficiency,” which ' 


which may be described as its capacity for being converted from 
potential into useful heat energy. Beyond the maintenance of the 
plant in good condition, the first two factors are largely incapable 
of variation in most of the steam boilers now in use; but the third 
factor, ‘‘ fuel efficiency,” has been proved capable of considerable 
variation. Obviously, all fuels, whether solid, liquid, or gaseous, 
are not equally efficient ; and by blending either before or at the 
point of ignition, variable results are obtainable. To judge by the 
various systems of buying dnd selling coal, gas and other fuel, 
merely on the basis of its calorific power, as distinguished from its 
calorific intensitv, the importance of the bearing of this factor upon 
the fuel cost of steam production and heating does not appear to have 
been fully appreciated. 
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So long ago as 1801, Mr. W. H. Booth, the well-known 
authority on combustion, advanced what was then a new 
theory of two-stage bituminous combustion in boiler furnaces. 
He showed that the furnace temperatures attainable in ordinary 
circumstances depended not so much upon the relative calorific 
power of coal as upon its composition. In a piece of coal, he 
argued, there exist solid carbon, solid hydrogen and solid 
oxygen. It is wellknown how great is the amount of heat 
required to be taken from the so-called permanent gases in order to 
reduce them to liquid form, and how it is still more difficult to 
render them solid; and the solid coal will only dissolve into com- 
bustible vapour at the expense of the heat in surrounding bodies, 
as ice dissolves to water, or water to vapour at the expense of 
heat. In yas making, it obtains it from the fuel used in the retort 
or producer furnace, and this process of carbonisation and gasification 
absorbs anything from 15 to 25 per cent. of the heat available in 
the coal. In the steam boiler furnace it obtains it from the 
incandescent fuel on the grate. If the volatile parts of ordinary 
bituminous coal could be caused to escape entirely unburnt, 
Mr. Booth further showed, the net fuel efficiency might be as low 
as 25 per cent., as the volatile hydrocarbons carry with them, 
not merely their own calorific capacity, but also the latent heat 
absorbed by them in the process of distillation. In ordinary 
circumstances the volatile matter in a ton of coal in the process 
of combustion evolves 12,000 cubic ft. or more of rich combustible 
gas; and no doubt the escape of large volumes of this gas unburnt 
or only partially burnt, together with its latent heat, accounts 
largely for the waste which appears to be unavoidable in the use 
of bituminous coal as fuel. In dealing with non-bituminous fuel 
such as coke, which is a “ single stage ” fuel, experience has proved 
that efficient combustion and a high calorific effect are much easier 
to secure than in the case of bituminous coal; and the theory 


THE ELECTRICIAN. 


> January 24, 1919, 


advanced by Mr. Booth affords an explanation. Coal, coke and 
gas are related to each other much as are ‘ice, water and steam. 
Judged by its analysis, coke should not have a calorific effect 
superior to that of coal, such as it possesses; but the explanation 
probably is that the process of combustion being already far ad- 
vanced by the heat absorbing process of carbonisation, Jess heat 
is required to gasify it than is necessary in the case of coal. There 
is also a marked difference in the specific heats of coal and coke, 
and the latter, of course, burns without the formation of water. 


AcTUAL WORKING RESULTS. 


Some of the actual working results obtained at important power 
stations with mechanical stokers of the chain-grate type, using 
unscreened crushed coke or breeze as a dilutent im proportions 
varying from about 30 per cent. to about 75 per cent., are now 
available. Those supplied by the London Hydraulic Power Com- 
pany were obtained in the ordinary‘course of working at one of 
their hydraulic pumping stations, where the “ Sandwich ” system 
of blending has been in use for some time. According to the report 
of the Chief Engineer, the tests were made for the purpose of 
ascertaining the comparative efficiency when burning (1) coal-slack 
and unscreened broken coke; and (2) coal only, under exactly 
similar conditions of natural draught, &c., on the same (B. & W.) 
boiler and economiser. The normal guaranteed capacity of the 
boiler was 6,000 Ib. per hour. 

The usual methods of measuring t e feed water by volume were 
emiploved and observations of feed-water and ftue-gas temperatures 
were taken at 15-minute intervals. In test No. 1 the coal and 
coke were each weighed separately and filled by hand into their 
respective feed hoppers on the chain grate stoker, the patent double 
hopper system of feeding adopted being substantially that indicated 
in the sketch, Fig. 1; d’ being the coke feed hopper and d that 
for the coal. Thus, the composite feed enters the furnace in well- 
defined superposed layers, the coal being on top. The volatile 
gases, given off¢from the latter, maintain the fire-brick ignition or 
“ coking ” arch in an incandescent state, thus establishing positive 
and continuous ignition at the point of entry on the grate. Witha 
simple and intimate admixture of coal and coke in any considerable 
proportion it had been proved impossible to maintain these essential 
conditions, as the arch gradually cools and misfiring occurs. The 
report says: ‘*‘ The proportion of volatile matter was approximately 
8 per cent. below that of coal only ; this would appear to constitute 
an important element in determining the thermal efficiency of the 
boiler, for the reason that the hydrocarbon loss is minimized, due 
to the reduction of the volatile matter in the combined fuel. The 
thermal efficiency obtained in test No. 1 was 80 per cent.. and in 
test No. 2 with coal only, 61 per cent., showing a difference of 
19 per cent. in favour of the combined fuel.” Other important 
data relating to these tests are as follows :— 


Test No. l. Test No, 2. 
Coal and Coke. Coal only. 
Calorifie value as fired . 11,138 B.Th.U. ... 12,150 B.ThC. 
Fuel consumed per grate foot-hour 30-66 1b. fe 31-66 Ib. 
Ash and clinker, actual ............ 16-22 per cent. ... 12-7 per cent. 
Average steam pressure ............ 178 Vb. 179 lb. 
Superheat temperature, average . 486°F. 490°F. 
Water evaporated per hour ....... 10.505 lb. 8,747 Ib. 
5 <5 5 per sq. 
foot of heating surface ......... f 5:22 lh. 4-35 Ib. 
Water evaporated per Ib. of fuel 
as fired from feed temperature. 7:18 Ib. 5:76 Ib. 
Water evaporated from and at 
BD Pe EN nese cles 9-22 lb. tes 7°44 Ib. 
Efficiency ; boiler and superbeater 69-9 per qent. ... 53-12 per cent. 


Efficiency : boiler witheronomiser 79-96 per cent. ... 60-98 per cent. 

Draught over fire 0:25 in. 0-25 in. 

In simply changing over from coal only to coal and coke, the 
economies which accrue are far greater than those which can be 
calculated from known losses. In all probability the increased 
efficiency follows largely from the fact that the size and type of 
furnace and the disposition of the boiler heating surfaces relative 
to the fuel bed are better suited to the character of combustion 
and flame length obtained with the combined fuel. The necessity 
for using coal of a bituminous character at all arises out of the 
difficulty of securing under ordinary conditions of natural draught 
satisfactory and continuous ignition if coke is used alone; but it 
is gratifying to note the experiences of some power station engineers. 
who, by means of the “ Sandwich” system, are now using, with 
unscreened coke, very inferior coal slack from Somerset and other 
collieries, which is unsuitable for any other than direct fuel purposes, 
and are obtaining satisfactory results at high rates of combustion. 
These experiences suggest the possibility of utilising as a “ primer 
for coke by means of this system such waste fuels as are now dis- 
carded in the pits, and also bituminous ‘“‘ duff ” and washery slurry 
which are now regarded as so much waste material; and in the 
event of coal distillation schemes progressing as it is to be hoped 
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they will do, surplus gas, creosote, pitch, or crude tar may become 
available for this purpose, while the supplies of coke would also be 
largely augmented. 
Fig. 2 shows a modified arrangement of the “ sandwich ” system 
designed to feed an additional layer of coal next to the grate, so 
that in burning non-bituminous òr anthracitic coal the grate is 
protected from the intense local heating effect of such fuel. Fig. 3 
shows the system adapted for use with reciprocating ram type 
stokers in which the feed ratio of coal to coke is more conveniently 
effected by a lateral, instead of vertical, movement of the diaphragm. 
In operation the most effective ratio of coke to coal is determined 
by a process of trial and error; it is then necessary only to feed 
the coal and coke into their respective hoppers as reqnired. 


+9 


The Testing of Switch and Trans- 


former Oils.* 
` By C. SCHENDELL. 

Central stations used to buy transformer oils from first sas 
firms, who understood electrical conditions. Nowadays things are 
changed, and it is often necessary to buy the raw materials, 
and still more necessary to test any oil that is offered on the market. 
Luckily, in testing these oils, the very debateable point as to the 
lubricating capacity is not raised, if the oils are to be used for 
switches and transformers, and this removes one of the most serious 
difficulties. It is merely, therefore,a question of the physical and 


chemical properties, and the matter does not really require the ser- 


vices of a chemical expert. Still if an unsuitable oil is used, all 
sorts of accidents may happen. The author therefore gives some 
simple notes on the subject, which are the outcome of much experi- 
ence in connection with the matter. 

In transformers, either resinous or mineral oils may be used ; for 
switches, mineral oils alone are suitable. Resinous oils are better 
insulators, and deposit very little resinous matter even after long 
heating, but they are slightly more volatile than mineral oils. 
Mineral oils have therefore been mostly used for heavily loaded 
transformers. Resinous oils are unsuitable for switches, as they 
carbonise badly in the arc; a high carbon-content may lead to 
explosions in oil-switches. The oils should be delivered in iron 
drums, and should be transparent or, at any rate, translucent. 
Cloudiness is caused by particles of water or paraffin. The oil 
must contain neither straw, fibre, nor sand; this can be tested by 
passing throygh a fine sieve or by diluting with a solvent like ben- 


zene, and allowing it to stand for some hours in a test tube. Trans- 


former oils should have a specific gravity between 0-85 and 0:92 ; 
switch oils between 0-88 and 0-9 at 15°C. ; the temperature correc- 
tion is 0-00068 per 1°C. The oils must be teated for viscosity, seeing 
that on this depends the temperature in the transformer cil. This is 
best done by Engler’s viscometer, which should be calibrated and 
recalibrated from time to time. The oils should be tested at a tem- 
perature of 20°C. ; when compared with water at 20°C., the viscosity 
of the transformer oil should not be above 8, and that of a switch 
oil not kelow 10. A description of Engler’s instrument is given, and 
of the method of using it. Suffice it to say that the method depends 
on heating the oil to the required temperature, and then noting the 
time which a given volume requires to flow out through a given 
outflow pipe ; the instrument is usually made so that 200 cubic cm. 
of water takes between 51 to 53 seconds to flow out. 

_The flame-point of a transformer oil should not be below 160°C., 
and that of a switch oil not above 170°C. In war times these figures 
are rather difficult, but it must be remembered that in general a low 
flame- point means a high degree of volatility. Marcusson’s appa- 
ratus is probably the best; a description is given. The oil is 
heated on a deep sand bath by a gas flame, the temperature rising 
from 2°C. to 5°C. a minute. The flame is passed near the edge of the 
crucible, in which the oil is contained, from time to time; as soon 
as the vapour inflames the temperature is noted. If several experi- 
ments are carried out a new sample must obviously be used for each 
test. A transformer oil must not burn below 180°C., and a switch 
oil must not burn below 200°C. In these days these figures might, 
perhaps, reasonably be 160°C. and 190°C... This test should be 
carried out directly after and in connection with the preceding one. 
The flame should only be left in contact with the oil one or two 
seconds. When the oil butns quietly the temperature should be 
quickly noted. The freezing point of a transformer oil should not 
be above — 20°C., and for a switch oil not below —20°C. It has been 


found that transformer oils that solidify at a temperature near that: 


of water are still quite useful; but no sufficient volume of experience 
is yet availablé. An elaborate method is described by which a test 
tube containing the oil, is immersed in an enamelled pan containing 
certain solutions, this pan being itself immersed in an earthenware 

* Abstract of an artizle in the ‘‘ Elektrotechnische Zcitschrift,”’ 
No. 25, 1918. 
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pan containing a mixture of one part of rock salt and two parts of 
finely ground ice or snow. But a rough test consists in immersing 
the test tube direct into the earthenware pan, the test tube being 
fitted with a bored cork, holding a thermometer. When the given 
temperature is reached the test tube can be withdrawn, and the 
consistence of the fluid noted. The experiment must be carried out 
slowly and cautiously. 

The tendency of the oil to become resinous must also be examined 
very carefully, as this is a most important point. In particular, 
with transformer oil, it is very necessary that the oil should not 
deposit any solid matter after long heating ; such particles would 
settle on the coils, and prevent the heat from penetrating through the 
oil. The coils in such a case would become hot and might break 
down. It is therefore important to know whether particles of an 
asphaltic or resinous nature are liable to be deposited. This test 
is best carried out as follows: Take an Erlenmeyer flask holding 
400 cubic cm., and pour in 150 grammes of the oil. The mouth is 
fitted with a bored cork, having one hole for ventilation, while the 
other has a glass tube, of an internal diameter of 3 mm., nearly 
reaching to the bottom of the flask. - The flask stands in a vessel, 
lagged on the outside with felt, and filled with oil, the oil being 
heated by a spiral electrically to 120°C. for 70 hours. In the oil 
under test there is placed a small piece of brightly polished copper, 
together with a small strip of cotton bandage. The copper pro- 
duces a catalytic effect, similar to that of the copper coils of the trans- 
former. At the end of the test, the cotton bandage should have 
lost none of its strength. Pure oxygen should be blown through the 
oil steadily at the rate of two bubbles a second. If oxygen is not 
readily obtained, air may be used instead. If the oil decomposes 
there will soon be noticed a certain cloudiness ; later, the oxidation 
products will be seen in the form of yellow or brownish-black floccu- 
lent particles that are not soluble in petrol of a s.g. of 0-7. Strictly 
speaking, the oil should be clear at the end of the test; but of 10 
samples examined by the author in war time none was clear, and all 
were much discoloured. If the tested oil is poured into a test tube 
and allowed to stand for some days, then there ought to be only a 
very slight deposit at the bottom, and a first-class oil should be 
clear and transparent. With war-oils in some cases particles settle 
on the wall of the test tube, and some were completely opaque. The 
depth of the deposit at the bottom of the test tube is a measure of 
the value of the oil. There is also a question as to the tendency to 
deposit tarry matters; but this test requires a certain chemical 
knowledge, and is not here described, though the author gives 
details in the original Paper. The oil must not be volatile, and 
should not lose more than 0-4 per cent. when heated to 100 deg. for 
five hours; but if an oil appears otherwise suitable, this point is 
not very important, provided the transformers are not heavily and 
continuously loaded., Resin oil has often been used for trans- 
formers, and it loses 1 to 1:5 per cent. The oil is poured into a 
crucible and heated over the water bath (preferably over a bath 
containing 33 per cent. of commercial salt, which boils at 107°C.), 
and weighed before and after the test., A thermometer should be 
inserted in the oil, and wiped with a small piece of filter paper at the 
end, the paper having been weighed beforehand. The oil should be 
entirely free from water; a dry test tube should be filled with the 
oil, and then particlly emptied, leaving 4 cubic cm. a; the bottom ; 
it should then be heated in a paraffin bath to 160°C. If water is 
present, emulsions of a whitish colour will be formed on the walls 
of the tube, besides which the presence of water will cause crackling, 
foaming and much agitation in the oil. There must be no acid in 
the oil; this can be tested by warming 100 cubic cm. of oil with 
150 cubic cm. of distilled water, and then shaking. When the 
fluids have separated’ the aqueous layer should be tested with 
methyl! orange for the presence of acid. The methyl orange solu- 
tion should contain 0:3 gramme of methyl orange’in a litre of 
distilled water, and in the presence of acid a drop of this solution 
turns red. IS must also contain nc free alkali; 110 cubic cm. of the 
cil are dissolved in 10 cubic cm. of a solution, consis:ing of four 
parts ether and one part 95 per cenit. alcohol, which has been neu- 
tralised by a drop of phenolphtalein. A red coloration shows the 
presence of free alkali. There must also be no free sulphur. Take 
l] cubic cm. òf the oil and heat it on a crucible, cover with a piece of 
sodium the size of a pea. Allow to cool when a dull red heat is 
reached, then moisten with a little distilled water, and put a silver 
coin on the damp mass. The presence of a br wn spot on the coin 
betokens sulphur. Resin and asphalt should also be tested for. 
Resin is found by shaking with an equal volume of hot alcohol, 
filtering the alcoholic layer and evaporating ; if resin is present, the 
residue from the alcoholic layer after evaporation will be resinous 
and not oily. If the residue be dissolved in a small quantity of 
acetic anhydride a characteristic violet colour is given by the addi- 
tion of a drop of sulphuric acid of s.g. 1-53, if resin is present. For 
asphalt, shake with 40 volumes of petrol. and leave overnight in the 
dark, when the asphalt will settle out. 
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The Excess Profits Duty. 


We have more than once commented upon the harm that 
may result from fixing the Excess Profits Duty at a high 
percentage. We quite admit that this duty has been a 
valuable source of revenue, and that it was desirable up to a 
point so as to eliminate the incentive to profiteering ; but 
if fixed bevond a certain percentage, such a dutv was 
always certain to be harmful, and vet some people 
clamoured for the duty to be as high as 100 per cent. In 
practice the duty worked out a good deal more than the 
nominal 80 per cent., because it was S0 per cent. plus 
income tax on the remaining 20 per cent. Those who 
wished to place it still higher failed entirely to recognise 
the conditions under which manufacturing is carried on. 
At the present moment these conditions are being realised 
more clearly, and it is beginning to be seen that serious 
difficulties may result from the operation of this tax. 

The subject has already received a considerable amount 
of attention, and now there has been published a further 
report by a strong committee on Financial Risks Attaching 
to the Holding of Trading Stocks (Cd. 9,224). The 
Committee have been impressed by the enormous rise in 
the prices of raw materials in the period of 1914-1918. 
Manufacturers are thus faced with the probability of having 
to purchase in markets with rapidly falling prices, and to 
manufacture with materials which will have cost very 
much more than the market values at a time when the 
manufactured article is ready for sale. Normal fluctua- 
tions are, of course, common, and the manufacturer must 
provide against them. During ‘a period of advancing 
prices the manufacturer makes unusual, and sometimes 
great profits, for the reason that the cost of production lags 
somewhat behind the rise in prices. On the other hand, as 
prices fall there may be corresponding losses, and the 
manufacturer usually provides ‘against these by accumu- 
lating suitable reserves during the time of rising prices. 
The period of the war has been no exception in this respect. 
Large profits have been made during rising prices, but 
owing to the requirements of the State the greater part of 
these profits has been diverted to the National Exchequer. 
Thus, the reserve funds which should have been available 
during the period of falling prices are not in existence. 

There is, however, an exception. The most usal 
method of arriving at profits is to take in stocks at the 
value at which they were purchased, and to set aside such 


reserves as may be necessary. - Another method, however, | 


which has been accepted in legal decisions is that known 
as the “ base stock valuation method,” according to which 
the value of stocks is written down to a more or less nominal 
value. Owing to the fact that this method is legally 
accepted, the firms who have adopted it have to some 
extent escaped the full effect of the Excess Profits Duty, 
and have accumulated reserves which have not been 
It will be remembered that the Government 


to which a fall in the value of stocks will be recognised. In 
the opinion of the present Committee, no further relief 


should be given to firms using the base stock valuation 
method. 
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* With regard to firms following the more usual method, 
it is difficult to suggest a remedy which will be readily 
acceptable. It is pointed out that a duty as high as 80 
per cent. encourages extravagance, discouragente esr- 
prise, and leaves little margin for renewals, developments 
and capture of new markets, to say nothing of reserves 
against bad times. Witnesses were in agreement that 
a reduction of the duty to 60 per cent. or 65 per cent. would 
have removed the difficulty, and the committee felt the 
force in the contention of witnesses that the revenue 
accruing from such a rate would have been little, if at all, 
lower than that obtained from an 80 per cent. rate. The 
suggestion is made by the committee that the rate might be 
reduced to 65 per cent. for the year 1918 on the under- 
standing that the difference in the duty is to be retained in 
the businesses and not distributed. | 

The real difficulty is that the needs of the Exchequer are 
not yet known, and in all probability the national revenue 
cannot very well be estimated. On the other hand, it will 
be a fatal mistake on the part of the Government to hamper 
revenue- producing Industries. For thisreason, we think 
that the suggestion made by the committee, that a portion 
of the excess profits duty should be retained by the manu- 
facturer as a loan for five years may be welcomed by both 
the Government and the manufacturer as a possible way 
out of the ditfculty. The committee realise that the 
remedy suggested does not meet all the possible or pros- 
pective losses, but thev remark that anv relief must be 
limited and severely conditioned because of the financial 
position of the Exchequer in the difficult years following 
the war. 

What makes the position particularly serious from the 
point of view of the manufacturer and of the industries of 
this country is that corresponding taxation has not been 
applied in other countries with which we shall be in compe- 
tition, more particularly in Germany and in the United 
States. The Government must realise that/ one of the 
surest ways of not obtaining revenue is to handicap our 
industries as compared with our competitors. 


Review. 


Magnetism and Electricity for Home Study. By H. E. PENROSE 
(London: The Wireless Press, Ltd.) Pp. xxiii. +515. 6s. net. 

The introduction to this book is written by Mr. E. T. Fisk, 
Managing Director, Amalgamated Wireless (Australasia), Ltd. 
It tells the reader that `“ Mr. Penrose has had such experience 
in teaching hundreds of embryo students that he is able to 
write with a full knowledge of the particular difficulties of 
those who approach the subject for the first time,” and tt 
commends the book to those who wish to understand funda- 
mental principles. 

Mr. Fisk may be, to some extent, excused for having written 
thus, by his confession that bis words are based upon 3 perusal 
of “some early proofs’ of the book, but the Wireless Press 
itself has sent out—for the guidance, no doubt, of non-technical 
editors—a most laudatory review, written, one can but pre- 
sume, by someone who has read the book in its published 
form. 

Such an introduction, such a form of review, and the modest 
price of five shillings! How can any enthusiastic home 
student resist them ? 

For the sake, therefore, of the home student it is, necessary 
to speak severely of Mr. Penrose’s book, for it contains $° 
many errors, and so much confusion: in thought and 1m €X- 
pression, that it is a danger to any student and, especially to 

-the home student. The book shall speak for itself :— 


. it 
On page 497 it says: ‘‘ Mass may be defined as the density oem 
vclume.”’ 
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On pee 500 “The Unit of Force is that force which acting for one 
second on a mass of one gramme produces an acceleration cf-one centi- 
metre.” À 

‘s Work is performed when one force overcomes another.” | 

On page 501, “The absolute C.G.S. unit of potential will be that 


electrical pressure which causes one absolute unit of current to perform 


one erg of work.” 


On page 205, “ R,~R,|1+A(T,—7,)|" the valve of A for copper 


boing given as 0-00238 independently of the valfe of T.. 

On page 208, ‘‘ Resistivity is not aifected, ” by temperature. 

On page 403, Armature conductors are to bs laid in slots because 
** the flux more completely encloses the conductors,” and because of 
** less windage losses.” 

On page 407 “The maximum output in watts of any direct-current 
gencrator depends upon D?L, where’ D? is the diameter of the armature 
squared multiplied by its length, in other words, upon its surface area 
“shat this should be so is surely quite in kee ping with Joule’s Law.” 

On page 320, ‘*.... hence the name dielectric or two electrics,” 

On page 180, ‘‘ Persistence is the name given to tie amount of 
momentary current (extra current), which flows or tends to flow in a 
circuit after cisconnecting the supply of energy (battery),” 

On page 27, ‘‘ Two magnets with like poles adjacent strain the ether 
in opposite directions and vause it to swell out... 2” 

On page 15, ‘‘ The rope is the medium connecting the man’s energy 
to the bucket.” 

These quotstions (end they ere but a few of many equally 
remarkable) show that the book contains errors in regard to 


fundamental principles 2s well as errors less dangerous though 


` no less confusing to a student. 
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The chapter on increase of resistance with temperature is 
especially misleading, for it adopts e well-known error which 
is especially dear to the thoughtless type of student. The 
method shown for working out problems in change of re- 
sistance with temperature is wrong, end answers given to 
numerical problems are wrong. Another favourite error of 
students is given, on page 266, as gospel, when “ loss ” [of 

“energy ] `“ due to magnetic leakege ™ is spoken of. 

The bottom paragraph on pege 414—it is too long to quote 
—is wrong and is likely seriously to handicap the student. 

The book is written in 2 confident and dogmatic style and 
speaks familiarly of the eether end of electrons. The author 


says, in his Preface, “2 somewhet severe demand has been- 


Ge 


made upon the “ Electron theory.” The demand appears to 
have been unconditionel surrender, for in regard to the one 
solit2ry proposition of the electron theory which seems to be 
widely accepted, nemely that the flow of the electrons is in 


“the opposite direction to the current, the book says (on page 


78): “ The current, or flow of electrons, therefore, travels 
from the zinc to the carbon inside the cell, and from carbon 
to zinc through the wire outside the cell.” 


Does the Wireless Press reelise the responsibility. it takes 
in publishing such 2 book as this ? P 


Multiplex Telephony and Telegraphy. 


It will be remembered thet en announcement wes mede 
recently that a new method of working multiplex telephony 
and telegraphy hed been developed. We heve now received 
from the American Telephone and Telegraph Company the 
following particulars of the system :— | 


The new system of multiplex telephony and telegraphy has 
been invented and developed after several years of intense effort, 
and by its use it is now possible to increase manyfold the message- 
carrying capacity of the long telephone and telegraph wires. The 
system has been in actual use between Baltimore ard Pittsburgh for 
more than two months now with entirely satisfactory results. 

On Dec. .9 Mr. Vail accompanicd by a party of distinguished 
Government and telephone and telegraph officials, made an inspéc- 
tion of the system at Baltimore and a tèst of the service provided 
by it between Baltimore and Pittsburgh. The party was unanimous 
in its appreciation of the skill which had been shown in developing 
the new system and of the success of its operation. 

The new multiplex system permits four telephone conversations 
to be carried on simultaneously over one pair of wires in addition 
to the telephone conversation provided by the ordinary methcds. 
That means that over a single circuit a total of five telephone con- 
versations are simultaneously transmitted, and in each the service 
is as good £s if the circuit was carrying, in the ordinary way, a single 
conversation. = | 

A number of yeats ago the Bell engineers developed the “ phan 
tom circuit ” arrangement by which telephone circuits are obtained 
from two pairs of wires. Tiis is an improvement and has been 
extensively used, but heretofore it has been impossible to carry 
over a single pair of wires more than one telephone conversation. 

Now it is possible by the multiplex method to utilise a single 
pair of wires for five conversations while two pairs of wires which 
heretofore had a' maximum of three conversations with the aid 
of the ‘‘ phantom ” may now be multiplexed to carry 10 simulta- 
neous conversations. 
threefo'd in the telephonic carrying capacity of the wires as com- 
parcd to the best methods previously known to the art, and an 
increase of -fivefold in the capacity under conditions where the 
phantom circuit is not employed. 

The: new multiplex system makes use of alternating currents 
whose frequencies occupy a range between the frequencies of the 
ordinary telephone currents, which are those of the human voice, 
and the lowest. frequencies which are used in wireless communica- 
tion. This frequency range has not heretofore been commercially 
used. It is interesting to note that under favourable conditions the 
whole range is audible to many, and the lower part of the range is 
audible to anyone with normal hearing. It is found that frequencies 
within this range are high enough to be used as “‘ carriers ” of 
ordinary telephone currents and yet with proper arrangements can 
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This amounts to an increase of more than 


be transmitted over long telephone lines without the large trans- 
mission losses and large interference between circuits which would 
be brought in by higher frequencies. 


Each additional circuit m the new -system makes use of some 


frequency within this range. At the sending end of each circuit 
the ordinary telephone currents are made to modulate this ` carrier ”’ 
frequency so that the amount of carrier frequency sent out on the 
line varies with the amplitude of the ordinary telephone currents. 
At the receiving end the carrier current is put into a demodulating 
circuit which then gives out the original telephone current. 

The different circuits are kept separate at each end by inserting 
in each circuit a combination of impedances which make up ‘an 
electrical “ filter.” This transmits the range of frequencies pecu- 
liar to that circuit ard stops all other frequencies. - An important 

. difference should be noted here between this system and wireless 
systems, in that in wireless working it has been generally sufficient to 
send and receive in “tuned” circuits. In the multiplex system, 
however, tuned circuits would not be sufficient, since each telephone 
channel occupies a range of frequencies of about 2,500 cycles, and 
circuit tuned to these comparatively low frequencies would be too 
selective to receive such a range properly. 

Vacuum tubes are used in the modulating and demodulating 
circuits, ard are also uscd as amplifiers in the transmitting and 
receiving branches, and at intermediate points along the line where 
necessary to prevent the currents from becoming too highly 
attenuat: d. | 

The underlying principle may be illustrated by considering a 
composite photograph of five indiv’dials. Given such a- com- 
posite photograph of the ordinary kind it would obviously be impos- 
sible to derive from it the picture of each of the five individuals going 
to make it up. If, however, the composite photograph had been 
made up in five different colours the picture of each individual being 
in a different colour, say, one red, one blue, one green, one yellow 
and one violet, it would then be possible,-by looking at the picture 
through colourcd glasses to see any one picture separate from the 
others. If rcd glasses were used the picture printed in red only 
would be seen, if blue glasses the picture in blue, &c., although when 
looking at it in the ordinary way all of the pictures would be seen 
together, and only the combination would appear. As the tint of 
each picture serves as a means of differentiating it from the others 
so the frequency of the carrier currents serves to differentiate each 
of the conversations in ¢łre new telephone multiplex. 

Sensational results have also been attained in telegraphy by the 
new multiplex system. A single pair of wires combined into a 
metallic circuit of the type used for telephone working, by the appli- 
cation of the Bell system’s new apparatus and methods will have an 
enormously increased capacity for telegraph messages. 

As applied to high-speed printer systems the engineers find they 
can do eight times as much as is now done, and as applied to the 
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ordinary duplex telegraph circuit in general use, they can do ten 
times as much. These increased results are attained without in any 
way impairing the telegraph working. 

Moreover, the nature of the developments permit the same wires 
to be used partly for telephone and partly for telegraph purposes. 
This means that a pair of wires is available either for five simul- 
taneous telephone conversations or for forty simultaneous telegraph 
messages, or partly for one and partly for the other. 

The technical staff of the Bell System has acted as an organisation 
in working out these developments, which are the outgrowth, 
consequently, of combined inventive and engineering skill of 
hundreds of gcientific men. It is impossible to name any one man 
who is even entitled to the major part of the credit for the work. 
However, without detracting from the credit due to any one, there 
are a few whose contributions are more distinctive. They are: 
O. B. Blackwell, G. A. Campbell, H. S. Osborne, J. R. Carson, 
Lloyd Espenschied, H. A. Affel and John Davidson, jun., of the 
Engineering Department of the American Telephone & Telegraph 
Company ; and E. H. Colpitts, H. D. Arnold, B. W. Kendall, R. A. 
Heising, H. J. Vennes, E. O. Seriven and H. F. Kortheuer, of the 
Engineering Department of the Western Electric Company, the 
manufacturing division of the Bell System. 

The work was under the executive direction of Col. John J. Carty, 
chief engineer, and Bancroft Gherardi, acting chief engineer, of the 
American Telephone & Telegraph Company, and Frank B. Jewett, 
chief ‘engineer of the Western Electric Company. 

There have been numberless attempts by inventors, scientists and 
engineers from the earliest days of both the telegraph and the tele- 
phone, to develop methods for the multiplex transmission of mes- 
sages. Dr. Alexander Graham Bell was working on the problem of 
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multiplex telegraphy when he had his first conception of the struc- 
ture of the original telephone. It is significant that the Bell System 
organisation, which has been and is working continuously to perfect 
the telephone and extend its usefulness, has accomplished not only 
multiplex telephony but multiplex telegraphy, Dr. \Bell's unsolved 
problem of forty years ago. 

Notwithstanding the fact that there were no conclusively prac- 
tical results from the early efforts in this direction, it is nevertheless 
true that some of the undertakings of the earlier workers in this field 
have been of suggestive value, at least in the working out of the 
problem. As an instance, there is a suggestion made by Major- 
General George O. Squier, Chief Signal Office of the U.S. Army, 
about ten years ago, which attracted very general attention. Like- 
wise, Dr. Lee De Forest, working in entirely different fields, and with 
a different objective, a number of years ago invented a wireless de- 
vice known as the ardion, which by the improvements and adapta- 
tion of the Bell System engineers, has been made an impoitant part 
of the system. 

While the new multiplex system is physically adaptable to short 
lines, practically from the nature of the apparatus and methods em- 
ployed, it is not advantageous on lines of much less than 100 miles. 
On longer lines its application will be extended immediately, but its 
introduction must necessarily be gradual on account of the nature 
of the apparatus required and the rearrangement and adaptation of 
the lines themselves and their associated apparatus to the new 
methods of working. 

The new multiplex system, as it is now applied to thé telephone, is 
a means of increasing or multiplying transmitting capacity of long 


. 


lines, requiring no change in the subecriber’s telephone er in the 


terminal switchboard operation. It is quite as applicable to trans- 
continental lines as to any other long-distance service. 


~ Methods of Balancing Rotors.* 


By C. C. BRINTON. 


PJWith the repidgadoption of turbine-driven machinery and the 
increased speeds at which it is now considered cafe to run most 
classes of machines, the elimigation of vibration becomes important. 
Stresses have increased, and the tendency towards vibration hes 
become greater, while the intensity of vibretion and the consequent 
damazing effects have grown in proportion. Obviously, the greeter 
the speed the less the mount of out-of-belance necessary to set it 
vibrating and the more intense or violent the vibration, accentuating 
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Fic.'f1.—Static BALANCING APPARATUS FOR FLYWHEELS OF LARGE 
<a * DIAMETER. 


the tendency to loosening of parts, opening out of bearings, springing 
out of foundations, &c. It is therefore important thet the accuracy 
of the balance of rotors be such that they operate without excessive 
vibrations. ! i 

Two states of balance must be distinguished—static or standing 
balance and dynamic or running kalance. . Static La'ance insures 
dynamic balance in the case of the discs, but not with long drums, 
auch as are usual in practice ly ell high-speed generators and motors. 
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* Abstract of an articlein the ‘ Electrie Journal.” 


STATIC BALANCE. 


The standerd method of obteining stetic belance by rolling the 
body supported by its sheft on a set of parallel streight edges is well 
known and gives good results for the lerger cles of rotating machi- 
nery. Special apperatus is necessery, however, in some cases to 
obtain ean accurete static balence. Fig. 1 shows the ‘‘ umbrella 
balance,” which consists of a } in. hardened steel ball mounted in a 
hardened end ground cup of slightly lerger diameter. The cup is 
supported on the top of a pedestal. The rotor is mounted on a hollow 
mandrel, which has a cup similar to the pedestea! at the exact centre 
end at a height thet will bring the centre of gravity of the rotor 
slightly below the point of support. When the mandrel in the motor 


Fic. 2.—FLYWHEEL on TEST FLOOR, HAVING STATIC BALANCE 
, APPARATUS or Fic. 1 ATTACHED RADY FOR BALANCING. 


is mounted so that the steel bell carries the entire weight end 18 m 
exact mechanicel centre, it is only necesezry to level up the rotor to 
obtain a static be'znce. This apparatus is extremely sensitive, 7° 
gives excellent results. 

A highly sensitive and accurate apparatus is used to give 
made up of several discs, a running kelence by balancing each T 
separately. This machine consists of g turntable mounted 80 £3 ie 
rotgte on a beam, which in turn is supported by means of two ae j 
edges which rest in self-eligning sockets upon the supporting base. 


rotor: 
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‘The amount of the hanging counterweight is adjusted so that the 
centre of gravity is just below the plane of the knife edges, and will 
‘oscillate slowly: When the turntable supporting the part to be 
balanced stays in the position of a horizontal plane during a complete 
revolution, the part is in static balance. The horizontal position of 
the table is determined by the pointer being made to oscillate 
‘equally on each side of the zeto point, thus eliminating the starting 
friction of the knife edges. 
Still another machine for placing rotors in static balance, shown in 
Fig. 4, consists Of a pair of large wheels mounted on ball or roller 
_ bearings with a smaller wheel at the top adjustable so that shafte of 
different diameters can be used. The piece to be balanced is pressed @ 
on an arbor, and the erbor placed on the top of the large wheel resting 
‘against the smaller one. The adjustment is such that the point of 
conta>t will be about 1 deg. from the vertical centre line passing 
through the centre of the large wheel. This allows the sheft to rotate 


Fie. 3.— Moment Dia@pau oF AN UNBALANCED RoTOR. 


easily without wedging action and with a minimum friction. Where 
rotors have their own shafts this machine is convenient, and gives 
reliable static balance without which no dynamic balance is possible. 


Dynamic BALANCE. 


” The satisfactory operation of any rotor is by no means assured 
when it has been placed in perfect static balance. There still remains 
the problem of securing running or dynamic balance. In Fig. 3 is | 
shown a rotor with two weights n and m attached, so that mr=nR. . 
Under these conditions the rotor while in static balance will be acted 
upon by a centrifugal force mr and: a corresponding one nR. As 
these_forces are not in line, the net result, es the piece revolves, is a 
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Fia. 4.—Sratic BaLaxcisa MACHINE. 


revolving couple or so-called centrifugal eouple, which gives rise to 
vibration of the rotor. au 

The correction of this condition requires only the addition of two 
equal counterweights at the same radial distance from axis (or lesser 
in weight and at a greater redial distance in the same plane), or a 
centrifugal couple may be added in any convenient place so.that it be 
equal to the unbalancing force. For mr=nR, therefore, the Force 
=2mrC. It is desirable to keep the radial distat®e R and the axial 
se C as large as possible, so that the added weights may be 
sma 

The method most generelly used for finding the amount and 
location for placing the required weights is to rotate the body cither 
in its own bearings or a special set of bearings carried on flexible 
springs to get an exaggerated vibration. When full speed has been 
reached a markerofsome kind is held against the sheft—a pencil used 
for marking china or glass is the best one for this purpose. The 
amount of vibration is noted and the rotor is shut down to observe 
the position of the marks. The high spot thus obtzined does not 


\ 


occur directly in line with the heavy spot in the rotor, but lags 
behind from 0 to 90 deg., depending on the construction of the par- 
ticular rotor. With most turbine rotors it will be found 30 to 50 deg. 
behind the heavy spot. Weights are added as indicated by the 
marks, and another trial is made until the vibration has been elimi- 
nated. . Pe 

The process of balancing is neither rapid nor easy, and many trials 
must be made for the purpose of verification, &c. Also high-speed 
electrical machines take a good deal of time in coming up to speed 
and slowing down.4 yO 
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z Fie. 5.—Dynamic Batancina MACHINE, 
A. Rotor, H. Head Shaft.» 
B. Vibrating Bed.. I.R, & L. Hand Screw. 
C. Splined Shaft Carving. J. Worm. 
DD. Compensating Weights. | K. Internal Gear of Planetary 
E. Hinge. | Drive. 
F. Spring support. | M. Vibration Indicator, 


G. Motor. N. Variable Distance. 

A rotating body in balance at one speed is also in balance at all 
other speeds, although unbalanced bodies will have a speed at which 
they synchronise with the natural period of vibration of their sup- 
ports. When this is reached a more violent vibration is noticed tha 
either above or below this particular speed, i 

A machine made to indicate both the amount and angular position 
of the unbalanced couple has been in use for a short time and gives 
accurate and rapid results. This apparatus is shown diagram- 
matically in Fig. 5. In principle it is a rigid horizontal bed hinged 
at one end and free to vibrate in one plane only at the other end. 
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Fie. 6.—CaRWEN BALANCING MACHINE BUILT BY THE CARLSON- 
WENSTROM Co., OF PHILADELPHIA. 


The bed resembles a lathe bed, and is hinged at one end by a support 
of light steel plate flexible enough to allow the bed to vibrate easily. 
The other end is supported by a set of steel springs whose natural 
period of vibration corresponds to the speed at which it is desired to 
balance all rotors (for this machine at about 500 revs. per min.). The 
rotor is mounted on top of the bed in half bearings babbitted and 
fitted with a lubricating device, and is coupled to the driving mecha- 
nism by a semi-flexible springcoupling. Compensating weights are 
hung underneath the bed. When pushed together they are in per- 
fect balance, but can be moved apart by a screw and hand wheel ; 
the overhanging tips then become a set of weights and the distance 
apart they are moved determines the amount of the centrifugal 
couple. The machine has two sets of compensating weights which 
an used separately or together. 

‘ operation of balancing any rotor has been reduced to a very 


“simple process for machines within the capacity of the dynamic 


balancing machine. The machine shown in Fig. 5 has a capacity of 
14,000 Ib. 
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First, it is very importent tlet e good stetic ke'ence be secured’ 
This may be done by «ny of the methods which fit the rotor in ques- 
tion, and gives sufficiently accurste results. Then the rotor is 
placed in the belencing machine end coupled up to the driving head. 
The compensating weights are ell set et zero, so that only unl eancing 
couple will be thet in the rotor. The motor is then started up and 
brought to the epeed of maximum vibretion as shown by the indica- 
tor; this will be about 50Q revs. per min., but smell adjustments of 
the speed by means of the rheostat may be necessary to get the exact 
point. Offset the weights slightly and shift the angle until the point 
of greatest vibration is found, that being more ap) erent than the 
kast vibration. Then shift the engle back 180 dey. and very the 
¿mount of compensating weight until the vibration is very small. ® 
tinel edjustment of the angle and weights will now bring the machine 
to a point of perfect smoothness. 

To transfer the couple to the rotor being La’anced, turn the 
roteting parts so thet the weights are in avercical plane, Tais isindi- 
cated by e mark on the weights which will stend opposite » pointer 
on the fiame. Now, the adjustment required in inch-squered- 
pounds ig read on the dial. On all rotors ere two p'anes at right 
angles to the axis with some meens of attaching weights at a known 

adius. Also the ple-es ere a known distence apart. | Assuming 

that. in a particuler rotor, the distence between weights is 20 in. 
aud the redius is 10 in., also the dial reading was 1,000. Then the 
total weight: required is 1awo=(20- 10). 5 Ibs. Therefore, the 
rotor requires a 2-5 lb. weight èt each end 180 deg. epert and 
in the seme indice ted position as the compenseting weights. 

It is quite possible to add the required weights to the retor, reset 
the compensating weights to zero and check the Laleance by running 
again, but 2s £ generel rule this is unnecessary as the results obtamed 
are sufficiently relizble to eliminate this operation. ern & i 
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Electric Power Supply. 
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The following letter has been 2ddressed to the President of 
the Poard of Trede by 2 Committee convened by the Insti- 
tution of Electricel Engineers :-— 


1. AJtemarle street, London. W. L 
, January 1, 1919. 
The Rt Hon. Sir Albert H. Stanley, P.C., M.P., Ref. 283/16. 
Pr sident of the Board of ‘Trace, 
7, Whitehs!l-garden , S.W.1. 
Sir: 
ELECTRIC POWER SUPPLY. 

1. On the 27th dev of June, 1918, the Council of the In titution of 
Ele.:tricel Engineers took into consieeration the reports of the Committees 
appointed by the Board of Trede on Electric Power Supply (Cd. 8062), 
and Electrical Trenes After the War (Cd. 9072). 

2. These Official Reports embody recommendations leading to drosti- 
revisions of th: conditions under which the electrical supply industry had 
been carried on in Great Britain. Recognising that the future course 
of development in electricity supply for industrial and domestic purposes, 
in electrie traction, in electrical manufacturing, and in meny other 
branches of electri al business. depended on the character of the legisle- 
tion based upon these Reports, the Council were convinced that the 
Institution of Electrical. Engineers, gs the body including and represent- 
ing thoso engaged in all se‘tions of the electrical industry, shou'd 
endeavour to obtain end to collate the opinions of these sections on tha” 
fundamental issues involved. 

In view of the vital importance of a cheap and abundant supply of 
electricity to the engineoring and other industries, the Council decided 
to form a special Committee, and to includo therein representatives of 
the most important consumers of electric power. 

3. Each of the following bodies was invited to nominate two repre- 
sontatives, who. with the President and four Vice- Presidents of the 
Institution of Electrical Engineers acting ex-officio, would constitute 
the Committee :— 

Tho British Electrical & Allied Manufacturers’ Asscciation. 

The Association of Consulting Engineers, 

The Federation of British Industries. 

I'he Cable Mak:rs’ Association. 

The Incorp rat a Association of Electric Power Compenie>. 

"he Provincial Electric Supply Committee of tre United Kingdom, 

The Tramwevs and Light Railways Association, 

ho Britisk Electrical Federatior, Limited, 

Edmundsons’ Electricity Corporation, Limited. 

"“‘he Iron and Steel Institute. 

The Conference of Directors of the London Electric Supply Companies. 

The Electrical Contractors’ Association. 

‘| he Incorporated Municipal Electrical Association. 

The Association of Municipal Corporations, - : 

4. At a preliminary mecting of the Committee he!d on July 29, 1918, 
it was agreed that cach Asso :ietion reprosented sl.ould give se} arate and 
indepencent consideration to tho Reports of the two Board of Trade 
Committces, and should draw up thoir recommen ations as to the main 
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lines whi -h future legislation should follow. The Incorporated Municipal 
Electrical Association and the Associetion of Municipal Corporations 
bad. however, decided to sul mit separate Reports to the Board of Trade, 
and werc not represented on the Committee, 

5. The Reports oi the remaining Associations were duly prepared and 
laid before the Committee, after having been adopted in moat cases Ly 
the respective Courcils of the Associations, They accordingly embadly 
the considered opinion: of the accredited representatives of several large 
groups of ekctrie supply undertakings, the great meiority of electrica! 
menufacturers, consultin, engincers, anc the most important users of 
ele trie power for industriel purposes in Greet Britain. 

t. Some of the Reports were less detailed then others, and it is there. 
fore not possible to present a combined opinion upon all the matters dealt 
with by the two Committees of the Board of Trade. On no point of 
primary importance, however, is any matericl difference of opinicn 
displaved. Substantially on the main issues relating to present electrical 
levislation the various Asso -iations showed an impressive unanimity. 

7. The following views and recommendations in revard to Electrie 
Power Supply mere particularly, are therefore presented as expressing 
the united convictions of the Committee, and through them, of ths 
many se. tions of industry which they represent :— 

(2) The restrictive conc itions emb, ditd in the Electric Lighting Acts, 
the Tramways Act, the Light Reilwevs Act, and the various acts relating 
to ele tric power supply, have hed e most detrimental eticet on electrical 
progress in Great Britain. This lewislaticon has led to the multiplication 
of small arhitrery, and uneconomical areas of electricity supply and 
xy. tems of Clectrie traction ; it hes discouraged the investment of capital 
in clectri:cl undertakings by imposing limited tenure with unattractive 
terms of expropriation and verious other oncrous conditions ; it has 
pie ed obstacles in the way of grouping undertakings into comprehensive 
systems of supply and transport: it has, generally, prevented Britis 
Electrical Engineers end Manufecturers from reelsing in their own 
country te highest achievements of which their technival skill and 
productive capacitw were capable, and it has in consequence put them 
under 2 serious handicap in the competition for export business against 
eountrics in which the conditions have been more favourable for success- 
ful commercial demonstration, 

(4) The evil effect of past legislation, emphasised so strongly by both 
the Official Reports, necessitates drastic reform of the enactments 
referred to, both in the spirit and the letter, if the industry is to fulfil its 
function of providing cheap end abundant electricity for industrial, 
agricultural and domestic purposes, ane for the develo} ment of electnc 
traction on redlways. light railways, and roada. 

(c) In addition to releasing electrical enterprises from the existing 
dise bilities, the chief necessities of the situation ere: (1) the treatment 
of the problem of electrical generation and distribution on broad lines, and 
(2) the provision of simple forms of procedure in obtaining powers for 
clectricel utilitic’ of all kinds, í 

(d) In order to secure these end other essentials of orderod progress, 
the proposed appointment of e Board of Electricity Commissioners is 
weleomed subject to the provisions expressed below. 

(e) ibe Committee are strongly convinced that, owing to the com- 
plexity of the technical, administrative and finencial problems involved 
in a comprehensive scheme of electric supply reform, it will be found 
altogether impractical le to der] directly with the task of reconstruction 
hy means of general legislation covering all the points et issue. They 
eccordingly urge that immediate action should be confined to the creaticn 
of the Board of Electricity Commissioners, who should have powers and 
functions as outlinee in the following peragraphs. ‘There should be a 
gradual development in the establishing of the ec ministrative machinery 
as the necessity ix felt, otherwise the industry may be hampered in the 
future by excessive orgenisation to the same extent as it has been in the 
past by the conditions which have Leen referred to. 

(H This Board should be e tribune! of skilled men, free from political 
influence, cherged generally with the duties of: (1) examining all 
proposals for the extension and consolidation of existing electrical 
enterprises ; (2) recommening to the Board of Trade and to Parliament, 
for euthorisation, schemes which are on the soundest financial and 
engineering lines, and (3) advising the Government on legislative matters 
for the encoursygement of the electrical industry, 

(7) The functions of the Borrd should be oxclusively judicial and 
advisory. Strenuous objection is urged against the granting to the 
Boerd of administrative pawers over olectricel undertekings, and also 
of authority to appoint District Boards in the event of such bodies being 
constituted?, In this respect the powers of the Commissioners should be 
limited to examining schemes brought before them for dealing witk the 
various districts. no 

(h) Vhe preperation of such schemes whether company, municipal, or 
joint, should be left as a matter of free and netural development to the 
initiative of undertakers who would formulate such schemes (it may 
rivel schemes), and put them forwerd for the consideration of Ha 
Commissioners who would report to Parliament upon any Bills intende 
to carry thom into etiect. Opponents would be entitled to be he 
ageinst such Bills in the usual way. 

(i) The Bosrd may be empowered to deal with the Electrical Rules 
and Regulations administered by the Board of ‘trade and the Home 
Office, and it may elso act as arbitrator and. as a court of record for the 
electrical industry. odel 

(j) The Railway and Canal Commission is suggested es & general moce 
for the constitution and powers of the Board. d 

(k) The number of Commissioners on the Board shou!d be ee 
in all cases the appointments should be permanent, or for long Pern 
and should be on such conditions es will attract men of the highes 
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ability, knowledge and indsp:ndence. One member should bs skilled 
an legal affaire and in sifting evidence, one in finance, one in the prob!ems 
of electrical manufacture, and the others with experience in engineering 
and the management of electrical vndertakings. 

(1) While in the main the work of the Board will consist of formulating 
‘the principles of procedure in the course of electrical progress, and of 
‘recommending the legislative amendment:, and th? specific schemes 
which are in agreement with these principles, it may be necessary in 
‘some cases for the Board to propose the enforcemcnt, by Parliamentary 
authority, of arrangements for interconnection or amalgamation of supply 

undertakings. 

8. Recommendations have bsen made by various Associations, 
‘represented on the Committee, regarding specific matters dealt with in 
the. reports of the two Board of Trade (‘ommittces, but it is felt that 
‘these problems wilt receive a satisfactory solution as a result of the 
formation of an independent authoritative Board of Electricity Com- 
missioners, which is the crucial matter at this stage. 

I am directed respectfully to urge on behalf of the Committee that 
fegislation adverse to the views of the large proportion of the industry, 
and of the consumers which the (ommittce represents, may not ke 
antroduced without their being-accorded an opportunity of discussing 
‘the m: tter with you. 

I have the honour to b>, Sir, 
. Your ot edient Servant, 
(Signed) P. F. ROWELL, Secretary 1.E.E. 
On behalf of the Committee. 


Pacific Cable Board. 


Tbe accounts for the year ended March 31, 1918, together with the 
axe port of tht Board have been issued. The traffic receipts for the year 
wore £401,975 (against £336,156 in 1916-7), and total revenue was 
£41 1,062 (against £336,774). The total expenditure was £389,899, and 
included £5,453 head office exponses £136,860 for cable stations £15,662 
-for cable ship (salarics and expenses), £3,120 provident fund contribution 

£137,000 transferred to resorve and general renewal account and £90,926 
for annuity payments, &c., leaving a nt balance of £46,653, against 
£90,926 è 
In tLe report of the Board it is point:d out that the excess receipts over 
-ex penditure (£112,088) is Sens by £21,162 than that of the previous year, 
and the comparison would be much more in favour of the past yoar but 
for-the substantial addition made to the renewal fund. The cost of 
gepairs, renewals and extensions is now, and will continuo to be much 
greater thanbefore the war, and the Board took advantage of the present 
-abnormally largo traffic to increase the contribution, which in ordinary 
years was £30,000 and in 1916-17 £90,000 to £137,000. Aftor payment 
-of the annuity of £77,544. 18s. to the National Debt Commissioners in 
respect of interest and repiyment of the capital of £2,000,000 advanced 
for the Pacific cable, and of the annuity of £9,150. 5s. to tho renewal fund 
for interest and sinking fund on the sum of £177,254. 7s. 11d. borrowed 
from that func for the Auckland-Sydney cable, there remains a surplus 
-of £25,393 5s., which will be applicd in reduction of the outstanding 
balance of the original ad vance of £2,000,000 for the capital of the Pacific 
Cabl: Board. 

Tho increase in the net traffic reccipts of £65,818. ls. 7d. was due to the 
farger amount of full rate and Government traffic. The item “refund 
of tolls and dues” (£1,463. 7s. 10d.) is higher than in previous years owing 

ato the fact that the quantity of stores imported into Canada and Australia 
dhas beon much larger in consequence of the increased traftic requirements, 
and all classes of material are now much more costly.. 

The revenue included £6,985. 7s. in r2spect of charter receipts earned 
by the ‘‘ Iris”’ in connection with the repair of the New Caledonian cab'e 
in Decembor, 1916—January, 1917, and the Cook Straits cable in October. 
1917. The expenditure (excluding special appropriations) shows an 
increase of £16,125. 6s. 91. over that of the precoding year, and 
£27,262. 2s. 4d. over the original estimate. The increase was due mainly 
‘to the greater cost and consumption of storas, and to heavier stafi charges 
consequent upon the higher rate of war allowance and increased overtime 

charges. | f 

During the year two interruptions occurred on the Board's cables, both 

‘in the vicinity of Norfolk Island. The first occasion was in November, 
1917, when the cabe between Norfolk Island and Doubtless Bay was 
interrupted from the 20th to the 25th. The second interruption was 
on the Suva-Norfolk Irland cable, which doveloped a bad fault on 


March 18, 1918. Total interruption did not occur until the cab'c ship 


cut in for repair on March 30, and normal communication was restored 
-on April 1. Both repairs wore carried out by the c.s. ‘‘ Iris.” Neither 
stoppage resulted in any appreciable loss of traffic, as in the first care 
it was possible tocirculate all work from Norfolk Island via Southport and 
Sy: ney, an: the second intcrruption took place during Easter, when there 
was not the usual pressure of traffit. Tha injury to the cables was due 
in both cases to rock chafe anf corrosion. Tho floor of the ocean in the 
vicinity of Norfolk Island is atrewn with rocks, and the surf beats very 
heavily. The stress on calles, even with heavy stcel armour, is th>refore 
gonsiderable in that region. The other cables have worked without 
interruption and continue in excellent condition. The laniline acrose 
Canada from Montreal, which th> Board leases from the Canadian Pacific 
Railway Company, suffered few interruptions of more than minor 
ám portance during the year. Th2 Melbournc-Sydney landline, which is 
allocated for the Board's traffic, has continued to work satisfactorily. 
“The ne:d for more house accommodation at the Bamfie'd and Fanning 


Island stations is becoming of greater urgency owing to the increased 


-stafi and the larger number of married officers requiring family accom- 


modation. Boat communication with Fanning Island was provided 
during the year by subsidising the s.s. ‘‘ Kestrel `’ in April, Oc tobor and 
November, 1917. Tha‘ Iris” made a callin July, 1917. The Baard’snew 
s“hooner arrived at Fanning Island from Sydney in January, 1918, and 
has since made regular trips between Fanning ani Honolulu. In addition 
to the two cable repairs in the vicinity of Norfolk Island, the ‘ Iris ” 
carried out repairs in October, 1917, to the Cook Straits cables uncer 
charter to the New Zealand Post and Telegray.h Department. The 
repair of ths Norfolk Island- Auckland cable was completed in less than 
5) days from the time of interruption. The vessel had to be put into 
commission and provisioned, a crew collected and a distence covered 
exceeding 500 miles tothe cable ground. Jn addition to cable operations, 
th?“ Iris” was placed in commi: sion on two occasions for other pury.oser. 
The first was for hor cruise to Fiji anc Fanning Island, which occupied 
h-r from July 11, 1917, to Aug. 21, 1917. The second occasion was in 
December, 1917, when she was requisiticned by the New Zealand De part - 
ment of Defence to conduct a soarch for a party of German prisonzrs of 
war who escaped from tho internment camp at Motuihi Island, Auckland 
Harbour, on Dec. 13. Alltheescaped prisoners wer? recaptured, and the 
“ Iris” returned to Auckland on Dec. 26. 

Sir George S. Gibb, who bad been a memter since October, 1914, 
retired from the Board in February, 1917, and the vacan»y has been filled 
hy the re-appointment of Sir William H. Mercer, K.C.M.G.- Sir William 
Mercer has Lcon appointed by the Board to be acting chairman Curing 
the temporary absence of the chairman, Sir Henry Babington Smith, 
K.C.B., C.S.I. Owing tothe continuous working of the cable at full load 
the Board have found it necessary to increase the staff of supervising 
officers in order that a sufficient number may be available at each main 


' station to provida for supervision throughout the 24 hours of the day. 


‘rhe number of supervising officers posted at each station wasoriginally 
two, each serving ono of the two busy periods of the day when the bulk 
of traffic was passing in the outward and homeward directions respec- 
tively, suporvising watches not being kept during the slack intervals. 
Now that the traffi: is flowing without intermission, the original number 
of these officers has become inadequate, and has been increased from 
19 to 28. In deference to reprosentations submitted by members of the 
Canadian landline ¢taff, tbe Board have reduced the duties in that branch 
of the service from eight hours to seven hours per day. The special war 
allowance which the Board have granted to their staff since 1915 was 
increased to 30 per cent. from January, 1918, in view of the continual 
increase in the cost of living. 

During the year over 7,500,000 paying words of international traffic 
wore handled,, and nearly 600,000 words of messages to, from and in 
relation to wownded members of the Expeditionary Forces were trane- 
mitted free. “In addition to international traffic, 1,729,000 paying words 
were carried during the year between Australia and New Zealand and 
between Australasia and the Pacific Islands. The number of paying 
words of intcrnational traffic was less by 1,250,000 during the year under 
review than that transmitted during the previous year (when the record 
total of nearly 9,000,000 words was established). This reduction was 
due to the enforced curtailment of cheap classes of traffic owing to con- 
necting companies being unable to accept them. Week-end telegrams, 
deferred ordinary and deferred press services are still suspence 1. 


—_ 


Parliament and Electricity. 


At the quarterly meting of the Assoc jation of Chambers of Commerce 
thc re was a discussion on th? electric power supply of the country. The 
resolution sul-mitted, and adopted unanimously, was as follows :— 

‘That in the opinion of the Association, legislation should at the 
earliest moment be enacted to put into eftect the recommendations of 
the Electric Power Supply Committee appointed by the President of the 
Board of Trade, after due consideration of the criticisms which have 
been put before the Government by duly qualified technical and com- 


_ mercial associations; that, with a view to the economical production 


and distribation of power, a new central authority should be appointed 
to regulate the generation and distribution of electricity throughout 
Great Britain and Ireland.” 

Sir Jonx McLaren (Leeds) approved the recommendations of the 
Committec in the main, but said he thought the rights and interests of 
local companies should be conserved where their services were thoroughly 
good. 

Mr. A. J. Hopson (Sheffield) said that electrical power was essential 
to the reconstruction of industry, but nattonal trading by Parliament was 
a very wasteful form of enterprise. Municipal enterprise was very 
much better. m 

Mr. HALLAND (Preston) urged the need of prompt action. From 
Blackburn to Bolton, and from Southport to Lancaster, the districts 
were (he said) full of requirements for power purposes. 

Mr. SHaw said that the Newcastle Chamber was very much opposed 
to nationalisation of electrical supply. À 


Volunteer Notices. 

LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cuay, V.D. 

Orders for the Week. | 
Monday, January 27th, to Saturday, February lst.—Drills as usual. 
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Falling Prices of Materials. 


The Committee on “ Financial Risks Attached to the Holding of 
Trading Stocks,” which was appointed early last vear by Dr. Addison, 
has issued its report. After illustrating the enormous rise during the war 
in the prices of raw materials and goods, the Committee express the view 
that apprehension of loss due to a drop in prices is well founded, and five 
main causes are assigned as tikelv to bring about this fell. A natural 
corollary of the trader's fear that he will lose through felling prices is 
that he should wish to take a very conservative valuation of his unsold 
stocks. This affects their valuation for the determination of excess 
profits duty. The three lines oi possible relief that have been suggested 
are :— 

(a) Lower rates oftaxa ion during the war; (b)the Governmer.t to bear 
a share (out of taxes clready received) in any losses after the war; (c) a 
re-definition of ‘‘ profits’ now chargeable to taxation by wav of per- 
mission to create reserves before erriving at the sum chargeable to 
taxation as profits, or by the adoption, when making up periodical 
accounts, of different principles of valuing stocks from those generelly 
obtaining in industry hitherto, or admitted by the taxing authorities. 

Up to the present taxation relief has been granted either by (1) an 
allowance for the fall in value of stocks held in the last accounting 
period to the extent to which they are realised in the suceeeding two 
yoars ; or (2) by the ‘‘ Base Stock’ method of valuation—v.e., that of 
valuing è constant quentity of stock at es constant price which is 
permitted in certain classes of industry. 

The first concession is criticised as unworkable and inadequate. Only 
a very limited number of industries have obtained the second concession. 
Those which have done so will commence the post-war period with stocks 
valued considorably below their market price, and therefore have estab- 
lished no further titlo to relief. 


SUGGESTED REMEDIES. 


The Committee regard it as most desirable thet the position of industry 
should be specially strengthened when on the threshold of a poriod in 
which markets heve to be reorganised or created, and in which industrial 
conditions are in the highest degree uncertain. Two alternative remedies 
are recommended :— 

(1) A reduction in the excess profits duty from 80 per cent. to 65 per 
cent. for the accounting pericd approximating to the year 1918 now in 
course of assessment, on the understanding that the duty so remitted is 
retained in the business and not distributed. This reduction might ke 
accompanied by the withdrawal of the first concession in the White Paper, 
which was largely a result of the raising of the duty to 80 per cent. 

(2) If this course is impra:ticable, tho Committee suggest that part of 
the duty now to be pid should be treated as a suspensory reserve for 
five years, the amount so treated to be represcnted by a special kind of 
war loan, to be held on joint account by the Government and the tax. 
payer. The amount of this reserve should be 20 per cent. of the average 
excess of profits in the last two years of the duty. After five veers this 
reserve should either revert finelly to the State or, under certain defined 
circumstances, become wholly or in part the property of the taxpaver. 

A reservation by four of the 10 members of the (‘ommittee ex presses 
the view that the“ base stock ° method of veluation should be permitted 
by all traders, but that the valuation prices must not be lower than they 
have actuelly been within the trader's expericnce. Further, they are of 
opinion that if the suggested remedy by way of reduction in the duty 
cannot be granted, the emount of the reserve allowed in the second 
remedy should be at leest double. - 

The Committoe recognise thet they have becn unable to formulate 
any scheme of relict for those who pay no excess profits duty. They also 
consider thet a business which has denuded itself of its “imminent 
stock’? at the instanco of the Government, to meet immediate necds, 
has a claim for consideration which is best preferred to, and yranted by, 
the Departmont of State to which the assistencs wes rendered. 


London Electric Supply Extensions. 


At the meeting of the Loxpon County Councin, the Finance Com- 
mittee reported on a communicetion from the Board of Trade in regard 
to electric supply extensions. After referring to the report of the Electric 
Power Supply Committee, and to the appointment of Sir John Snell as 
adviser on all matters arising out of tke report, the Board stated thet 
they were awero thet many existing generating stetions were overloaded 
and thet meny proposels would Le made for the extension of genereting 
stations and electrivity plent. T'ho Board also expressed the opinion 
that it was essential that such extensions should only be allowed if they 
could be shown not to conflict with the larger schem.s contemplated, 
and asked that, before eny application for a loan for electricity purpores 
was cntertained, it should be referred to the Board, in order that it might 
be examined from this point of vicw. 

The Finance Committee reported that they understood that the request. 
related only to applications for sanction to loans for gonerating plant and 
stations, and they had errenged for such. applications to be forwarded 
to the Board for their observations from the electricity, as distinct from 
tho financial, point of view, the Couneil’s position es loan-senc tioning 
authority boing safeguarded. Tho Committee also informed the Board 
of the steps taken, through the Spesial Committee on London Electricity 
Supply, to consider such loan applications from the point of view of elec- 
tricity supply generelly, 
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New Engineering Industries. 


ELECTRICAL APPARATUS AND MACHINERY. 


The Engineering Trades (New Industries) Committee of the Ministry 
of Reconstruction have submitted their report. They were appointed 
to compile a list of articles (suitable for manufacture by those with 
engineering trade experience or plent) which were either not mede in the 
United Kingdom before the wer, but were imported, or were meste in the 
United Kingdom in insufficient quantities, and are likely to be in con- 
siderable demend after the wer. Fifteen branch committees were set up 
to give consideration to particular groups of articles, and in this way 
the services of 150 leading manufacturers were drawn upon. 

Speaking generelly of the branch committec’s reports, they go to show 
that, whilst in many fields British industry was more firmly established 
and more successful than is sometimes supposed, there are, nevertheless, 
in nearly ell directions, openings for manufacturers with enterprise. 

The Mein Committee make certain general observetions es to con- 
ditions under which new industries should be set up if they ere to develop 
successfully, touching upon such questions as finence for industry. ex port 
trade, foreign competition, the improved methods necessary if British 
engineers are to maintain a leading position, industrial end scientific 
research, oxhibitions, education and labour conditions. The Committee 
strongly recommend the more extensive edoption of specialisetion and 
standardisation, particulerly in the case of small manufacturers. They 
emphasise the importence of co-ordinating menufacture and design, 
recommending that in future all Government designs and specifications 
should be considered in co-operation with oxperts in workshop methods 
of production. They are of opinion that, in the ebsence of special cir- 
cumstances, Government departments and public authorities should 
order standard goods of British manufacture. F 

The Committee concur in a numLer of conclusions drawn by the Labour 
Advisory Panel, and recommend that the new industry should not be 
introduced into this country unless the wages peid to those employed 
in it are such rs to ensure en adequate stendard of living, and unless 
mechinery exists, or can bo set up, for regulating rates of wayes and 
hours of labour ; further, that no industry should be introduced under 
conditions involving any special liability on the part of those engaged 
in it to industrial disease, 

The Branch Committee on Electrical Apparatus and Machinery con- 
sider that as regards most of the articles under their consideration ample 
manufacturing facilities exist, and in many cases did exist before the war, 
for meeting the whole requirements of the United Kingdom and Colonies, 
and, in certain cases, for meeting the export trede to other countries ; 
but that these facilities were not fully employed owing to the importation 
of articles from abroad. They lay special stress upon the necessity for 
ensuring the continuance Of the manufacture of carbons, and attach a 
special report as en appendix, which points out thet, had it not been for 
the action of one firm in continuing to make arc lemp carbons at very 
considerable loss to themselves the country would have had considerable- 
difficulty in mecting the demands for searchlight carbons. With regard 
to magnetos, now edequetely mede in this country, the Committee 
recommend thet Germen megnetos shou!'d be excluded for a period efter 
the wer, except when imported under licence, and that then an import 
duty should be imposed. 

The Branch Committee on machine tools and small tools give a long 
list, comprising a number of machines which ere not adequately mede- 
in this country, and in the making of which there is room for further- 
devclopment. Among these are mechanics’ fine tools, portable electric: 
tools and lathe and drill chucks. l 


Hungarian Schemes. 


The question of development of electrical power on a national sea’e- 
in Hungery has been uncer the consideration of tho Hungarian Ministry 
of Trade, which has pre pared a memorandum on the subject. One of the 
objects imed gt is the conservation of coel resources. Electrification end 
production of e-ectricity according to mede rn princip'es would (the memo- 
randum states) bring about a great saving oven if the power roquirements 
of industry and trafhe were ecovercd by meens of current prcduced from 
coal, In tho last few yoars Lefore the wer the preduction’ of 1 H.P. 
required 3-7 kg. of coal and the Hungerien Stetc reilwey trains consumed 
O-L} kg of service cogl per kilometre. Shou!'d c'ectrificetion be intro- 
duced, one-helf of the former amount and one-third of the latter emount 
would bo saved. During the wer the output of coel has considerably 
declined, white the consumption hes increased. Even with an increased 
output the necessity of import cen be obviated only by intreducing a 
schemo of electrification. 'To carry out this scheme in its very first stege 
two plents must be erceted, one driven by water producing 180,000 kw. 
end one driven by steam producing 150.000 kw. The cost would amount 
to 840 million kronan, of which 340 millions would have to be covcred 
by the State, especially as the cost of electrifying thc railways must be 
estimated at. 170 millions. To mcct en increased demend later on several 
plants driven by water or stvam must be constructed and several trans- 
verse conncetions ostablixhed. ‘The construction of two plants, the one 
criven by waterand Le oth rdriven by steam,each producing 60,000 kw., 
would cost together with three transverse connections 350 millions, the: 
greater part of which would have to b> paid by the State. 
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Germany’s Use of British Resources: 


The essential importance of the app'ication of s*ientific methods in 
industry was omphasised in the speeches at a dinner of the British 
Science Guild im London, at which the chair was taken by the Marquis 
of Crewe, who was president of the committee whicl arranged the recent 
exhibition of British scientific products. Lord Sydenham announced 
that it was hoped to hold another exhibition on a larger scale this year. 

Mr. F. G. Keviaway, M.P., after saying that the German power in 
the air had been combated by British.scientists, added that the reason 
why Germany made no attempt to attack this country from the air 
after Whitsuntide of last year was that British inventors and manufac- 
turers were able to. put into the hands of our airmen a weapon so terrib!c 
that German airmen could not be found to face it. He went on to say 
that ‘much of German pre-eminence in inCcustry had been built up either 
on British inventions or on British raw materials. At the outbreak ofthe 
war the German electrical industry was the first in the world, and was bui't 
upon raw material from the British Emp:re—mica. Sixty-five per cent. 
of the mica supplies of the world were in the British Empire, and only 
10 per cent. in German East Africa, which Germany had lost, yet German 
ingenuity and determination to get control of the mica market resulted 
in 50 per cont. of the mica of the British Empire being sent to Gcrmany. 
With regard. to magnetos and plugs, the output of magnetos in this 
country in 1914 was 1,140. Last year the output was 128,637. The 
output of plugs in 1914 was 5,000. Last year it was 182,148.000. At 
the beginning of the war the only possib'e plug was the ‘‘ Bosch.” The 
British magneto and tho British plug were now the best in the world. 


British Electrical Insulating Materials 
and Engine Packings. 


The war has revealed many varieties of electrical and engineering 
material on which we were previously de pendent on foreign supplies; on 
the other hand, it has shovn up in sharp relief those cases in which 
proper facilities for manufacture already existed at home, and which only 
required extension to meet the nceds of the wer. Our attention hag been 
drawn to the special field of work of Messrs. Attwater & Sons. of Preston, 
who have been concerned with the manufacture of electrical insulating 
materials and engine packings, and the supply of mica for scientific 
and industrial purposes, for many years. We understand that tle 
firm’s Hopwood-strect mills are the result of half a century's steady 
development. Mica for insulation purposes is a special feature of this 
work, being supplicd, it. is stated, to every British battleship and many 
allied vessele. The material is used for wireless appliances, condenser 
plates, magnetos for aeroplanes, gas masks, trench lanterns and heaters 
of many kinds. It is thus an essential material in war as well as in 
peace. Other specialities, comprising ebonite, vulcanised fibre, “ Pecr- 
less leatheroid”’ insulating paper, ‘ Presspahn Resistit ° paper tubes 
and sheets, armature binding cords, braiding, &c., play a most important 
part in electrical work. We understand that steps are now being taken 
to extend greatly the use of these materials abroad, as well as meeting 
home requirements. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
spe compiled by Messrs. Mewaurn, Eris & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for difters from the date on which the application was lodged 
at the Patent Office the former is given in brackets atter the titie. 

1918 SpaciFICATIONS. 


Method of and apparatus for the electrical 


107,389 BRADLEY. 
_ (21/6/16.) . 

112.927 ETABLISSEMENTS DE Di1on-Boutcn Soc. ANON. 
or batteries. (11.1 17.) 

116,276 British WesTincGHouse Evectric & Mpc. Co. Overhead time limit relays for 
electric circuits. (7:5,/1917.) 

118.603 British WesTINGHOUSE ELectrRic & Mre. Co. Electro-magnetic relays. (7/8/17.) 

119.236 BRADLEY. Method of electrical treatment of gases. (21 6-16.) 

119,237 BrapLey. Apparatus for the electrical treatment of gases. (21 6 16.) 

119,238 ns Method of and apparatus for the electrical treatment of gases 
“(21 6/16.) 


treatment of eases. 


Cells for electric accumulators 


120,028 THomas Spot WeLper Co. Electric welding and riveting apparatus. (8 10.17.) 

121,170 Bruce. Peeeces & Co. & Wess. Dynamo-electric machines. (3°12/17.) 

121.181 Lawrence. Magneto impulse devices for starting purposes. (5 12 17.) 

121.204 Bennett, Watson & CALLENrerR’s CABLE & Construction Co. Testing of 
insulated electric cables. wires and the like. (21 12: 17. ) 

121.210 Caunter. Electric heating-clements. (2 1,18.) 

121.211 Lyuncstrom. Electrically-propelled vessels. (7 1 18.) 


121.214 AuToMaTic. TELEPHONE Mro. Co., 
apparatus. (18 1,18.) 

121,217 PHCENIxX Dynamo Mec. Co. & Bennett. Plunger type brush-holder for dynamo- 
electric machines. (26/1 18.) 

121.218 Junin & Peck. Cooling or ventilation of dynamo-electric machines. 

121.229 Wacker & BootHroyp. Electrically-operated friction clutches. (19 2:18) 

121.247 Western Erectric Co. & PoLinxowsky. Machine switching telephone 
exchange systems. (20:4 18.) 

121.282 ar (Ce METALLURIQUE FRANCAISE. 
( ) 

121,285 Evectro Steam Rapiator Co. Electric vaporizers and heaters. 

121,302 ROBINSON & WORKMAN. Apparatus for heating water by electricity. (13 9°17.) 

121.304 Poe a & Lyon. Brush gear for electric dynamos and motors. 


121,305 I:tinGwortH. Electrical cut-out. (10.10'17.) 
121,308 STERLING TELEPHONE & Evectric Co., Bett & Davey. 
systems, (7/11/17.) 


” 


ASCHER & Simister. Electric heating 


Electiodes of etectric furnaces. 


(3C 11-17.) 


Electrica signalling 
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20,999 CAREY. 
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121.309 LEITNER & ExLey. Electric accumulators. 

121,310 IGranic ELECTRIC Co., Curtis & WRIGHT. 
fabrics. (9,11/17.) i 

121,312 Gow. Maximum-demand controller and load indicator fcr electric power 
installations. (12/11/17.) 

121,320 CHitty. Commutators for dynamo-electric machines. 

121.337 Raitinc & ANGOLD. Mirers’ electric hand lamps. 

121,345 Oe s Park ROYAL ENGINEERING WORKS. Multiple electric switches. 

y (12°12;17.) 

121,346 B. T.-H. Co. & Ccoxe. Electric transformers. (12.12/17.) l = 

121.358 ee TELEGRAPH Works Co., NICHOLS & Moor. Electric cable grips. 
(15.12 17.) ; 

121,364 Poynter, Magnetos and like dynamo-electric machines. (21/12.17.) 

121,385 Automatic TELEPHONE MFG. Co. & Bates. Electric relays, (18,1;18.) 

121.427 B. T.-H. Co. Electric motor control. (23/5;18.) 

121,435 Gotpstons. Electro magnets. (28.6:18.) 

(11:12,17.) 


121.474 HuttmMan. Electric switches. 
121,478 ErapiissEMENTS BELIN. Manufacture of socket supports for electric lamp 
(10.12°17.) 


bulbs. (11°12°17.) 
121.480 Winter. Rectifying X-Ray systems. 
Electrical furnaces, (13/12/17.) 
121,486 British WesTINGHOUSE ELectric & Mro. Co. Electric phase converting 


(7.1117) 
Electrically heated clothing of 


» 


(5, 12,17.) 
(11, 12,17.) 


121,485 F.1.A.T. Sac. ANON. 


, systems, (13:12:17.) 

121.487 BRITISH WESTINGHOUSE ELECTRIC & Mro. Co. Electrical phase converting 
systems. (13°12/17.) 

121,490 HicHFIELD. Construction of electric generators and motors for working under 


water or other liquid. (18/1/17.) 

121,495 Lemercier. Electrically-heated clothing suitable for aviators, the drivers of 

~ and passengers in automobiles, and others. (10;10/17.) 

121,500 British THomMSON-Hovuston Co. (G.E. Co.) Methods of and apparatus for 
transforming the frequency. of electric currents. (14/11/17.) 

121,502 TATAN oi A Apparatus for treating the body by magnetic lines of 
orce ( ) 

121,547 British THomson-Houston Co. (G.E. Co.) Methods of manufacturing 
cylindrical magnrt frames and the ike (21:2 18.) 


121.553 Wayvcoop-Otis Lro. & Hitprep. Elevators and the 'ike. (8,3; i ) 

[21,561 Benitez. Process for the generation of electrical energy. (10, 14/18.) 

121,563 Watson & Co., GREAVES & ETcHELts. Electric furnaces. SIAS: (Addi- 
tion to 106,626.) 

121.594 Lanois & Gyr AxT. Ges. Electric time-switch. (18/12/17.) 


121,602 DAYTON ENGINEERING LABORATORIES Co. ners ) 


Ignition systems. 
121,489 WitHers. Telegraphic relays. (18 2 16.) 


APPLICATIONS FOR PATENTS. 


Notr.—Names within parentheses are those of communicators of invent ans 


i December 9. 1918. 
20,396 Murray & RorNsos. Electromagnetic wave navigational systems. 
20,411 Stott. Electrically-driven vehicles. 
20.432 Low. - Selective apnaratus for wireless control systems. 
20,459 CASTELLI, TRATTALA & REGNONI. Telegraph systems. 


December 10, 1918. 


20,474 HosartH. Signalling apparatus on telephone a a 


20,477 Jones. Converting alternating current into direct curren 
20,482 ETABLISSEMENTS BeLin. Socket supports for lamp he (11/12/17, France. 7 
20.486 Bootu. Electric lighting for stage. &c. 


20,489 Tumetty. Insulating materials and compositions. $ 


20,502 AIXENSTALL & Cox. Safety devices for prevention of theft. &c., of electric bulbs 
or globes. 

20,518 Winter. Rectifying X-ray systems. (10.12.17, U.S.) 

20,525 ARTER. Magnetic chucks. 


20,535 B.T.-H. Co. (G.E. Co.) Elastic fluid turbines. 


20.543 Copp. Induction coils. 
20.546 Copp. Make and break devices for induction coils. 
20,556 Horan. Apparatus for instruction in reading Morse Code, &c. 


20,557 MACKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL Co. Railway signalling 
systems. 

20.558 MacKenzie, HOLLAND & WESTINGHOUSE Power SIGNAL Co. 
for railway switches, signals, &c. (14:5-18,U.S.) | 


December 11, 1918. 


20,561 Leitner. Electrically-operated gears. 
20.564 Pipcock. Mounting and driving dynamos, &c.. on motor cycles. = is 
20,569 CAWTHORNE. Electric fire alarms, &c. 
20,576 ELECTRICAL IMPROVEMENTS (LTD.), BEARD & HUNTER. 
fcr electric distributian systems. 
20,602 ELECTRIC CONTROL, LTD.. & ELLeFsen. Electric switches. 
20,604 Donovan. Electric terminals for switches, &c. 
20,605 Kettie. Electrical protecfion against corrosion. &c., of tubes, &c.. of surface 
condensers. &c. 

20.619 PARKER & SmitH. Trolley heads for electric traction. 
20.621 Lanois & Gyr Akt. Ges. Induction motor meters. 
20,650 Browpver. Electric heaters for auto-radiators. 
20,685 Reeves. Casings for fuses, &c. \ 

December 12, 1918. 
20.686 CaBLe ACCESSORIES Co., CRAWFORD & Reeves. Electric fuses. 
20,713 Cave-Brown-Cave. Portable electric starter for motorcar engines, &c.. 
20.727 B.T.-H. Co. & ALWYNHAIGH. Dynamos. 
20.746 F.1.A.T. Soc. Anon. Electrical furnaces. (12 12,17, Italy). 
20.757 Da Cruz. Firing electric mines. 


Slow-acting devices 


Protective arrangements 


(11;12/17, Switzerland.) 


20,759 COMPAGNIE GENERALE DE MAGNETOS. Magnetos. (31:818, France.) 
20,762 Quasi ARC Co. & STROHMENGER. Electric welding apparatus. 
December 13, 1918. 


20.784 Beken. Maegnetos. 

20,793% 20.794 British WestinaHuousz Evectric & Msc. Co. 
“ systems. (13.12.17, U.S.) 

20.813 EversHen & Vicnores & NEEDHAM. 

29,832 Harrison. Dynamos. 


Electric phase converting 
Electric change-over switches. 


December 14, 1918. 


20,863 Mavor & Coutson & Moork. Alternating-cuvrent slip-ring motors and short- 
circuiting and brush lifting gear. 

20,875 Evectromotors. Lro. Labour-saviniz device for machine tools. 

20.899 Jounscon & Piitiizs & WALKER. Truck type electric switchboar ds, 


December 16, 1918. 

20.910 Davis. Ringing keys. 

20,921 Brewster, Electrical controlling apparatus for aircraft, 

20950 E. ALLEN & Co. & LarmuTH. Points for tramways, &c. 

20,957 RICHTER. Lever operated change-over switches for telephone exchanges, &c. 
(17:12.17, Germany.) 

20.960 Orsen. Electrically operated abrading machines. 

20,961 BritisH WesTINnGHOUSsE ELectric & Mra. Co. & Brooks. 
or terminals for stranded conductors. ' 

20,965 GuyLLs & Heare. Arc lamps. 

20.976 Fuerson. Automatic starting and short circuiting device for a synchronous 
motors. 

20,988 JoeL. Accumulators. 

20,989 Davis. System of telegraphy and apparatus therefor. 

Electromagnetic apparatus for recording signals. 


Electrical connectors 


December 17, 1918. 


21,009 Baitzy & Dovcias. Attaching magneto-electric machines to engines. 

21.017 Foster. Electric motor construction. 

21,020 Joice. Electric switch. 

21,022 Douctas & Ho_pway. Reverse electric motors. 

21,033 Rvtano. Illuminating compasses, scientific instruments, &c. 

21,052 Pottak. (Fabbrica Isolatore Livorno.) High tension insulators with meta! hood. 
21.053 Polak. (Fabbrica Isolatore Livorno.) Insulators. 

21,065 THomson. Apparatus for operating points of railways and tramways. &c. 


. December 18, 1918. d 


21,109 Power & Wacsett. Wheel, &c., for collecting power from overhead electric 
wires or cables. 

21,110 Norton. Electric switches. 

21,139 Kina. Visual electric indicators for collieries, &c. 

Money. Starting switches for electric motors. 


December 19, 1918. 


21,217 Murray. Driving mechanism for telegraph printers. 

E.1.C. Macnetos, LtD. & TURNER. Magnetos. 

21,252 Taytor. Telephone switchboards. 

21,269 Honor. Electric bel! or buzzer. 

21,281 ASHWORTH. Glands for electric cables, &c. 

20,283 Park Royal ENGINEERING Works & Joycr. Electric switches. 

21,285 BrouGHAM. (Deutsch) Production of high frequency electric currents. 

21,288 DAPoNTE & Toner & Newman. Telephone boxes, &c 

21,290 IRELAND & Lucas. Electric switches. 

21,298 MONARD: Apparatus for electrically controlling railway signals. (20,42,17, 
rance.) f 

21,306, 20,308 & 21.310 Wape. (Fabbrica for h.t. 

electric cables. 
2 309 Wape. (Fabbrica Isolatori Livorno.) Fixing electric cables to insulators. 
21,311 Crs GENERALE DE MAGNETOS. Magnetos. (12 7,18 France.) 


December 20, 1918. 
Electrical generators and mcyprs. 


Isolatori Livorno.) Insulators 


21,363 SHEPHERD. 


21,373ECAMELINAT, Electric lamps for vehicles. 
21,391 B.T.-H.Co. (G.E. Co.) Wireless signalling. 
21,407 Monarp. Apparatus electrically contrujloing railway signa's. (28 5:18, Frnce.) 


21,417 BARBER. Electro-magnetic transmission and reception arrangements. 


Legal Intelligence. 


eS o r 


M‘Kiernan v. Glasgow Corporation. 

In the Outer House of the Court of Session (Edinturgh) Lord 
Anderson and a jury heard an action for the recovery of damages 
for injuries received by her on April 1, 1918, by being thrown from a 
tramear. Pursuer, who intended to leave the car at the stop-if-required 
station, was standing on the rear platform in order to alight. The car 
slowed down until it was almost at a standstill, but just as the rear of 
the car was almost opposite the pole at the stopping station the car 
instead of coming to a stop, started forward with a jerk, and pursuer 
was thrown off the platform to the road and hurt. She alleged that the 
conductor signalled the driver to stop, but the defence was that the 
driver received no signal to stop, and that after the car had passed the 
stopping place pursuer, who was carrying a baby in her arms, stepped 
from the car while in motion and fell on the street. Pursuer’s husband 
also sued for £250 for the loss of the child, who died from injuries received. 
After the evidence was given the jury returned verdicts for pursuers, 
awarding Mrs. M' Kiernan £50 and her husband £250. 


Workmen’s Compensation. 


> On Mondsy the Court of Appeal (the Master of the Rolls, Lord Justice 
Sorutton and Mr. Justice Eve) heard an appeal bv Messrs. Vickers Limited, 
from a decision of the Barrow County Court Judge, awarc ing compensa- 
tion to Wm. Cars, a steel dresser. j 

It appeared. that a Miss Roborts worked on a band saw next to Cars, 
and the County Court Judge had found that when she was struck in her 
work she could ask Cars to he!d her. She asked Fim to change her band 
saw and to set a job; and he did so. Ten she asked him to make her a 
guider, and while doing so his hand slipped against the saw and he lost 
several fingers. The employers submitted that there was no evidence on 
which tke Jude could find that making a guider presented any difficulty 
to Miss Roborts,and therefore the accident to Cars did not arise out of and 
in the course of the employment. 

The app2al was dismissed, and the Master of the Rolls, in giving 
judgment, said tlə man was doing the very work he was employed to do 
when he met with the accident. 


Workmen’s Fares. 


At Lancaster County Court last week, Morecambe Corporation claimec 
11s. lid. from Arthur Cook, a haulage contractor. It was admitted that 
defendant used the trams from Bare to Morecambe station, and he 
claimed he was entitled to travel at the workmon’s fare. It was argued 
that the Corporation could not discriminate between one passenger and 
another: that anyone travelling on a workmen's car could travel at 
a workman’s rate; that the particular car must be characterised as a 
workmen's car, and that defendant was, in efect, an ‘‘ artisan, mechanic 
or workman.”’ f 
- The Judge found for the Corporation, with costs, and held that th 
Corporation were not obliged to run special cars for workmen, and that 
defendant was not a ‘‘ mechanic.” 


a a Nag a NO I TY 


Removal of Restrictions. 

The Radio-active Substances (Control) Order, 1918, has b2en suspended 
until further notice, and the Raw Asbestos Order, 1918, has Leen 
cancelled l ` 
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Commercial Topics. 


Co i A 


The Enemy in Trade. 

The Association of Chambors of Commerce, at their quarterly meetmg 
in London, had under consideration the German policy of cores 
industries in other countries. Tne A:sociation declared it to be of wi 
importance that the industries of the United Kingdom should be pre- 
vented from coming under the direct or indirect control or influenze of 
the subjects of enemy States. The A‘sv-iation also expressed the 
opnicn that during the period of reconstruction after the war persons 
of enemy origin should not own or control or be engaged in factories or 


- works waich produce articles essential either to national defense or to the 


economic independence of the Allied countries. ‘‘ This restriction (the 
resolution said) should be most rigidly applied to directors, partners, 
managers, engineers, analysts, chemists, draughtsmen, and others who, 
by reason of their position, skill or opportunity, might be able to supply 
information of a valuable character to their Gov: rnments or commercial 
communities,” = . e . 

A deputation waited upon the President of the Board of Trade last 
week in order to urge that the restrictions on the importation of goods of 
foreign manufacture should be immediately re-imposed and stri tly 
enforeed. Accagrding to ‘‘ The ‘Times’ the proceedings were private, 
but Sir Albert Stanley pledged himself that the restrictions on importa- 
tions which had been lifted for three months should be reimposed at the 
expiration of that period, and t..at there should be no further removals 
of restrictions without the manufacturers of the country being consulted. 
A suggestion was made and favourably considered to the efrect that a 
committee of manufacturers should be appointed to advise the de part- 
ment. s T sg $ 
Aluminium and Calcium Carbide Prices. 

The Ministry of Munitions notifies that on and after Feb. 1 next 
the maximum prices for dealings in calcium carbide are as follows for 
quantities of 110 lb. and over, exclusive of carriage charges, namely : 
£30 per ton for lump sizes, and £30 10s. per ton for granulated sizes up 
to 15:25 mm. 

The price at wnich the Government are prepared to sell their stocks 
of aluminium has been reducec to £150 per ton for 9899 per cent. ingot 
at which price steps have been taken to stabilise the market. Arrange- 
ments have been made in regard to these stocks that they shall te 
disposed of in such a way as to avoid dislocation in the aluminium 
industry. 

* * * * 
Iron Prices. 

The Minister of Munitions notifies that t e advance of 15s. per ton in 
the price of bar iron for home sales, which was announced as coming into 
force on Jan. 1, also applies to prices of rolled edges iron, sheared iron 
tube stri pand iron plates and sheets for home sales. The price of marked 
bars for home sales will be advanced 10s. per ton, making the price 
£18. 10s. per ton net f.o.t. nakoni works from Ist prox. 


An Iron and Steel Absorption. 

It is announced that Messrs. Baldwin's, Ltd., have entered into an 
agreement to absorb the British Steel Corpn., an undertaking with a 
capital of £1,000,000, privatoly subscribod, which owns the Briton 
Ferry Works and a site near the Swansea Docks, on which it is proposed 
to erect blast furnaces with a weakly capacity of 20,000 tons of pig iron. 
“The Times” says that other negotiations are in progress to develop 
the manufacturing side of Messrs. Baldwin's business, and that ‘‘ when 
the contemplated programme is completed Baldwin's will have a larger 
productive capacity than any other similar concern in this country and 
one of the largost in Europe.’ On their present footing Messrs. Bald- 
wins have a producing capacity of atout 260,000 tons of pig iron, 
950,000 tons of steel ingots, 850,000 tons of steel goods, 1,100,000 tons 
of coal, 260.000 tons of coke, 10,000,000 concrete bri ks, 5,000,000 silice 
bricks, besides galvanised articles, iron and steel castings, and other 


oods. 
8 * * r * 


Output and Stocks of Iron and Steel. 

According to figures supplied by the Minister of Munitions, the total 
stocks in the hands of the Government available for disposal at the end 
of December, 1918, were*as follows: pig iron (Swedish) 80,000 tons, 
shell steel billets (suitable for re rolling) 210,000 tons, ship? plates 
(purchased in U.S.A.) 19,800 tons, bright steel 5,000 tons and bar iron 
(Swedish) 10,000 tons. These figures represent stocke in the hands of 
the Government still to be disposed of, but do not include stocks in the 
hnads of private firms or stocks of forgings and semi-finished shell. 

The balk of the Government contracts in U.S.A. for iron and stec! 
have been cancelled and the existing stocks of shell steel at American 
ports and steel works are being disposed of in the American market. 
The only outstanding commitments still due to arrive in this country 
a-e 40,000 tons of basic pig iron from U.S.A. (the whole of which has 
a'ready been allocated to its final Cestination), 7,500 tons of wire 
rods from U.S.A. and 2,500 tons from Canada and 4,000 tons of pig iron 
irom Sweden. 

The Ministry also supply statistics of the average weekly output of 
pig iron and steel ingots and castings in the United Kingdom during 
the last six years. The average output for the first half of 1918 was 
181,000 tons of pig iron and 192,000 tons of steel, but in December the 
average per week was 157,000 ton: of pig iron and 127,000 tons of 
stv.ei ingots and castings. 


JANUARY 2!) 1919. 


Electricity Supply. 

A considerab'e extension of the Wortainc ELECTRICITY PLANT is 
projected. i E; 

STRETFORD UrBAN CouxciL has 
verter station in Old Trafford. 

BaRROW-IN-FurRNESS HRALTH COMMITTEE will adopt the electric 
drive for the sewage pumping plant. To 

STAFFORD CORPORATION has reduced the minimum charge for electric 
current consumed from 7s. 6d. to 5e. per quarter. . 

The future of Stirling's electricity undertaking is to be left undecided 
pending the publication of the Government national scheme. 


decided to erect and equip a con- 


Heyrwoop Council has applied for authority to borrow £11,000 for 
e-h.t. cables require! in connection with a bulk supply scheme. 


RocHDALE ELECTRIC LianTING COMMITTEE propose to obtain terms 
from Oldbam and Bury Corporations tor a supply of electricity in bulk. 


Lighting authoritios in Scotland are asking for the extension north 
of the Tweed of the lighting concessions made to England and Wales. 


The EDINBURGH ELECTRICITY DEPARTMENT in the year ending May 15 
last sold 20,945,404 units, as against 17,997,251 units in the previous 
12 months. : 

EASTBOUBNE Town Counc. has approved a considerable exte nsion of 
the electric street lighting system. Electricity will displace gas at the 
fishing station. 

‘GRAVESEND CORPORATION has applied to the L.G. Board for sanction 
to borrow £25,000 for extensions at the e'ectricity works, including a 
2;000 kw. generating set. | 


‘Lhe Thurees Urban Council has decided that the town st all he lighted 
by electricity. The price of gas supplied by a local company has risen 
to 8s. per thousand. 


R Tho EDINBURGH CORPORATION has received authority to proceed with 
the construction of the new power station at Portobello. The cost of the 
scheme is expected to approach £1,000,000. There will be three units of 
10,000 kw. each. 


LINCOLN City CorxciL has applied to the L.G. Board for sanction to 
borrow £5,000 for alterations to and extensions of the tramcar sheds and 
for three additional tramcars. 


CREDITON URBAN Covncit recently appointed a committee to consider 
the question of electricity supply for the town with power to obtain 
expert advice as to the best scheme. . 


OupHAmM Electricity Committee recommend that application be made 
for sanction to borrow a sum approaching £250,900 for extensions of the 
generating plant at the electricity works. 


An ADVERSE BaLaNceE of £1,600 in tho Holyhead c'ectrie lighting 
accounts is explained by the ex ctrical engineer to be duc to high wag?s, 
increased cost of material and locs of public lighting’ 


East Ham LIGHTING COMMITTEE has decided to substitute 1,000 c.p. 
half-watt lamps for the existing public arc lamps. It is proposed to 
proceed with the work of laying tle necossary cables at once. 

The WALSALL ELECTRICITY COMMITTEE proposes to spend £11,000 on 
new plant and extensions of mains, including £2,300 on transformers and 
switchgear, £5,500 on mains and £2,778 on a rotary converter. 


The CLypz TrusTEES have decided to supersede the stoam-driven 
pump3 at Prince's Dock powcr station by diroct-coupied clectrically- 
driven turbine pumps. The cost of the installation is estimated at £7,000. 


The Ballymoney Electric Supply Company, which was recently 
registered in Dublin with a capital of £8,000, oxpects to start work soon 
in connection with the erection of a generating station and the laying of 
«ables. A site for the power station has been selected. 


To date there has been an increase of 12 per cert. in the number of 
‘units generated by the DARLINGTON ELECTRIC SUPPLY Dept. for lighting 
and power, compared with the same poriod of 1917-18, but there was a 
decrease of 21 per cent. in December, mainly owing to loss of supply to 
Munitions works, and a treakdown. _ 


A Protest has been sent bf the Salford Town Council to the Com- 
mittee on Production regarding the efiect of wages awards made by the 
Committee. The Corporation is paying £298,500 a year in war bonuses 
and allowances to dependents of men serving in the Army and Navy. As 
& consequence the rates, the tram fares and the prices of electricity and 
has have been raised. 

The NECHELLS EXTENSION SCHEME of tbe Birmingham electricity 
undertaking, which was arrested by the war after nearly £60,000 had 
been spent on the purchase of the site and the putting in of the founda- 
tion of piles, is being taken up again on revised estimates of the cost. A 
total expenditure of £1,600,000 is anticipated. The committee have 
‘decided to install at onze two turbo-alternators, oach of 15,000 kw. 


Mr. A. H. Telfer, in a Paper read before a joint meeting of colliery 
Managers and mining electrical engineers at Glasgow, described results 
‘he had obtained with two well-known types of coal drilling machines. 
He found that the average number of holes bored per man per shift of 
eight hours to a depth of 3 ft. 8 in. was about 10, while the electrical 
drills were capable of boring from 60 to 70 holes in the same time and 
mgr conditions, He calculated the saving of cost to be 7d. 
Per hore. 
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In the Bill promoted by the NEwaRK Gas ComMPaANY power is sought 
to raise acditional capital to an amount not exceeding £50,6C0, to apply 
for provisional orders authorising the company to generate, distribute an 
supply electricity in any district within or adjoining the limite of gas 
supply ; to acquire from any local authority or other undertakers the ` 


. powers they have acquired under any provisional order, and the company 


¡may use for the purposes of the electricity undertaking any lands vested 
n them. Separate capital and revenue accounts are to be kept of the 
gas and electricity undertakings. 


The WALLASEY ELECTRICITY STATION has no sooner been completed 
than extensions have become necossary, involving the exponditure of 
£79,000. At an inquiry into the application for the necessary borrowing 
powers the Town Clerk stated that the Corporation had been informed 
that, under the scheme of electricity supply which the Government was 
preparing, the Wallasey undertaking was one that would survive. The 
present extensions were to meet the ordinary demand. Ifit was intended 
that Wallasey should supply electricity in bulk to Birkenhead, the 
requirements of Birkenhead should be made known. 


Electric Traction. 


DUBLE Fares on SUNDAYS is a suggestion made at Sheffield. © 

An AGITATION for the resumption of the Sunday tramway service is 
springing up at Huddersfield. 

The ‘scheme for the construction of light railways in FLINTSHIRE is 
being revived. 13 i 

The pre-war proposal for ELECTRIFYING the STIRLING CORPORATION 
TRAMWAYS is being revived. i 


The SHEFFIELD IMPROVEMENT COMMITTEE has prepared a draft scheme 
for a tramway subway in the centre of the city. 

On the GLascow TRAMWAYS there are 30 miles of track urgently 
requiring renowal. The cost of the work is estimated at £500,000. 


. The Assessor of Railways and Canals values the GLascow Corpora- 
tion tramways for the current yoar at £298,165, against £283,006 last 
year. 

At BRIGHTON an immediate expenditure of £6,200 on mofors for the 
Corporation tramcars is strongly advised by the manager, Mr. William 
Marsh. 

Mr. Hume, chairman of the L.C.C. Highways Committee, says esti- — 
mates are being framed ‘‘ for a tremendous work of renewal’’ on the 

. tramways. 


Discussing the overcrowding of the London Tube trains, the “ Times” 
calls for ‘‘ some great organising brain to set itself to the task of pro- 
viding plans for the immediate solution of the problem.” 


The traffic revenue of the Southport Corporation Tramways in the last 
municipal year was £23,873, an increase of £3,310 over the previous © 
year. The gross profit of £10,263 estalished a record. 


The BREAKING oF A Ratt on the District Underground Railway nea 
the Temp!o Station delayed thousands of passengers in the early evening 
of Mordiy. A failure of power stopped traffic on the Bakerloo, the 
City and South London, and Piccadilly Tubes, and District Railway 
for a quarter of an hour on Tuesday. 


The BLACKBURN TRAMWAY STRIKE has been sottled. A Whitley 
Council is to be established. It may be remembered that some men 
workod on (hristmas Day, and the members of the Tramway and Vehicle - 
Workers’ Union then went on strike as a means of compolling those men 
to join their union. = a é 


‘The Board of Trade has granted the Central London Railway Company 
a further year from July 8, 1919, for the payment of interest not exceed- 
ing 4 per cent. out of moneys raised under the London Central Railway _ 
Act, 1914, and a similar extension of time for the enlargement of the | 
tunnels authorised by the same Act. 


Representatives of the Fleetwood and Blackpool Councils have con- 
sulted as to the purchase of the Blackpool & Fleetwood Tramroad 
Company's undertaking. Blackpool Corporation refuse to agree to 
joint ownership of the tramroad, and Fleetwood Council will oppose 
Blackpool Corporation Bill in order to obtain protective clauses. 


A meeting of the Railway Shareholders’ Association was held last week 
to consider the question of the NATIONALISATION OF THE RAILWAYS, and 
in the course of the discussion Mr. A. W. Gattie contended that if the 
railway compinies would adopt his system of a central goods station in 
London, operated by electric power, and serving all the purposes for all 
companies now served by the 74 different goods stations in London, land 
valued at 45 millions sterling would be released and huge e: onagpies in 
working effected. 


A scheme for the construction of a tube railway of about } mile 
between Beresford-square, Woolwich, and the North Woolwich station 
of the Great Eastern Railway, has been approved by Woolwich Borough 
Council, the Ministry of Munitions and the Royal Arsenal Authorities, 
and is at present under consideration by the Light Railways Commis- 
sioners. The railway will be constructed on the Kearney high speed 
railway system, and will have surface stations and gradients of 1 in 7, 
which will take it down to a depth of 110 ft. below street level and 42ft. 
below the deepest part of the river bed. The line will be a single one only, 
and each single journey will be done in one minute. A three-minute 
service in each direction with one train is contemplated. It is expected 
that the construction of the tube will be begun in the summer. 
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Imperial and Foreign Notes. 


- Plaetic rail-bonds (for ensuring continuous flow of clectricity at joints 
of tram roils) are now vlassified under item 176 of the New ZEALAND 
CUSTOMS TARIFF, and are subjest to import duty of 30 per cent. ad val. 
if of foreign manufacture, or 20 per cent. if manufactured in the British 
Dominions. 


a 


The Brazilas BusGeT Law for 1919 provides, inter alia, that alu- 
minium wire for electrical transmission will te dutiable as Copper wire. 

The United States Censorship Board has withdrawn the requirement 
that all confirmations of cab'eyrams shall be in plain language. Cab'e 
users, therefore, regain their former freedom of action. 


Miscellaneous. 


A discovery of pitchb’ende, the ore of radium, is 1e ported from Devon- 
shira. 

The business men of Dundee have, by sulscription,, established a 
commercial library. 

A war bonus of £67 a vear is to be paid by the Leigh Town Council to 
all the Corporation officials. 


There ir said to be a probability of Woolwich Arsenal undertaking 
work for the Post Offce in peace time. 

Sir Eric GEDDES says there is no foundation for the icca that tle 
Government are going to utilise tho national factories in order to carry 
on industrial ventures, 

On the question of the RESTORATION OF TRADE UNION CONDITIONS, 
Sir Eric Geddes has stated that the plecges to labour will have to he kept, 
unless they can be varied by mutual consent. 

It is announced that the negotiations for the fusion of the Amalgamated 
Association of Tramway and Vehicle Workers and the London and 
Provincial Union of Licensed Vehicle Workers are proceeding satisfactorily. 

The Progressive programme at the forthcoming London County 


Council elections will includo the taking over of all the London ‘buses. 


and underground railways and control of the electricity supply of Greater 
London. 


One or Many ScHemes which Lord Leverhulme has in hand for tke 
benefit of the island of Lewis, whicl is his property, is a fish canning 
industry. He will run the cannary by electric power, and so that he 
may carry out his electricity proposals he has bought out the loval gas 
company. 

The Futvre Use of the large Government works in the city is a 
matter of grsat interest to the Nottingham ‘Town Council. It is sug- 
gested that if the works are not required as a national projectile factory 
they should be let to a private engineering firm. A deputation has put 
the views of the Council before the Ministry of Munitiona. 

In 1914 therc were 969 persons killed and 147,045 injured by accidents 
in workshops and factorics. The British Industrial ‘‘ Safety First ` 
Association point out that if those who became casualties had heen 
educated in matters pertaining to their own safety, millions of pounds 
paid in compensation and huge sums of moncy lost to workers as wages 
might have been saved. 

Tho Troasury notifies that on loans granted out of the Local Loans 
Fund after Jan. 14, otherwise than on th security of the local rates, 
interest will be charged at 6 per cent. for periods not exceeding 30 years 
and at 6} per cent. for periods not excec ling 50 years. Those votes do 
not apply to loans under the Housing Act or the Harbour and Passing 
Tolls Act, or to loans to Territorial Associations. 

It has been decided to sell the Aisne and the Ypres National Projectile 
Factories at Renfrew. Both are steelframed and brick-walled buildings. 
The Ypres factory stands on a siteof 61. 2r. 8p., andthe Aisneon a site 
of 10a. Ir. 16p. The contents of the National Shell Factory, Dalton- 
lane, Keighley, which include some 260 machine-tools, plant and 
machinery, and 20 motors, is to be sold by auction. 

The meal-time trouble in connection with the arrangement of the 
47-hour week in engineering shops hes spread to London, where 2,000 
men at the Clement-Talbot Nationel Aero Factory have come out on 
strike. There have been other strikes in London, not all of them 
attributable to the same cause, but there scems to have teen a great deal 
of exaggeration in the statement that 15,000 men had stopped work. 

A Court oF ARBITRATION, sitting in Manchester, heard an applitation 
by certain grades of the employees of 27 local authorities in Lanca hire 
and Cheshire for an increase of their bonus from 20s. to 30s. It was 
stated that the total sum involved was £178,000 per annum, and thet 
the increase would reise the rates in Manchester by 2-9d., in Bolton by 
3-€d., in Salford by 4-€d., in Oldham by 7-5d., and in Nelson by 102d. 

Mr. George Steel, works manager at Messrs. (. A. Vandervell & 
Company, electrical cngineers, of Acton Vale, suguested a ballot on 
the 47 hours week. The shop stewards, in conjunction with the 
management, supervised the voting, which resulted in the 7.30 to 
5 p.m. scheme boing selected by a large majority. Nota single bellot 
paper was spoiled. 

A Memorandum on PaTENT LAW AMENDMENT has been issued by 
the Technical Institutions Conference. The memorandum, which is 
based upon the report prepared by the Institution of Electrical En- 
gineors (and abstracted in THE ELECTRICIAN for Nov. 22, 1918), ix a 
criticism of the 1917 Bill for the amendment of the Patentrand Designs 
Act. A summery of the recommendations of the Conference is also 
given. 
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The * Daily Teleyraph ` prints a short account of ‘ the first officia 
demonstration of a two-way conversetion direct between a person using 
a telephone on a circuit and en aviator in flight.” It seems that Major. 
General Henly, Director of Military Acroneuties, seated) before an ordi- 
nary desk telephone in his ofhce. talked to Lieut. Lucas, of the Air 
Services, who was operating a redio-oquipped ceroplare in the air. The 
communication was mado at Boling Fie'd. 

It is calculated that the concession of the miners’ wages demand will 
raise the price of coal by 4s. a ton. Jn this connection Alderman Ball, 
chairman of the Nottingham Corporetion Gas Committee, expresses the 
opinion that increases in the cost of coal will greatly benefit electricity 
undertakings at the expense of gas undertakings Lecause electricity. 
works need much less coal in proportion to the light and power produced, 
He failed to see how gas could compete with electricity on these terms. 


The contributor of * Round the Town ” in the ‘ Liverpool Express" 
states thet one, if not two, of the LIVERPOOL TELEPHONE EXCHANGFS 
is to be re-equipped, not with the autometic apparatus, but manual . 
instruments. The writer wants to know what mysterious influence has 
been the means of supplying Liverpool with a system which must be 
“ultimately scrapped,” as Sir William Slingo hes ex pressed the opinion 
that nothing can stop the progress of automatic telephony, and the longer 
its development is delayed the greater would be the capital that would 


_ be wasted. 


The following alterations in the list of PROHIRITED AND RESTRICTED 
EXPORTS are announced in the * London Gazette ` of Jan. 17: Delete: 
(a) Boiler tubes, (b) bars, g lates, rods, shects, strip and tubes manufac. 
tured of copper or its alloys. (a) Wire-winding machines for munition 
purposes, (b) oiled insulating cloth, paper, silk and tape, (b) vulcanised 
fibre. (a lron pipes and tubes. (a) Lubricants not otherwise specifically 
prohibited ; (b) magnetos and component parts; (b) osmium and its 
alloys, and manufactures containing osmium ; (6) rhodium and its alloys 
and manufactur s containing rhodium ; (b) ruthenium and its alloys and 
manufactures containing ruthenium. (a) Steel tubes; (b) manufactures 
of tin not otherwise specifically prohibited. (a) X-ray apparatus. Add: 
(b) Boiler tubes ; (bL) wrought-iron pipes ; (b) iron tubes ; (b) steel tubs. 


IMports.—The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during December. 
1918, and (b) the aggregate figures from Jan. 1 to Dec. 31, with increases 
or decreases compared with 1917 :— 

Electrical machinery, (a) £26,294 (decrease £167,047), (b) £620,526 (de- 
crease £866,897); including generators and motors other than for 
aeroplanes, motor cars and cycles, (a) £18,556 (increase £8,572), (b) 


, £175,737 (decrease £63,708): and electrical machinery unenumerated, 


(a) £7,738 (decrease £177,619), (b) £444,789 (decrease £803,189); tele- 
graph and telephone cables other than submarine, (a) £3,426 (increase 
£3,345), (b) £9,606 (decrease £42,798); telegraph and telephone apps- 
ratus, (a) £5,088 (increase £3,486), (b) £47,609 (increase £15,281): 
other electrical wires and cables, rubber insulated. (a) nil (decrease 
£1,669), (b) £2,220 (decrease £33,536): with other insulations, (œ nil, 
(h) £6,006 (decreaso £4,035): carbons, (a) £2.676 (increase £417), (b) 
£33,484 (decrease £42,109): glow lamps, (a) £5.977 (decrease £11,540), 
(b) £195,738 (increase £98,990): parts of are lamps and searchlights 
(other than carbons), (a) £2,621 (decrease £168), (b) £98,851 (decrease 
£13,718); primary and secondary hatterics, (a) £11,487 (decrease 
£23,765), (b) £141,760 (decrease £197,034); meters and measuring 
instruments, (a) £8.126 (increase £7.715), (b) £31,750 (decrease £1,712): 
switchboards, (a) £5,000 (increase £5,000), (b) £7,910 (increase £7,349); 
electrical goods and apparatus unenumerated, (a) £14,721 (decrease 
£23,241), (b) £473,894 (decrease £72,472). Total of electrical goods and 
apparatus other than machinery and uninsulated wire, (a) £59,122 
(decrease £40,420), (b) £1,048.828 (decrease £285,891). 


Exports.—The exports of electrical machinery, material, &e., (4 
during December, 1918, and (b) from Jan. | to Dæ. 31, with increases or 
decreases compared with, 1917, were as follows :— 

Electrical machinery, (a) £62991 (decrease £71,839), (b) £1,030,529 
(decrease £452.853): including railway and tramway motors, (a) Li 


- (decreas? £8,195), (b) £38,380 (de rease £2,099); other generators and 


motors except for acroplanes, motor cars and eyvi les, (a) £35,195 (decrease 
£31,065), (b) £621,512 (decrease £222,283): and electrical machinery un- 
enumerated, (a) £27,046 (decrease £32,579). (b) £370,637 (decrearé 
£234.471): telegraph and telephone cables, submarines, (a) £106,490 (n- 
ercase £106,490), (b) £578,544 (increase £361,249); other than submarine, 
(a) £Y8,741 (decrease £17,160), (b) £323,105 (decrease £328,215): tele- 
graph and telephone apparatus, (a) £12,020 (decrease £5,743), (b) £191.932 
(decrease £61,754): other electrical wires and calles, rubber insulated, (4) 
£20,975 (increase £16,947, (b) £89,876 (decrease £71,771): with other 
insulation, (4) £5,044 (decrease £14,227), (b) £110,695 (decrease £170,971): 
carlons, (a) £638 (decrease £152), (b) £8,178 (decrease £14,761): glow 
lamps. (a) €4.172 (decrease €2.612), (b) £76,434 (decrease £52,503) 5 are 
lamps and searcblights, fa) £50 (decrease £398), (b) £17,541 (decreae 
£6,221); parts of are lamps and searchlights (other than carhons), f 
£1,313 (increase £739), (b) £15,116 (decrease £60,167); primary an 
secondary batteries, (a) £12,102 (decrease £22,315), (b) £122.479 (decreas? 
£71.054); meters and measuring instruments, (a) £12,366 (increas 
£3.254), (b) £129,724 (decrease £3,398): transformers, (a) £9,998 ne 
crease £5,693), (b) £39,326 (decrease £29,450): switchboards, (a) £8] 

(decrease £1,915), (b) £35,830 (decrease £6,509); electrical good a 
apparatus unenumerated, (a) £39.660 (decrease £12,007), (b) Ay 
(decrease £278,195). Total of electrical goods and apparatus, other ae ; 
machinery and uninsulated wire. (a) £244,379 (increace £56,594), 4 
£2,152,482 (decrease £773,740). 
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Educational. 


An alternative scheme for a war memorial for Norfolk is a college of 
science and technology. l ? | 

Mr. R. Whiddingdon, M.A., Fellow of St. John’s College, Cambridge, 
has been appointed director in physics. 

Mr. JonN Bonar, prosident of tho Dundee Chamber of Commerce, has 
made a gift of £25,000 to University College, Dundce,for the promotion of 
commercialeducation. _ oe he A 

The Edinburgh Univorsity Court has accepted the offer of an anony- 
mous donor of an annual subscription for a term of years towards the 
endowment of a Tait Chair in mathematical physics. ` 


Mr. W..G..Gardiner and Mr. F. C. Gardiner, shipowncrs, of Glasgow, 
have given £60,000 for the endowment in Glasgow University of three 
chairs, one in bacteriology, another in organic chemistry and the third in 
physiological chemistry. . 

Mr. Albert Kingsbury, of Philadelphia, has given £2,000 to the Uni- 
versity of Manchester for the endowment of an Osborne Reynolds 
scholarship or fellowship in recognition oi the fact that. ‘‘ he owes so much 
in ‘his business to the scientific researches of the late Prof. Osborne 
Reynolds.” It was in Manchoster that Prof. Reynolds conducted his 
researches. . 

The Cambridge University Syndicate on Engineering Studics have 
reported that the professorship rendered vacant by the death of Prof. 
Hopkinson should be filled as soon as possible. : They are of opinion that 
the stipend should be £1,300, of which £450 should bo payable from the 
funds of the Laboratory. The title of the professorship should be the 
Professorship of Engineering. l p 

The scheme for the establishment of a UNIVERSITY FOR THE EAST 
MIDLANDS, with Nottingham as a centre, is making satisfactory progress, 
and at a representative gathering of the Education Authorities of the 
Counties of Nottingham, Derby, Leicester, Rutland, Lincoln and North- 
ampton, together with members of the Council of the Nottingham 
University College, &c., a resolution was carried in favour of a University 
for the East Midlands. A committee was appointed to consider the 
steps to be taken in order to present a case to the Board of Education, 


Whittaker v. Harding. 


At the Liverpool Court_of Passage last week Sir W. F. Taylor, K.C., 
heard an action by a Liverpool tram conductress named Whittaker for 
the reoovery of damages for personal injuries. It appeared that on 
Septem ber 30 the car, on which plaintiff was, stopped at a request. stopping 
place and then entered another electrical section, at which point the 
lights and the power went off, the car proceeding down the incline under 
its own momentum to Salisbury-road. The night was very dark and the 
light regulations were very stringent at that period. Plaintiff stood 
on the back platform, and as passengers were alighting she suddenly 
became aware of the approach of a motorcar. She called out, as also did a 
passenger on the tramcar, but immediately afterwards the motor car 
struck the rear of the tramcar, injuring the conductress and other 
passengers. 7 ; 

The defence was that defendant, a produce merchant, was driving at 
not more than seven or eight miles an hour. As the road was dark he 
drove along the car lines. He was not aware of anything in the road 
until he was about two yards away, and although he did everything in 
his power to prevent it, he knew that an accident was inevitable. There 
was no light on the rear of the tramcar, and he did not hear any warning 
shout. It was contended that by the regulations of the Corporation 
the conductress was equally responsible with the driver for carrying 
out the rules, one of which had reference to the provision of a rear light. 
Defendant could not be expected to anticipate an unlighted car standing 
in the position in which it was. - 

Judgment was reserved. l ; 


R. Shiels v. J. Shorer. 


At the Bow (London) County Court lrst week, before Judge Graham, 
K.C., plaintiff sued for the recovery of £14. 3s. 10d., balance of an account 
for an electric motor. Plaintiff said the motor was ordered through a 
Mr. Lane, and £50 had been paid on account. ° 

Mr. Ropertson (for defendant) said his client knew nothing of the 


motor, had never ordered it, and never had it ; certainly he had never- 


paid the £50 on account. 

Mr. ALBERT LANE said his business used to be A. & C. Lane; he got a 
number of Government orders, and needing an electric motor in March 
he ordered one on the instructions of Mr. Shorer. The latter had 
arranged to finance him, and took half the net profits. In June Shorer 
sold the business to Shorer, Ltd., for £1,050 for plant, fittings and tools. 
Lane said he had nothing to do with the sale, but the creditors had come 
down on him. Mr. Shorer told him on the ‘phone to order the motor. 

Judge GrawamM: What binding proof is there in an order over the 
"phone ? How could anyone tell who was at the other end of the tele- 
phone ? 

Mr. SHORER was called as a witness, and emphatically denied having 
had anything to do with the order. Lane always gave the orders for 
everything. 

Judge GranaM said it was clear that Mr. Shiels had been let into a hole 
through no fault of hisown. The proper party to sue was Lane ; he had 
been led into the blunder by thinking the telephone communication was 
proof of amorder, but it was nothing of the kind. Judgment was given 
for defendant, with costs. | pe 
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Tenders Invited and Accepted. 


Sypyey (N.S.W.) Council require tenders by 3 p.m. April 28, for tho - 
supply, erection and maintenance of power-house switchgear. Specifi- 
cations, &c., from the city electrical engineer. 


MANCHESTER Tramways Committee requires tenders by 10 a.m. 
Feb. 11 for the supply of (a) tramcar motors and (b) tramcar trucks. 
Specifications, &c., from Mr. J. M. Mc Elroy, General Manager. 


LIVERPOOL Corporation Tramways Committee are prepared to receiv ` 
tenders for the supply of 50 elettric tramcars. Specifications, tende 
forms, &c., from the general manager, Mr. C. W. Mallins, M.I.A.E. 
24, Hatton-garden, Liverpool. Tenders by noon, Feb. 3. 


Th? Comissioners of H.M. Works invite tenders by 11 am. 
Jan. 29 for the supply of clectric wire and cable during 1919. Forms 
of tonder, &c., from the Controller of Supplies, H.M. Office of Works, 
King Charles-etreet, Westminster, S.W. Tenders to the Secretary. 


Betrast Corporation invites tenders for the supply and erection o 
one 50-ton overhead travelling electric crane, one 5-ton overhead hand , 
crane, two 3-ton electric jib cranes, two 24 in.,one 5 in., and one 3 in. 
electrically driven centrifugal pumps and five cast iron water storage 
tanks. Specifications, &c., from Messrs. Preece, Cardew, Snell & Rider, 
8, Queen Anne’s-gate, Westminster, S.W. 1, or Mr. T. W. Bloxam, city 
electrical engineer, Belfast. Tenders must be lodged at thé Town 
Clerk’s Office, City Hall, Belfast, by Monday, Feb. 24. | 


HALIFAX CORPORATION has accepted the tender of the Electrical 
Chloride Storage Company for the supply of a new battery for an electric 
vehicle for £249. í l 


Winpsor CovyciL has placed an order for a Pulsometer pump and ` 
56 n.P. motor and mains, with the Windsor Electrical Installation : 
Company, at £775. 


Appointments Vacant and Filled. 


Wigan Corporation require a general manager of the Corporation 
tramways. Salary £450, rising to £500 by two annual increments of 
£25. Further particulars are given in an advertisement, and forms of 
application may be obtained from the Town Clerk, Mr. Wm. Hy. Tyrer, 
to whom applications must be delivered by Feb. 3. 


Mr. J. Wetherell has been eppointed assistent electrical enginccr at 
Barnsley. 


Mr. William Adams, of Hanley, has boen appointed assistant olectrical 
engincer at Llandudno et a salary of £160. 


Business Items. 


Tho new Mldrass of tho Water Powcr Resources Committee of the 
Board of Trado is Gwydyr Housc, Whitchall, London, S.W. 1. 


Pirolli Limited have sent us their daily tear-off calendar for 1919. 
The daily slips aro surmounted by an attractive multi-coloured design 
showing the flaga of the Allies borne onward by a Pirelli tyre. The 
calendar is a most striking and attractive production. : 


The SWEDISH CHAMBER OF COMMERCE FOR THE UniITED KrxGpom has 
ser t us a copy of its “ Year Book,” containing a repcrt of the transactions 
for the year 1917, the Council's report and accounts, a list of members, 
detailed table of imports from Sweden, Swedish and British trade reports, 
&«, 


Tho Enterprise Mfg. Company, Ltd., Gun-street Electrical Works, . 
Bishopsgate, E. 1, notify that owing to continual advances in the cost 
of labour an material, they have advanced their prices of motors by 15 
per cent., and customers should add this advance to lists DCM. 3 and 
ACM. 4. 


Messrs. Drake & Gorham notify that, owing to the expiration oí tho 
lease of thoir present officos in Manchester, they are removing on the 
27th inst. to 29. Piccadilly, Menchester. The telephone number (City 
3700) and tclegraphic address (Accumulator, Menchester) will remain 
unchanged. 


Consequent upon the termination of his duties ot the Admiralty, Major 
James Caldwell has resumed his position in the firm of James E. Sayers 
& Caldwoll, and, as from the 3rd prox., he will establish himself e+ 
Perliament-m2nsions, Victoria-street, London, S.W.1. In addition to 
general consulting work, Mejor Caldwell will devote particular attention 
to electric wolding. 


Mr. John F. Lockhead, A.M.1.E. E., has been appointed chief estimating 
end contract engineer of the crane and transpert appliance department 
of Brown, Boveri & (Company, Ltd., of Baden (Switzerland). Mr. 
Lochhead, who joined this firm some time ago, received his mechanicel 
training with Blake, Barclay & Company, Grecnock, and electrical 
with Bruce Peebles & Company, Ltd., Edinburgh. 


The EQUIPMENT & ENGINEERING COMPANY, 2 and 3, Norfolk-strect, 


London, W.C. 2, havo recently issued four leaflets on electric are we'ding 
plant. The first is devoted to arc we'ding ropairsend the cutting of zels- 
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and metal bars, &c.; the seeond to metallic electrodes ; the third to a 

-dcscription of the E. & E. magnetic system of are welding, its efficiency, 
&c: and the fourth gives porticulars of are wolding arcessories and 
operators’ sundries. i: 


We have received from Messrs. Remrose & Sons, Itd., Midland-place. 
Derby, a copy of the first issne of the Oldham Chamber of Commerce 
Year Book (1918). ‘ihe book is to be distributed throughout the 
British Dominions, and allied and neutral countries to assist in opening 
‘up business relations. Particulars are given of QOldham’s industrial 
-activities, and also a classified trade index of firms in the district in 
English, French, Spanish and Russian. : 
The same firm send us the first edition of ‘* Liverpool: Its Trade and 
Commerce,’ a similar book compiled by the Liverpool Chamber of 
-Commerce. ‘The trade index is in Italian as well as English, French, 
Spanish and Russian. 


| Bankruptcies and Liquidations. 


Charles Mayfield, electrical enginecr, 19, All Saints-road, Clifton, 
(Bristol, has been adjudicated bankrupt. 

A meeting to recoive an account of the winding up of the Moore Ra- 
-diator Tube Company, Ltd., will be held at 26, Corporation-street, Bir- 
‘mingham, on Feb. 20. 


Companies’ Reports, &c. _ 


ee 


THE UNDERFEED STOKER Co., LTo., has declare ! an interim dividend 
-at rate of 5 per cent., lese tax. 


THE BELL TELEPHONE COMPANY OF C'ANADA has declared a dividend 
«of 2 per cent. on the capital stock for the past quarter. 


The Montreat Lacut, Heat & Power Company has declared a 
quarterly dividend of 2 per cent., being at rate of 8 per cent. per annum. 


The quarterly dividend of 1} per cent. on the preference stock of the 
-ELECTRICAL UTILITIES CORPORATION, LTD., forthe quarter ended Dec. 
131, has been declared. ° 


The directors of the LIVERPOOL OVERHEAD RAILWAY COMPANY re- 
-commend payment oi a final dividend (for the half-year ended Dec. 31 
last) at rate of 5 por cent. per annum (less tax) on the preference s} ares 
and 4 par cent. por annum (less tax) on the ordinary shares, making for 
the year, 5 per cent. on the preference shares and 34 per cent. on tle 
ordinary sbares. i 


The net income of the Yorksaire (WEST Rinsa) ELECTRIC TRAM- 
ways Company, LTD., for 1918, after providing for debenture interest 
and making provision for deferred repairs, was £15,302, and £20,609 
was brought forward. A dividend of 6 per cent. per annum has been 

-declared on the preference shares ; a sum of £11,187 applied to purchase 
of funded preferential dividend certificates and £12,310 to renewals, 
‘depreciation, reserve fund in lieu of accident insurance, and general 
reserve fund, leaving £2,525 to carry forward. z 


At the meeting of the CONSOLIDATED SIGNAL CoMPANY, LTD., on 
Tuesday, Mr. S. P. Wood, who presidec , : tated that the net profits of 
‘the subsidiary companies amounted to £40,857. Provision had been 
made for interer t on debentures, on loans, income tax, depreciation, &c. 
Notwithstanding increased taxation and additional depreciation, the 
„net profit was £2,000 higher than last vear. The subsidiary companies 
were distributing £22,816 in dividends, and tle balance of their profits 
(£11,991) would be carried forward. This company receives £21,038 of 
‘the dividends distributed by the subsidiary companies. The company 
had £29,687 available for distribution. The interim dividend paid on 
‘the preference shares absorbed £4,819 and the final preference dividend 
and the dividend of 2s. per share (or 10 per cent.) on the ordinary shares 
would absorb £15,587, leaving £9,280. 14s. 3d. to carry forward. 

He cntered upon the post-war period with far greater confidence 
“than he entered upon the war psriod, as at that time their companies 
were left but lightly provided with high-grade machinery and stafi 
-capaktle of undertaking munition work, whereas at present the position 
was almost completely changed, and they should e in ba position when 
-the new machinery, where possib!e, had teen adapted to their purposes 
“to undertake not only their ordinary standard signglling work to better 
-advantage, but also to seek for and accept orders for many classes of 
fine engineering work which hitherto had been beyond their-capabilities. 
Given stable industrial and economic conditions, the close interworking 
and unified control of the allied companies must ultimately produce 
„quite satisfactery results. The most outstanding question at the 
moment was undoubtedly the labour problem. ‘The directors, and their 
managing Cirector in particular, were very strongly in sympathy with 
‘the aims of loyal and sound Labour leaders, and they were always 
prepared to go as far as possible to meet any legitimate or reasonable 
claim. The manufacturers of this country largely depended upon 
supplying overseas markets, and, therofore, if they were to continue to 
supp'y those marketz. it would te neither Parliament, the employer, 
nor the worker, but the country whose manufa:tures were the cheapest 
and bəst who would create thy basis upon which their rates of wages 
and profits must be fixe. As to the economic position, they must look 
to the Government to give more active assistance and encouragement 
“to enable manufacturers to establish themselves in outside markets on 
‘terms and conditions which would not unduly handicap them in com. 
poting in overseas local markets. j 
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' New Companies. 


W. E. BEARDSALL & COMPANY, LTD. (152,506.}—Private company. 
Reg. Jan. 3, capitaf £4,000 in £1 shares (2,000 prefurence) , electrica 
anl mechanical engineers and contractors, manufacturers of raitway, 
tramway, electrical and other apparatus, &c. Permanent Cirectors : 
W. E. Beardsall and W. E. G. Dean, Stretford. 


BIRR ELECTRIC LIGHT & POWER COMPANY, LTD. (4,643.}— Reg- 
in Dublin Jan. 10, capital £8,000 in £1 shares. Object as title. First 
directors :—T. R. Garvey, D. P. Proctor, E. C. Dooley, J. Dooly and 
F. W. Meam. Reg. office: 7, Ross-row, Birr. 4g 


BROOKER MFG. COMPANY, LTD. (152,631.)}—Private company, res’ 
Jan. 15, capital £40,000 in £1 shares (25,000 10 per cent. cum. pref.) 
Iron-founders, mechanical and electrical engineers, tool makere, meta! 
workers, &c. F. Fortescue is managing director. Reg. office: 10l, 
Finsbury-pavement, E.C. 

ELECTRIC VEHICLES, LTD. (10,197.)}—Private company, reg. in 
Edinburgh Jan. 6, capital £5,000 in £1 shares, agents for the purchase, 
sale and hire of electric vehicles, &c. Reg. office: 144, St. Vincent- 
street, Glasgow. 


‘‘ ELECTRICAL REVIEW,’ LTD. (152,635.}-Private company, reg. 
Jan. 15, ce pital £45.000 in £1 shares (5,500 non-cumulative 10 cent. 
preferen: e), to take over the business formerly carried on by H. Alabaster, 
T. E..Gatehouse and H. R. Kempe as H. Alabaster, Gatehouse & Kempe, 
and to carry on the business of publishers of the ‘' Electrical Review ” 
and other works connected with the electrical technical industry, &c. 


" H. Alabaster is chairman and manaaing director, and T. E. Gatehouse 


is editorial and technical director. Both are permanent. Qualification 


£1,000 shares. Reg. office: 4, Ludgate-hill, E.C. 


ELECTRICARS, LTD. (152,477.)—Private company. Reg. Jan, 2° 
capital £115,000 in 100,000 7 per cent. cumulative preference partici- 
pating shares of £1 each and 300,000 ordinary shares of le. each, manu- 
facturers of and merchants in carriages, omnibuses, trucks, tractors, 
tramcars, motors, vehicles, &c., and especially those using storage 
batteries for motive power. Reg. office: 2-3, Duke-street, St. James's, 
S.W. 1. 


ENGINEERING PUBLICATIONS, LTD. (152,498.}—Private company. 
Reg. Jan. 3, capital £1,000 in £1 shares, to enter into an agreement (tte 
parties to which are not named) and to carry on the business of publishers 
and proprietors of newspapers, journals, magazines, books, &c. First 
directors: H. Randall and J. E. Passmore. Reg. office: 93-4, Chan- 
cery-lane. W.C. 

G. L. MPG. COMPANY, LTD. (152,541.)}—Private company. 
Jan. 8, capital £10,000 in £1 shares. Mechanical, electrical, civil, 
consulting and genera] engineers, tool makers, &c. First directors :— 
F. Pollard and J. G. Lambert, of Leicester. 


HARRIS ELECTRO METALS COMPANY, LTD. (152,542.)}—Private 
ocmpany. Reg. Jan. 8, capital £5,000 in (4,750 preference shares of £1 
each and 5,000 ordinary shares of ls. each, to acquire from T. R. Harris 
the business of e rtain inventions and to carry on the business of electro- 
depositors of metals, metal extractors and refiners, mechanical and 
electrical engineers, &c. First directors are W. B. Woodhouse, H. 
Flison, T. R. Harris, and J. Harris. Solicitor: W. H. Clough, Town 
Hall, Cleckheaton. 

INVENTIONS AND RESEARCH, LTD. (152,479.)—Private company. 
Reg. Jan. 2. capital £20,000 in £1 shares, owners of patents, schools, 
laboratories and workshops for experimental ant research work, &c. 
First directors: J. R. Remer, R. A. Corbet, W. A. G. Sandford Thomp- 
son and S. Fitzgerald. Reg. office: 4 6, Milner-street, Cadogan- 
square, W. 

MANUFACTURING ENGINEERS, LTD. 
reg. Jan. 13, capital £2,000 in £1 shares. Consulting, civil, electrical. 
acroplane, motor and general engineers, &c. Permanent directors :— 
E. P. Barfield and S. Wallace Wilkins. Reg. office: 283, Gray's Inn- 
road, W.C. 

TAYLORS & PETTERS, LTD (152,551.)—Private company. Reg: 
Jan. 8, capital £25,000 in £1 shares (12,500 8 per cent. cumulative 
preference), to take over business of merchants and manufacturers of 
mica, micanite, celluloid, asbestos, and vulcanised fikre shares for 
electric and gas fittings, &c., carried on as ‘‘ Taylor & Comgany.”’ First 
directors: S. Blofield, Miss J. Taylor, H. N. Lindley and J. M. Petters. 


ThirtySeven Years Ago. 
[From THE ELeEcraician, January 14, 1882 ] 


A Conuxprem.—Why will the catalogue of the forthooming Electrical 
Because it will be commenced and 


(152,605.)}—Private company, 


finished under one Page. l 

ELECTRIC LIGHT ON RIVER STEAMERS.—The steamers on theMissis- 
sippi. wbich are best known from their liability to boiler explosions 
are said to bə fitted with electric lights to some considerable extent. 

THE ELECTRIC Licut aT Cape TowN.—The use of the electric light 
has, we bəlieve, boen temporarily suspended at the Cape Town Railway 
Station, owing to a dispute on the question of cost, but the publio 18 
in favour of the continuance of the contract. 

OVERHEAD WIRES AT SHEFFIELD.—The passage of a fire escape to 
the scene of a fire having been somewhat delayed a short time since at 
Sheffield, owing to its having to be lowered several times to pass under 
the various overhead wires. the Town Concil have decided that the 
higut of such wires from the ground must be considerably raised. 


THE ELECTRICIAN: | 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1861. 


No. 2,124. [von xxxn. J 
CONTENTS. 

NOTES 5555 cee ede ieee evens aceev E T REE eens 139 
Arrangementé for the Week ............:..::ceecessseeeteeeere sm eneretneens 141 

Electricity in the Docks and Warehouses of the Port of London 
Authority. Illustrated ............ccecce cesses eee eees A EAT 142 
Planning a Works Research Organisation ...............+6 TT 144 
Field: Regulation sssiisiresiessssceriiss car o rinaire cidin Cerar napaa 145 
A Hot-Wire. Vacuum Meter. By Dr. W. Tschudy. Illustrated ... 146 
Telephone Repeaters. By J. E. Statters and W. U. Lonnon......... 147 
Argentine Hydro-Electric Works ............000 cesesiereerenrerseereesereee 147 

The Navigational Magnetic Compass Considered as an Instrument 
_ of Precision. By M. B. Field, O.B.E. Illustrated ......... ware 148 
The Electrical Stimulation of Food Production. Illustrated ...... 151 
JUVENILE UNEMPLOYMENT 2 c.cccscccescsssssossteesecseesenessonessveeescseesons 152 

Why the Progress Department Should Control Transport. By 
Wd HISCOX: oaeeo Avene aN tates deecease teens “eened ange tes wes 153 
Electric Welding. By Thomas T. Heaton. Illustrated............++ 154 
The Future of the Electrical Industries ..............-esececeecesesseeeees 156 
Modern Practice in Office Lighting .............cscecseseeeresees y'=- 158 
The Board of Trade and Internal Transport ... ........+6 eee 158 
‘Municipalities and Electricity Supply..............:s:sssesseerneresseeeeees 159 
Hydro Electric Power in Ontario.........ess.ssoesesesooseeovmesseseseseseecos 159 
Fine Measurement in Engineering Workshops ..sssssersesseeesssrsese . 160 
A Week of Big Strikes...............cscceeceeetesssesnnesereeeeeee peeteneenteeens 160 
Volunteer Notices ..... 0... csecccee coeceeteteescnsseencseenses cuss ueeesenadssatss 160 
Ferranti Staff Dinner .....,.....0.006. ebeivsdarsteadees E uieetely Se 160 
A London Metal Exchange ............c..cccseecee sesesoesereresoeessssee seses 160 
LEGAL INTELLIGENOB...........cscscceneeceseossenees on E E E 161 
Commercial Topics ............sm eossesssreesseotoversssecoreepresesosesteesesseo 161 
Eleetricity Supply EA E Aae iraniians 161 
Educational | ss. icavnscsccsncus sie caxtae cies tnae used DEREN KEU NNa adaa 163 
Tenders Invited and Accepted .........ceesssessseeeee E EE N 164 
Companies’ Re Reporte, Kc. .o.scececsscsescccescossescncnsn ES iarna e esans 164 


Notes. 


The Board of Trade and Transport Facilities. 


In his evidence before the Select Committee on Transport 
Sir Witt1am Marwoop, joint permanent secretary to the 
Board of Trade, made it very evident that the existing state 
of affairs is not all that is desirable. For example, in 1896, 
the Light Railways Act set up a Light Railway Commission 
through whieh Provisional Orders might be obtained, subject 
to confirmation by the Board of Trade, and thus it was thought 
that a cheaper method of procedure had been obtained than 
by direct application to Parliament. This, however, was not 
necessarily the case. If a scheme is strongly contested the 
procedure may be as costly as if an inquiry had been held 
before Parliament. This is certainly far from being satis- 
factory. Another curious point is that although many 
tramway Orders and Acts contain a provision empowering 
the undertakings to carry goods, some tramway authorities 
can carry such ggods on practically the whole of their 
system, whereas others may only carry them on portions of 
the system. For example, the Bradford Corporation may 
carry goods, other than parcels, on about half their lines; on 
the other half they may not dq so, and consequently to all 
intents and purposes the carriage of goods is effectually pre- 
vented, because such carriage as a rule would not be desired 
merely on the restricted portions. It may be remembered 
that the Sheffield Corporation applied recently to Parliament 
to conéolidate their special Acts and in the Consolidation 
Act they included power to carry goods. This, however, was 
an extension, and not a consolidation, of existing powers, 
and though they succeeded before a Committee of the House 
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1of Commons the Corporation failed to convince the House of 
Lords Committee. All this goes to show that it will be 
much more satisfactory to have a Mefinite Ministry of Transport 
or some body by which the whole subject may be put on a 
proper footing. 
a 


Snowstorms and the Telegraph Service. 


THE recent heavy snowstorms in the North of England 
have produced the customary effect of widespread disloca- 
tion in the telegraph and telephone services. As is well 
known, this occurs from time to time. It is only necessary 
for snow to fall at a time when the temperature is just above 
freezing point to cause overloading of the wires and conse- 
quent collapse. The cost to the community is twofold. 
Firstly, there is the cost of replacing the broken wires and 
broken poles, which is certainly considerable ; and, secondly, 
the loss which falls on the business community of the country 


‘as:a whole, and which is much more difficult to estimate. 


Certainly it must be a large figure. Years ago the National 
Telephone Company abolished much of the overhead system 
of wires in London, so that the telephone system might be 
rendered more secure. We suggest that the Post Office 
might very well extend this policy, and lay underground 
cables as far as possible, gradually converting the overhead 
wires in the more important provincial areas to underground 
lines, so that these periodical disturbances might be avoided 
ss 
The Industrial Reconstruction Council. 


THE annual report of the Industrial Reconstruction Council 
for 1918 reveals very satisfactory progress. The Council 
was only founded in 1917, so that this progress has been made 
in a relatively short time—an indication of the undoubted 
demand for its efforts as well as the energy of its 4dherents. 
In the last report, issued six months ago, it was already stated 
that there were hardly any trades which had not -accepted 
the underlying principles of the Whitley Report. A list of 
about 80 trades and industries, of the most varied nature, 
which have adopted some form of joint body for dealing with 
problems relating to the respective trades or industries is 
now presented. The bodies existing or in course of formation 
are divided into four categories: (a) Industrial Councils 
established under the wgis of the Ministry of Labour in well- 
organised trades; (b) Interim Reconstruction Committees 
formed with the help of the Ministry of Reconstruction in 
less completely organised trades, and which, in course of 
time, will eventually trensform themselves into Industrial 
Councils ; (c) Trade Boards, set up by the Ministry of Labour 
in trades where the organisation on the workers’ side is poor 
and the wages low; and (d) Provisional Committees which 
have been formed to draft constitutions for Joint Industrial 
Councils. A comprehensive series of public meetings, lec- 
tures and conferences has been arranged for the present year, 
and a propaganda campaign, in ca-operation with various 
commercial and industrial bodies is being carried on. During 
the present critical yedr there should be great scope for the 
Council's activities, and we hope that all who are interested 
in these important problems will give the Council their support. 
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The University of London. 


A MEETING of the past and present students of the Imperial 
College of Science and Technology was held last Wednesday 
to consider the desirability of giving the Imperial College 
university rank, so as to create a university of science and 
technology as distinet from the University of London. There 
is Very possibly some truth in the suggestion that students 
might be attracted to London if there were a definite uni- 
versity for technology, but apart from this idea we see no 
advantage in the suggested scheme. It seems to be partly 
This course, 
however, is inevitable where several colleges gre federated 
into a universitv. Moreover, the Imperial College (including 
the City and Guilds Engineering College) is not the only 
institution in London where technical courses mav be taken. 
Apart from that, one section of the Imperial College is devoted 
to pure science, and not merely technology. It appears. 
therefore, that more harm than good might be done by 
splitting up part of the University so as to create a university 
of technology. Such a splitting up could not take account 
of other colleges, and unless this were done the arrangement 
would be one-sided and prejudicial. 


due to a dislike of external exeiminations. 


We suggest that it 
would be better to emphasise the importance of the techno- 
logic: | side and to co-ordinate further the other colleges, 
rather than have a separate university. 

ee gine 
Office Lighting. 

Ix his Paper read before the Wluminating Engineering 
Society on January 2Ist. Mr. A. Wise gave some sound 
practical advice on office lighting. This, we imagine, is a 
subject on which some differences of opinion mav legiti- 
mately exist, especially in regard to such special problems as 
the lighting of drawing offices. Nevertheless, there are 
certain principles, such as the provision of a specified illu- 
mination of the order of 4 to 6 ft.-candles, the avoidance 
of glare from unshaded lights, and the proper location of 
lights to desks, typewriters, &c., which were emphasised in 
Mr. Wise’s Paper, and which deserve to be more generally 
followed. The Mluminating Engineering Society, which has 
framed recommendations on various other subjects, might well 
prepare some similar general rules on office lighting. A 
point that- strikes us in this connection is the extent to which 
lighting engineers are necessarily subject to the method of 
‘decoration and other extraneous details. It is practically 
impossible to light an oftice satisfactorily when the surround- 
ings are very dark in tint, or, worse still, dark surfaces with 
a high polish. Similarly, with regard to writing materials 
and paper. Much was said in the discussion on the difficulty 
in reading pencil or copying ink writing on flimsy paper, 
however well it is illuminated. Recommendations on office 
lighting should therefore embrace these supplementary 
matters as well as the strict technicalities of lighting. 

ciao! 


A Bulletin of Societies’ Meetings. 


A MUCH needed and enterprising step has been taken by 
the Conjoint Board of Scientific Societies in the issue of a 
compact monthly Bulletin, giving particulars, according to 
date, of forthcoming meetings of all the chief scientific and 
technical societies. The number of events of this description 
had increased very considerably previous to the war, and, 
judging from the list before us, the war has had little effect 
in diminishing their activities. It is therefore of great assis- 
tance to have all these gatherings duly noted in this little 
Bulletin. Every effort has evidently been made to render 
the list complete ; but, for the benefit of any societies which 
are unaware of this step, we may mention that announce- 
ments of coming meetings should be sent to Prof. R. A. 
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Ofhee, St. Martin’s-street, London, 
W.C. 2), who has editonal charge of the Bulletin. We may 
remark incidentally that the very large number of gatherings 
assembled in this Bulletin. taking place as they do in various 
parts of Londen, furnishes a strong confirmatory argument in 
favour of a jomt building for gocieties, which we recently 
advocated in these columns, 


rn I Oe ee eee eee 


Faraday Society — An interesting discussion was held by 
the Faraday Society last week on the “ Theory of Tonisation.” 
A number of Papers were read. and among these was one on 
the “ Resistance of an Electrolvtie Cell,” which we hope to give 
in Our next issue. 

Industrial Reconstruction Council.—The third lecture of 
the Series arranged by the Industrial Reconstruction Council 
will be held in the Saddlers” Hall. Cheapside, B.C. 2., on 
Wednesday, February 5. The Chair will be taken at 4.30 
by the Right Rev. the Lord Bishop of London, and 2 Lecture 
entitled “ The Industrial Awakening ° will be delivered by 
Mr. Ernest J. P. Benn, Chairman of the Council. Applications 
for tickets should be made to the Secretary, I.R.C., 2 & 4, 
Tudor-street, B.C. 4. 


Industrial Electric Motor Control.—Mr.H. M. W. Royce, 
of the British Westinghouse Company, recently gave a lecture 
on “ Tntlustrial Eleetrie Motor Control” before the Nottingham 
Society of Engineers. Mr. Rovce remarked that the installa- 
tion of suitable control gear rarely received the attention it 
deserved. Although great attention was given to the quality 
of the motors, switchgear, as often as not, was left out of 
account, with the result that eventually trouble developed. 
The amount of money so lost was far in excess of the initial 
extra capital cost involved in installing the proper type of 
control gear. Lack of knowledge of conditions of service 
accounted for a good deal in this respect. 


The Metric System in the United States.— At the second 
annual meeting of the American Metric Association, held in 
Baltimore on December 27th, and in Washington on December 
23th, views in support of the adoption of metric Measures Were 
expressed by Mr. D. A. Molitor, Dr. ©. O. Mailloux and 
others. Mr. Molitor gave some instances of the advantages of 
the system in the tanning industry, and Dr. Mailloux recalled 
the favourite views expressed to him by the late Sir John 
Wolfe Barry. Resolutions in favour of the formation of local 
sections of the Association, and fuller co-operation with 
American industries and colleges were adopted. 


The “Industrial League Journal.’’—The second number 
of the “Industrial League Journal” contains a series of 
contributions by well-known public men on the subject of 
“ Industrial Unrest and its Remedies.” The Rt. Hon. J. R. 
Clynes, M.P., writes on the objeots of the League. A full 
account is given of meetings held in various centres, and 
we may draw attention especially to a Paper recently read 
by Mr. J. P. Thomas, on “ Profit Sharing Schemes,” which 
is of special interest at the present time. Some pregpant 
remarks on the dangers of Bolshevism and the need for m- 
dustrial co-operation, by the Rt. Hon. G. H. Roberts, Mr. 
G.J. Wardle and others, at a works meeting of a large Belgian 
munitions factory deserve notice. 


“The Central.’’—“ The Central” (tht Journal of the old 
students of the City and Guilds Engineering College) for 
September contains as a frontispiece a photograph of the 
late Prof. Olaus Henrici, appreciatory notices of whom are 
contributed by various past students and members of the 
staff. By his death the College loses another of its original 
professors. Prof. Henrici, besides being a brilliant mathe- 
matician, was a wonderfully successful lecturer. and his kindly - 
and enthusiastic personality impressed all students at the 
College. The journal also contains articles on ‘ The Enginee! 
—Worker and Organiser,” * The Sulphuric Acid Industry, 
“ The Accountancy of Chemical Research ” and ‘‘ The Bx- 
trusion of Brass,” and the usual notes on the doings of old 
students, many of whom have won distinction in the waT. 
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- Institution of Electrical Engineers.—At the meeting on ` 


Thursday, Jan. 23, the president (Mr. C. H. Wordingham) 


made the following announcements :— 

[ntormeal Wolii Committee.— the Council has dewi to set up 
an Informal Meetings Committee, which will obtain Papers and organise 
informal meetings to discuss them. The Council has nominated as 
members of the Committee (subject to their willingness to act) Messrs. 
A. F. Harmer, W. E. Bredsh sw, F. Pooley, W. E. Warrilow, D. Gifford, 
S. M. Hills and R. Rankin, Mr. Crawter (chairman of the Papers Com- 
mittee) and the president, ex officio: and it was also proposed to give the 
Committee power to add three more members. 

Wireless Committee — The Council has also approyed the formation 
of a Sectional Committee to deal with wireless matters, and has nomi- 
nated the following gentlemen to serve on the Committee, subject. to 
their consent: Mr. E. A. Barker, Dr. W. Eccles, Prof. Andrew Grey 

Mr. W. Judd. Prof. E. W. Merchant, Dr. J. Erskine Murray, Capt. H. R 
Sankey, Mr. J. Sayers, Mr. A. A. Campbell Swinton and Mr. J. E. Taylor 
There will also be a representative of the Admiralty and one or two 
others on the Committee. 


Prizes Offered by the Académie des Sciences.---A verv 
complete series of prizes has been proposed by the Paris 
Académie des Sciences for the year 1920, a number of which 
are without restriction as regards nationality. The subjects 
covered include mathematics, mechanics, astronomy, geo- 
graphy, physics, chemistry, mineralogy, and geology, botany, 
anatomy and zoology, and physiology, medicine, statisties, &c. 
Of special interest are the awards in the Physics section. These 
include: La Caze prize (10,000 frs.) for the best work on 
physics ; the Hebert prize (1,000 frs.) to the author ef the 
best treatise or most useful discovery for the popularisation 
and practical employment of electricity; the Hughes prize 
(2,500 frs.) for the author of an original discovery in physical 
science, especially electricity and magnetism or their applica- 
tions ; the Clément Félix foundation (2,500 frs.) for a French- 
man devoting himself to the study of electricity and having 
furnished proofs of ability, to facilitate the continuation of his 
researches. There are also several awards of medals, including 
the Arago medal for any scientific discovery of outstanding 
merit. 
to foreigners. 


The complete list of prizes is given in ‘ Nature.” 


Obituary. ` 

We regret to record the death on 23rd instant of Mr. WM. HIBBERDINE, 
for many years traffic accountant to the Kasternand Associated Telegraph 
Companies. The end came quite suddenly in his office at Electra House, 
so that he died at the post of duty. Educated at University College 
School, London, Mr. Hibberdine entered the calle service, which was 
to be his life work, in 1871, and on the decease of the late Mr. Lewis 
Wells became traffic accountant to the Eastern and Associated Telegraph 
Companies in 1892, his great ability and success amply justifving the 
appointment. He assisted the representatives of the Companies at the 
International Telegraph Conference of London in 1879, and was a 
delegate of the Companies at the similar Conferences of Berlin (1885), 
Paris (1890), Buda-Pesth (1896), London (1903) and Lisbon (1908). 
During 1910 he made an extended visit to the Cable Stations in the 
Mediterranean, the East and Far East. The Orders of Knight of 
Danebrog and Commander of the Military Order of Our Lady of the 
Concepcion of Villa Vicosa were conferred upon Mr. Hibberdine by their 
Majesties the Kings of Denmark and Portugal respectively, and quite 
recently the Order of the British Empire was bestowed upon him. He 
was recognised as an authority by the various Government and other 
Yelegraph Administrations of the world, was known to Cable people in 
both hemispheres, and his loss will be deplored by a very large circle of 
friends. He took a keen interest in Masonry, and was a Past Master of 
the Telegraph Cable Lodge, in the foundation of which he took a principal 
part. His funeral, which took place at Tottenham Cemetery on 
Tuesday, was attended by a large number of friends, colleagues and 
others. In addition to members of the family the following were present : 
Sir John Denison- Pender, the Hon. A. G. Brodrick, Mr. J. C. Denison- 
Pender, M.P., Capt. Grant, R.N., and Mr. A. R. Hardie (representing 
the Esstern Telegraph Co.), Mr. F. E. Hesse, Mr. G. C. Jack and Mr 
Arthur Hesse (Eastern Extension Telegraph ('o.), Mr. E. S. Hodson and 
W. Dover (Western Telegraph Co.), Mr. J. I. de Wardt (Post Oftice), 
Col. Wright (Censors Dept ), Mr. R. C. Barker (Government Indo- 
European Telegraph Dept.), Mr. W. Stratford Andrews and Mr. W. J. 
Finnis (Indo. Kuropean Telegraph Co.), Mr. C. Clarke (Telegraph Con- 
struction & Maintenance Co.), Capt. G. Pattison, Mr. F. J. Adye (Pacific 
Cable Board), Capt. Westergaard (Gt. Northern Telegraph Co.), Mr. T. A. 
Bullock ang Mr. John Cambrook (West African Telegraph Co.), Mr. F. 
Cole (Telegraph Cable Lodge), Mr. F. G. Tibbs (Western Union Telegraph 
Co.), Mr. H. F. Russell ee Cable Co.), Mr. O. Rochs (Marconi 
Wireless Telegraph Co.), Mr. J. Rippon (Halifax & Bermuda Cable (o.), 
Mr. C. W. Adye, Mr. J. G. Youngson,: Mr. Burrell, Mr. F. T. Preddle 
and Mr. Morgan (Direct Spanish Telegraph Co.), Mr. G. R. Neilson 
(Europe & Azores Telegraph Co.), Mr. S. Collett, Mr. F. Ryan, &c. 
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Of the above, only the La Caze prize is apparently open - 
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We also regret to record the death on Jan. 23 of Mr. FREDERICK Warp: 
manager in England of the Commercial Cable Company. Mr. Ward was 
born oÑ March 11, 1850, and gntered the submarine cable service at an 
early age. He was stationed in Sicily in 1869 and went to Aden in IS70, 
He became instructor in telegraphy to the Japanese Government in 1872, 
an appointment which he held until t880, and he received the Order of 
Rising Sun for his services. He acted as superintendent to the French 
Atlantic Cable Company at Svdnev, Cape Breton, from 188] to ISS4. 
He joined the Commercial Cable Company at its inception. For some 
time he acted as secretary in Paris to Count Dillon ; but he was appointed 
superintendent of the Commercial Company for the Weston-super- Mare 
and west of England stations in 1885. On Jan. 1, 1896, he became 
manager of the company in“England, a position he held until his death. 
Mr. Ward was also a director of Halifax & Bermudas and Direct West 
India Cable Companies. 

The death of Dr. W. MarsnaLni WATTS, in his 75th year, is announced. 
The deceased wa. well-known for his contributions to the literature of 
spectroscopy. i 


Personal. 


Among new appointments to complete the Ministry are Mr. J. Fiézalan 
Hope, M.P., to be Financial Secretary to the Ministry of Munitions, and 
Major the Hon. Waldorf Astor, M.P., to be Parliamentary Secretary to 
the Local Government Board. 


The Admiralty announce that Mr. W. McClelland, O.BLE., M.L. E.E., 
electrical engineer and assistant to the Director af Dockvards, has been 
appointed Director of Electrical Enginecring, in succession to Mr. C. H. 
Wordingham, C.B. E., M.T. E. E.. with effect as from Jan. 1, 1919. 

Mr. Richard J. Howley, M.Inst.C.E., has resigned his position as joint 
manager of the British Electric Traction Company in order to take up 
private practice. Mr. Howley will contiue to act as chairman of the 
Potteries Electrie Traction Company and of the Birmingham & Midland 
Motor Omnibus Company, and in an advisory capacity to the British 
Electrical Federation. 

Mr. E. J. P. BENN has resigned the position of Chief Industrial Organi- 
sation Commissioner of the Ministry of Reconstruction. Mr. Benn 
joined the Ministry when it was founded in August, 1917, and has devoted: 
his energies to the establishment of Joint Industrial Councils on tho lines 
of the Whitley Report. He returns to his work as managing director 
of Messrs. Benn Brothers, Ltd., but as chairman of the Industrial Re- 
construction Council he will be able to continue his endeavours to promote 
better relations between employers and workmen. 


Arrangements for the Week. 


SATURDAY, Feb. list. 
LONDON ASSOCIATION OF FOREMEN oe 

6.35 p.m. At Cannon-street Hotel, London, E.C. Paper on 
“ Employers and Employed,” by Mr. A. B. Graham. 

MONDAY, Feb. 3rd. 
SOCIETY OF ENGINEERS. 

5.30 p.m. At the Geological Society, Burlington House. Piccadilly, 
London, W. Presidential Address by Mr. W. Noble Twelve- 
trecs, including a review of the Development of British Concrete 
Shipbuilding. 

TUESDAY, Fev. 4th. 
Roya INSTITUTION. 

3p.m. At 21, Albemarle-strect, London, W. 1. Lectureon “ Study 
of Electric Arca and their “Applications,” by Prof. J. T. Mac- 
Gregor-Mor.is, M.LE.E. (Lecture I.) 

JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Newcastle- on- Tyne. Paper on 
“ The Construction of Large Transformers.” 

. RÖNTGEN SOCIETY. f 

8.15 pm. At the Royal Society of Arts, John-street, Adelphi, 
London. W.C. Paper on “ Protection in Diagnostic Work,” 
by Dr. F. Hemaman-Johnson. Lt. W. Makower will describe 
and exhibit a Langmuir Exhaust Pump. 


WEDNESDAY, Feb. 5th. 
\ INsTITUTION OF AUTOMOBILE ENGINEERS. 
8p.m. Atthe Royal Society of Arts, John-street, Adelphi, London, 
W.C. 2. Paper on “ Patents,” by Mr. D. Leechman. 


LIVERPOOL ENGINEERING SOCIETY. 

Sp.m. At the Royal Institution, Colquitt-street, Liverpool. 
Paper on “Electric and Oxy-Acetylene Welding and their 
Defects,” by Mr. E. A. Atkins, Joint Meeting with the Society 
of Chemical Industry. 


INSTITUTION OF ELECTRICAL ENGINEERS, S. MIDLAND CENTRE. ©) 
7 p.m. At the Univeristy, Edmund-strect, Birmingham. Paper on 
“ Planning a Works Research Organisation,” by Mr. A. P. M. 
Fleming, O.B.E. 
FRIDAY, Feb. 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS’ MEETING, 
7 p.m. At the City and Guilds Technical College, Leonard-street, 
London, E.C. Lecture with experimental] demonstrations on 
“ Oscillatory Electric Discharges,” and an exhibition of Ancient 
and Modern JIluminants, by Mr. R. P. Howgrave-Graham. 
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Electricity in the Docks and Warehouses of the 
Port of London Authority. 


The use of electricity in the docks and warehouses which are now 
controlled by the Port of London Authority dates back to 1880, 
when the Royal Albert Dock was opened for the reception of ship- 
ping. The current generated at the four separate stations was used, 
however, for lighting purposes only, and it waé not until 1893 that 
electrical power was first employed in{connection with the storage 


Efficiency per Cent. 


tinuous current at about 480 volte with the boosters unexcited, 
thereby presenting a maximum overall efficiency of conversion under 
the ordinary working conditions of the station. The high-tension 
switchgear is mounted in cubicles; the two-pole oil switches 
are designed for 300 amperes, at 6,000 volts alternating current and 
have full overload and reverse current protection. The usual isolat- 
ing switches are installed on each circuit. 

The feeder and rotary operating panels are 


90 «. below the cubicle gallery, and, in addition to 

the usual instruments, carry the operating 

80 16 i 339 handles for mechanically controlling the bigh- 

Ro ian ! m” E tension oil switches. The panels are also 

70 r E ZA *——CLombined Ef biciency (Pang & Mole o RA “iti 3% equipped with adjustable reverse-current re- 

Pee 22s | aL Para PS (a a Go | Saa , lays, integrating wattmeters and maximum 

ss a? E ee AR a E E P05 i ae a demand indicators. The voltmeters and en- 

50 ©) ne s$ © meters on the switchboards are mounted on 
S t swinging brackets. 

40 3 e RE A In addition to the feeder panels, there are 

$ © > three low-tension starting panels situated near 

30 3% 25> the uransformers for controlling the rotaries. 

Bs The method of starting up and synchronising 

a 8 a 4 10 has proved itself to be both steady and efficient. 
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Fic. 1.—CuRVES OF PERFORMANCE.. 


and handling of goods and merchandise. In that year an experi- 
mental plant, consisting of a 15 kw. dynamo, by Messrs. Crompton & 
Co. Ltd.), belt driven by a semi partable Marshall engine, was 
installed at the Wood Wharf, West India Dock, and the current 
generated was supplied to an overhead travelling crane of 6 tons ‘ 
capacity, which until then had been operated by hand. The results 
proved so satisfactory that the use of electricity as a motive power 
was gradually extended, and in 1 the current consumed for power 
and lighting within the docks and warehouses amounted to 
2,123,000 kw.-hours. : a 
Since the advent of the Port Authority in 1909 the application 

of electricity has been, and is continuing to be, extended in 
all directions not only for new installations, but to much of 
the steam driven plant, which has been converted to ełec- 
trical driving. Further, electricity has largely superseded 
gas for both illuminating and .power purposes. In 1914 
the consumption had increased to 7,751,500 kw.-hours, 

and during the past three years has risen still further, 
as follows :— 


POLO ooreet 8,989,900 kw.-hours 
DOIG ca et 9,739,000 yi 
TOL rr eair 10,049,000 5 


The plant and machinery now driven by electrical energy 
include impounding pumps, dry dock pumpe, refrigerating 
machinery, workshop machinery, fixed, portable and run- 
about qranes, lifts, conveyers, hoists, motor ambulances, 
motor trucks, floating and fixed grain elevating machinery, 
&c., the more important of the installations being 
described hereunder. 


ROTARY CONVERTERS AT THE ELECTRICITY STATION, 
Roya VICTORIA Dock. á 


The installation consiste of three complete 1,000 kw. 

sets, each being designed for two-phase working at 50 
periods, to give direct current at 460-540 volts, and to 
run at 500 revs. per min. They are operated on the 
British Westinghouse self-synchronising method of starting, which 
keeps the current within 30 per cent. of full-load value, and thus 
avoids the troubles which arise from heavy surges of current upon 
the supply mains. The method has the further advantage of opera- 
tion by means of simpty arranged switchgear. 

At the above station there are two single-phase oil immersed 
self-cooling British Westinghouse transformers for each converter. 
The tappings are so arranged that adjustments of the transformation 
ratio can be made in the event of any permanent change in tho 
alternating-current voltage supply. The transformers, however, 
are normally connected so that the rotary converters will give con- 


HERMITAGE IMPOUNDING STATION, LONDON 
Docks. 


In order toimpound or raise the level.of;the 
water in the Eastern, Western and Tobacco 
Docks to a height of 17 ft. above Ordnance 
Datum, also to cover losses due to the leakage 
and the locking of vessels in and out from the river, a pumping station 
was put down atthe Hermitage Entrance. From exhaustive tests to 
ascertain the quantity of water required to maintain the level in the 
docks, it was found that a mean quantity of about 14,000 cubic ft. 
per minute was required to be pumped every tide on the basis of the 
lowest neap tide. An annual load factor of 334 per cent. was 
required and the duration of pumping on various tide amplitudes 
was arranged to give this value. To reduce the power required for 
impounding to a minimum, pumping is only carried on for a given 
period round about high water, as during this time the mean dif- 
ference in level between the water in the dock and the river is 


p- 
C 
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Fic. 2.—TxHe HERMITAGE IMPOUNDING STATION. 


smallest. Fig. 1 shows pump efficiencies obtained, and the con- 
ditions which have to be met in operation. © >> > a, 

On account of the seasonable variation in tide rises, the require- 
ment of maintaining a load factor of 334 per cent., and the need for 
pumping a specified quantity of water into the dock, the period of 
pumping round about high water varies considerably. ‘These times 
are scheduled and the pumping station is operated on this time- 
table. Two large and two small units haye been provided in order 
to give more flexibility to the power input, so that the maximum 
demand may not be exceeded. | 

The station, which is illustrated in Fig. 2, contains two 48-in. 


. 
ta 


s 


` the greatest load factor. 
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twin impeller and two 36-in. single impeller, low lift, Bon-Accord 
‘ centrifugal pumps, built by Messrs. Drysdale & Co., Ltd., of Glasgow. 

]The bearings, impellers, shaft fittings, &c., are interchangeable 
on all four sets. Oil-ring lubricated bearings of the split type are 
provided at each end of the pump, while the casing is of the hori- 


Fic. 3.— VIEW OF PLANT IN THE IMPOUNDING STATION AT THE ROYAL ALBERT DOCK. 


zontally divided type, allowing easy inspection, or permitting im- 
peller and shaft to be withdrawn without disturbing the suction or 


delivery pipes. 


JThe internal parts of the pumps are fitted at points of running 
clearance with renewable wearing parts of bronze, while the shaft is 


sheathed throughout its length with special gun-metal sleeves. 
The design of the impellers gives complete 
hydraulic balance, but in order to maintain 
centrality relative to volute entrances, multiple 
collar adjustable bearings are fitted. 

Each set is direct coupled to a compound 
wound, open type, 480 volt direct-current motor 
made by the Electric Construction Co., Ltd. 
The speed of the motors is variable by shunt 
control, so that the individual requirements of 
power input for each particular rise of tide may 
be adjusted to give for the duration of the run 


The control gear is of the ‘‘ Igranic’’ enclosed 
ironclad pattern, and comprises main switch 
circuit breaker, multiple lever starter, shunt 
regulator and ammeter. The shunt regulator is 
interlocked with the starter to prevent starting 
up on a weak field. so 

The main pumps are primed by exhausting 
the contained air from the suction pipes and 
pump casings, the sluice valves on the discharge 
pipe during this procedure being closed. The 
air pumps are of the Drysdale Edwards pattern, 
driven by shunt wound direct-current motors 
operating through gearing. When operating 
together the time taken to prime each twin 
parallel unit with tide at low water is 10 minutes. 

The main pumps are situated above a common 
suction sump, the inlet side of which is provided 
with a screen which keeps backall floating debris, 
while its position allows of easy cleaning and 
overhauling. Each pump has an independent discharge pipe which 
emerges into the dock under water, thus effectually sealing the 
system and permitting syphonic action to exist. The discharge 
valves are operated hydraulically at a water pressure of about 
700 lb. per sq. in. The control valves for the main sluice valves 
are placed at the most convenient points in the station relative to 
the motor starting gear, pressure gauges, tide level indicators, &c., 

so that one driver can operate the complete station without assistance, 
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ImpounpIna MACHINERY [AT THE ROYAL ALBERT AND VICTORIA 
R Docgs. : 

This equipment, by .W. H. Allen, Son & Co., Ltd., consists of 
three “Conqueror” centrifugal pumps, with two phase, 
alternate current, electric motors and phase advancers. The 
three pumps are designed to discharg an average 
of 45,000 cub. ft. of water per minute against a 
varying head, during six hours of the lowest neap 
tide. Each pump has one suction branch 70 in. 
in diameter and two discharge branches 50 in. 
in diameter. The suction pipes, increase from 
70 in, in diameter where they connect up to the 
pump branch to 95 in. in diameter at the lower 
end, and are bell mouthed. The two discharge 
branches are connected together by a breeches 
pipe into one 70 in. diameter pipe, this latter . 
enlarging into 95 in. where it enters the dock. 

Three hydraulically operated sluice valves 70 in. 
diameter are provided in the main discharge pipes ; 
the valve bodies and gates are of cast iron, faced 
with gun metal strips. The charging pumps, are 
two in number, arranged to run at a speed of 
150 revs. per min. and are motor driven. 

Each pump is driven by a two phase, 50 period, 
slip ring induction motor, designed to develop 
430 B.H.P. when running at a speed of 195 revs. 
per min. and supplied with current at a pressure 
of 6,000 to 6,600 volts, The motors are designed 
to run at full load for a period of six hours, and 
at 25 per cent. overload for a period of 3 hours, 
immediately following on the full load run of 
6 hours, -without undue heating. The power 
factor under any conditions of loading other than 
starting is 90 per cent. ledding, with phase 
advancer, 

Each of the main motors is mounted on a 
cast-iron bed plate and is provided with a phase advancer, arranged 
for a chain drive from the motor shaft. Each phase advancer is 
intended to correct the power factor of the motor to which it is 
coupled, under any conditions of loading other than starting to 90 per 
cent. leading. f.. 

The starting switches are of the Jiquid type, operated by a hand 


Fic. 4.— View oF Two-pHaSs MOTOR WITH ITS PHASB ADVANOER. 


wheel and worm. The switch-gear consists of three motor cubicles 
and three operating panels, one shunt transformer cubicle, one high- 
tension transformer cubicle, and one operating panel for the high- 
tension transformer cubicle. The high-tension apparatus is mounted 
on the wall, each motor circuit being separated from that adjacent 
to it by a 44 in. brick wall. | 

The high-tension bus-bars are carried in moulded stone chambers 
above the cubicles. The operating panels are mounted approxi- 


I4 


mately 4 ft. in front of the cubicles, and are provided with the 
necessary instruments and oil switch operating handles. The oil 
switches are fitted with auxiliary contacts for placing the charging 
devices in circuit, in each phase, during the period of switching in, 
in order to diminish the voltage stress on the end windings of the 
motors. i 

Figs. 3 and 4 are views of the plant in the impounding station. 


l (To be continued.) 


Planning a Works Research 
Organisation. 


At the mecting of the Institution of Electrical Enginbers 
on Thursday, Jan. 23, the following discussion took place 
upon the Lecture by Mr. A. P. M. Fleming, O.B.E., on 
“Planning a Works Research Organisation ` (abstracted in 
Our last issue) :— 

Mr. C C. Paterson said this country was not altecether without 
industrial rescarch laboratories, Tho lecturer was rig] t in saving that 
for the senior post in the laboratory one mu. t get men who bave high 
qualifications Gf all kinds. but how was it to be ensured that the men 
who bad special qualitications in research were going to be kept on 
research, anc not have to devote their time to running their leboratories 
and doing the administrative work. With regard to the scope of the 
work in the laboratory, the author thought it should be restricted to 
industrial research, but how was that term to he interpreted? Many 
people would call many pieces of pure science work industrial research. 
The real spirit of rescarch should be cultivated in the laboratory. With 
rogard to discipline and working hours, he wes not sure thet the same 
kind of behaviour and organisation could be expected from the lal oratory 
staff as from the works people. The hours worked in the laboratory 
depended upon the oxtent to which a man was able to get up to things 
that went on outside. A man who had given up all his nervous energy 
in the laboratory for 12 months could not be cx pected to recover it in a 
fortnizht’s holiday. His holidays should be sufficient to keep him in a 
state of first-clas efficiency. The lecturer seemed to think it was 
impossible to have a laboratory occupying more than 1,200 square ft. 
in a single storey. He (Mr. Paterson) could not see the advantage, 
if plenty of land were available, of going up to two, three or four floors, 
A single floor bad greater possibilities of extension. He advocated the 
saw-tooth roof combined with a certain amount of lateral lighting, and 
comer lig] ting was also desirable. Workshop facilities were an ex- 
pensive but e vital part of researc} laboratory organisation, and 10 to 
15 per cent. of the total working expenses of the laboratory was not 
too muck to set aside for them. The lilrary should not be put at the 
top of the laboratory building. but be in a central place where a man 
could not help going toit. Mr. Fleming's rule as to cost was an excellent 
one, but had been rather upset by the chango of values. "Jhe cost. of 
building had gone up more than the amount of salarics, and more than 
the cort of equipment. ' © 

Dr. E. P. Hepiey said he wished this country would take a Jesson 
from America and spend morc money on industrial wsearcl. A million 
would not be too much. The bringing together of routine and research 
in the same building was very wise. It led to economy of the research’ 
man’s time. In making an alloy the elemist or research man would 
bring together his constituents, melt them up, heat-treat them and pro- 
duce his alloy and hand over the alloy to the routine men, wlo were 
quicker and could put the alloy through the various physical, mec) enical 
and electrical tests, and in the meantime tle research man went on with 
his oxamination of the series which it was intended to examine, 
Mr. Fleming was on dangerous ground in advecating the laboratory as 
a training ground for positions in the works, Positions in the laboratory 
should be sufficiently attractive to retain men in the laboratory. Tle 
salary of £200 a year, proposed by the author, was mich too low unless 
mercly as a commencing salary. Mr. Fleming demande? university 
men in incustry, but the low pay offered to scicntitie-men had been the 
cause of our industrial badness, The heads of departments in meny 
works received a living salary and a percentage on the output. The 
working out of an idea in the laboratory was seldom the work of one 
man. Team work was the most economical method from the firm's 
point of view. Allowing a man to work individually, with a bonus in 
view, developed a tendency to become secretive, and vitiated the value 
of team work, Tho best way was to give a bonus to the laboratory to be 
divided amongst the workers in proportion to their salaries. and sj ially 
satisfactory jndividual work could be recognised bv increase of salary. 

Mr FLEMING said, in reply to Pr. Hedley's reference to the question 
of salaries, his statemont referred to the average of all workers, which 
would include an office bov or girl. For the head of a responsible 
section in the laboratory he woulc expect to otter at least the equivalent, 
of what woulc be paid to any professor or anv works manager. Several 
bonns schemes had been tried in America, but he had found none very 
satisfactory. He believed the proper system was to pay the individual 
sufficient to keep him happy. ` 

Mr. A. S. BARNES saic ho believed the future oi civilisation depended 
upon the wido-spresd and the deepening hold of the scientific habit of 
mind. He thonght that in the futuro the electrical engineer would 
play a pərt of increasing importance. He had no doubt tho union of 
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science with industry would be a fruitful one on the material side and 
result in enlarging our commerce and improving the conditions of our 
workers, but it must also include pure science. The author -justitied 
the inclusion of pure science within the purview of his research organisa- 
tion by stating that the new knowledgs produced would probably find a 
speedy application in industry. There were two methods in research-— 
the ent and try method and that of attempting to get as directly as 
possible at tho root of the matter in hand. In most cases the latter 
method had to be adopted at last, and was quicker, better and cheaper 
than the former, ft was most important to preserve the high ideal 
of science in its union with industry and lift up incustry to the level of 
science rather than pull science down, é 

Sir RoBert HADFIELD said he had seen many of the laboratories ta 

which Mr. Fleming had referred, and confirmed what he had said wth 
regard to the importance of our keeping up to the standard in this 
Bat he did not think this country was so much behind, 
We Britishers might be mean. but we got there all the seme. What 
was there to compare with Dr. Perey s “© Metellurgy of Iron and Stee]? 
It was almost a standard book even to-day. Dr. Sorby, Thos. Gilchrist. 
tobertss Muster and many others here had done invaluable work in 
metallurgy, We. in this country, could rely on ourselves. We might 
have been deficient in certain lines, but this war showed that when the 
Opportunity caine this great nation arose toit. If we could not admire 
the © kultur” of Germany, we could admire the magnificent research 
laboratory of Messrs. Krupps at Essen. We could learn from the enemy 
in that. He (Sir Robert) was over there the vear before the war and 
Krupp presented hin with a catalogue of information regarding the 
laboratory, on which £150,000 had been spent. He was shown every 
part of the laboratory, and was not aware that anything was kept back. 
From the top of the tower there, 150 ft. high, one could survey the 
whole of Essen, and the strong construction of the top of the tower 
led to the Conclusion that it must have been intended for an anti- 
alrcrait gun position. During the war he and his stati had cCesigned a 
research laboratory (a modol of which wes exhibited). Ft hae to be 
abandoned owing to the difficulty of getting matcrials. Jn the tep 
floor (the roof and each floor of the model were removable) were the 
chemical laboratories, divided into larger and smaller rooms; on the 
next floor were the physical laboratory, also divided into lareer and 
smaller rooms; and on that floor was a room for the cinema. When he 
went throuh the Krupp laboratory, Dr. Ebrenberger, one of the leading 
directors, showed him photo.micros on the screen and gaid that was 
how they got over the inspectors. They took them into the cinema 
room and showed them complicated micro-structure, and they thought 
the steel was all right. The ground floor of his model was devoted to 
mechanical and fatigue testing and general stores. There was also a 
rather large shop in which it was intended to carry out practical work. 
such as melting and pouring, and possibly a small steam hammer fer 
forging specimens might he put in there. He agreed that it was not 
advisable to put the practical side and the scientitic side in the same 
building, but it would save much time when drilling specimen forgings, 
&e., to Le able to do it at or near the laboratory. 

Dr. © C. GARRARD thought it was not desirable for the works 
laboratory, the research department and the development department 
to be mixed up, as the research worker shonld have bis mind free frem 
routine work. In a laboratory where 500,060 chemical analyses a 
year were done it required a head who must give his main attention 
to getting that done without excessive cost. That was tho antithesis 
of research work. ‘The three departments entailed a different schcme 
of organisation. The works laboratory was the first part of the pro- 
duction department, and controlled the quality of materials as the 
costing department controlled the finance. Development work was 
not purely research, He thought Mr. Fleming was wrong in saving 
the develop ment of the standard products of the concern was work fer 
the research department. Development work should be departmental: 
ised, A man who had to develop dynamo-electric machinery must 
have a diflerent equipment from one who had to develop meters. The 
development department should be an adjunet of the works. Jn the 
procuction of an article there was first the seientific principle evolved 
by the scientist, anc the laboratory took that principle and made 8 
practicable article of it, but there was a great distance between that 
article and a standard article that could be sold on the market It 
was that standardising work which the development department should 
do, He thought the research department should stand on its own 
bottom and be distinet from the works laboratory and the development 
department, and should concern itself vith purely industrial research. 
Mr. Fleming s cost for the building worked out at 15s. 9a. a superficial 
fost on a pre-war basis and assuming each floor to be 15 ft. high that 
was Is. a cubje foot. (equal to 2s. now). He thought an excellent factory 
could now be built at 8d. per cubic foot, and he failed to see why 4 
laboratory should bv three times as much. 

Mr. E. O. Sacus said, as an architect, he appreciated the care 
Mr. Fleming had given to detail, From the fire point of view he woul 
have liked a greater division into sections of the individual floors, and 
no corridors from end to end. Reinforced concrete was best tor such 8 
building but its substance must be carefully selected to suit loca 
conditions, The ducts were essential, Open work furniture was also 
welcome from the fire point of view. Oil rags in cup boards frequently 
caused fires. In the most successful laboratories team work was We 
developed. Club facilities shoukl be provided, and clocking in and out 


should not he adoptec. ‘The division of th departments shown ant 
Sir Robert HadtielC’s model was, he thought, the right one. If a a 
yn. 


roof were acoptec it should be a double roof with Ift. to 1 ft. 6 
air space between. 
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Mr. H. Rorrensvure said the Paper referred to the employment of a 
small trained staff to collect and catalogue technical information, 
Some years ago ho and Prof. Miles Walker discu:red the subject of 
research: Prof. Walker suggested thet they should prepare a Paper 
to present to that Institution on the co-ordination of research, but 
after inquiring as to the feeling of people on tle matter he wrote and 
said nobody wanted it. He thought the individualistic fecling was 
responsible, but the history of tho world had shown that the greatest 
individualism had come when the greatest co-operation was aimed at. 
He trusted this discussion would lead “to some scheme for indexing 
research work. A hundred incomp'ete indexes in the country were 
not worth one complete one, and he hoped the Institutions would ure 
their influence to get such a place established. and that it would keep 
a record of what diflerent works had undertaken in research. It would 
avoid duplication of work. The*bureau might elso have a catalogue 
of special apparatus. The duties of the director of the laboratory men- 
tioned by Mr. Fleming did not include the necessary cuty of enthusing 
the men under him. The investigation ofideas submitted by outsiders 
should be dealt with in a more s.ientific way. He knew of a man who 
workec out many ideas and submitted tlem to official hodies. In only 
one caso was he asked to sul mit a mcdel, and he afterwards 1auno that 
was really a failure. — 


Dr. W. Rosennatn said he was much in agreement with whet the 
author had said except on one point, his refererce to the necessity of 
experimental plant forming pert of the equipment of the rescarch 
organisation. In many cacss the difficulty lay in dealing with the 
results of the work, because the big step between the laboratory end 

‘the works could not be bridged without interfering with prcduction. 
Routine testing was part of production. ‘he research latoratory 
should not be at the works. The atmosphere ol the works was tho 
atmosphere of production, while that or the lahoretory was the atmos- 
hero of research and experiment, end they did not harmonise. The 
right people.to design the buildings were those who were going to work 
in them, with the co-operation cf an architect. He disagreed with 
the suggestion that research could be reduced to a business. It would 
stultifv the whole idea of research. There should ke no attempt to 
constrain the teseercher as to the cirections he had to follow.. 


Dr. M. A. HATFIELD said he directed the laboratories of a large arma- 
ment concem. The lahoratory was financed by John Brown & Company 
and Thos. Firth & Sons. ‘He visited Krupy’s laboratory within 12 
months of the vutbreak of war anc fonnd they had the routine testing 
alongside of the research work. That had many disadvantages. In 
his laboratory if the workpeople worried them with minor difficultics 
which thc works manager should solve they just turned them down. 
The research lakoratories were used for working out the actual appli- 
cations to working conditions of pure science efiects discovered and 
established in universities and other institutions and by enthusiastic 
private workers, and to sce whether this new knowledge could he joined 
on to tho manufacturing process. Routine testing sould not be asso- 
ciated with research. Mr. Fleming said: ‘‘ In any case a systematic 
reccrd o costs, breakages and wages, sut-divided acccrding to the 
various investigations, is of great imyortance.’- He (Dr. Hatfeld) 
thought that if troac-minded men of business were prepared to spend 
so much of their money on scientific investigation they would not be 
£o unwise as to.demand an account of every penny that was spent. 

Mr. H. PEARCE suggested that the application of research to routine 
work was an advantage, heceuse one would have associatec with every 
section of the laboratory men who would carry out the routine in that 
portion of the organisation. and it wou'd be possible to haxg the herd 
of the routino section exercising control from the discipline point of 
view, and thus relisve the research worker. The library would be an 
important adjunct to the research organisation. Small fims who 
wore not competitive to each other might have a combined laboratory. 

Mr. A. R. EVEREST said, in regard to tho author's proposals as to the 
scope of the organisation, thore was room for a great ditference of opinicn 
as to whether some of the items could be brought into the research 
department. 
tomers was usually done by operating engineors who were not cn the 
research staff. Was the specialist to have a room to himself. or wou!d he 
be simply a worker undcr the head of the orgenisation ? 

Mr. C. L. DARLING asked the author to state what percentage of the 
annual turnover ought to be devoted to research. He suggested that a 
numter of small firms might co-operate and establish a reveerch lalcra- 
tory. Mr. Fleming proposed that men from the lower stefi should te 
promoted to positions in tho reasearch departrent, and tho only other 
place to get them appeared to be the university. He proposed that “ or 
good technical collego `° should he inverted after ‘ university.” 

Mr. H. Davis said he had been asked by the Department of Scientific 
and Industrial Research to say that Mr. Fleming's Paper had been reed 
with great intcrest, and was regarded as a notable contribution towards 
the organisation of industrial research in this country. 

Mr. CoLLINS said industrial resoarch might be classified under two 
headings. rosearch on co-operative lines by firms of cne particular indus- 
try and research carried on by large firms for themselves, solutions as to 
particular apparatus being more readily obtained by the works engi- 
neers, who wore familiar with th. use of the apparatus. Thore were in 
this country organisations on similar lines to those in the States which 
wore illustrated by Mr. Fleming, but they were out of the reach of small 
firms. Many British manufacturers had carricd on valuable industrial 
research in the ordinary routine testing room. 

Mr. E. H. Rayner said the research department should be com- 
mercially sound. It was not a question whether firms could afford to 
carry on research, but whether they could afiord not to adopt continual 
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research as a condition of their existence. The author suggested that 


research in pure science could be justified, but camo to the conclusion 


that only large firms could afford it. He would be chary of advice as to 
limiting technical research. He liked the qualities demanded of workers 
in the laboratory—viz., that they should be capable of distinguishing 
causo from effect. If that coud be done sufficiently there would not be 
much need for research laboratories. An almost unassailable position 
had been obtained by firms by sponding money on research. The idea 
of providing for research students seemed an excellent one. 

Dr. A. H. RANG said the subject had hepun to make headway during 
the last few years, on account of the educational campaign carried on 


-by men like Mr. Fleming and Sir Robert Hadfield, but some firms were 


not keen on putting down research organisations because accountants 
called it unproductive labour. Tho establishment of research labora- 
tories in tho steel industry, where commodities of a similar character 
were produced, might not he difficult, but it became a complex matter 
in large electrical manufacturing firms where the productions were more 
varied. The problem before lerge manufacturing firms was that they 
wanted labcratories for a number of their works which must be in clore 
touch with the works concernod, and, on the othcr hand, be convenient 
for control by the central research laboratory. ‘lhe success of the scheme 
would Fe dependent upon the extent to which the managers would col- 
lahorate with the research departments. He thought tho proposed illu- 
mination of 3 to 6 ft.-candles was rather on the low side. 

Mr. S. B. WEDMORE was doubtful about getting the men for the 
latoratorics. Prior to the war there was a shortage of resourceful, 
energetic, w.ll-trained men, and the number had heen decreased curing 
the war, while the demand had been on the incroase. They could only 
get research work dono by co-operative efiort. It was also difficult to 
find housing or building facilities. Ho agreed that technical data avail- 
able for design to-day was totally inadequate. 


The PRESIDENT announced thatMr. Fleming's reply to the discuesion 
would appear in the ‘ Journal.” 


Field Regulation. 


In an article in the “ Elektrotechnische Zeitschrift,’ Mr. Mendel 
Osnos deals with the disadvantages attaching to the customary 
methods of regulating commutator machines of the single-phase and 
polyphase types. He suggests a method by which the effect can be 
produced by varying the permeability by direct current. Either the 
permeability of the machine itself may be varied or that of apparatus 
connected to it, such as choking coils, transformers, &c. This 
alteration of the permeability regulates the field, and consequently 
the speed of the motor. In the case of gentrators, a variation of the 
voltage and periodicity can be produced, and this can be done over a 
considerable range. The direct-current energy, which is required 
for this purpose, is very small in comparison with the size of the 
machine which is to he regulated. If there is no other source of 
direct-current energy available, a small battery is sufficient, or a 
small exciter can be used driven by the machine itself. The regula- 
tion can be effected by means of a simple ohmic resistance, and is, 
therefore, quite as simple a Matter as that of a dynamo or syn- 
chronous machine. The regulating resistance can te avoided if a 
special exciter is used, the voltage of which can be controlled by 
displacing the brushes. The regulation of the commutator machine 
then simply depends on the displacement of the brushes of the 
exciter, and it can be done gradually without any risk from sparking. 
Jf the exciter is coupled to the commutator machine, the regulation 
of the combination can be automatically effected, and it will then 
tun at a nearly constant speed. The author examines separately 
the two cases, in the first of which the permeability of the machine 
itself is varied, and in the second that of the connected apparatus, 
such as transformers, is altered. Both plans have advantages and 
disadvantages, and these are compared. The necessary connections, 
toth for single phase ard polyphase, are alo given. A lengthy 
section is devoted to the cofistruction, design and connections for 
single-phase and polyphase choking coils regulated by direet current, * 
and several of the newest type are described. The method has been 
tested by the A.E.G. on some large machines—eg., an 800 H.P. 
traction motor—and these tests confirm the opinion that the desired 


result can te obtained in this way. In an appendix ceveral variations 
are noticed. + 
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‘A System of Physical Cemistry.”’ Vol. 1., ‘' Kinetic Theory.” 
Ed. Pp. xii. +494. 15s. net. ` 
Pr. vi. +403. 15s. net. 
Longmans, Green & Co.) 

‘Treatise on Gyrostatics and Rotational Motion. By Androw Gray, 
F.R.S. (London: Macmillan & Co.) Pp. xx.+530. 42s. net. 
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A Hot-Wire Vacuum Meter.* 


By Dr. W. 


The construction of large rectifiers on the Cooper-Hewitt system 
made it necessary to have apparatus for determining the vacuum 
which should be at once simple and sensjtive. McLeod’s meter 
gave rise to several varieties. Ladenburg and Lehmann used 
Bourdon’s spiral. Scheel and Heuse used two cl.ambers separated 
by a copper diaphragm, one chamber being kept at constant pressure. 
Hogg used a swinging disc, while Dewar applied Crookes’ radiometer, 
an idea that was further extended by Langmuir. 

A better method than any of the former was that due to Pirani ; 
this depends on the fact that if a heated wire is suspended in a 
vacuum the loss of heat depends on the pressure of the gas in the 
vacuum. Hale continued on these lines, and developed a method 
which resembled a Wheatstone bridge. He made many experiments 
as to the best arrangement, and got better results than Pirani. 
His measurements extended over a range from 04001 to 0-007. 
The objection to this plan is that it is indirect and therefore not 
very useful with a variable vacuum. Schäfer used the came prin- 


Galvanometer Battery 


Resistance 


Fria. 1.—RKoubrausc. BRIDGE. 


ciple, and made it direct instead of indirect. He used an ammeter 
shunted by a high resistance, the whole being in series with a glow 
lamp of low resistance. The current through the ammeter does 
not vary greatly, the glow lamp being run in the vacuum under 
measurement. The changes of resistance of the filament of the 
lamp are directly proportional to the changes of voltage, which 
are taken from the voltmeter. 

The author’s proposal depends on Firani’s method. The Kohl- 
rausch bridge is extremely convenient for the determination of 
resistances. Fig. 1 is a diagrammatic representation of such an 
instrument. The resistance, which is to be measured, is connected 
to the terminals A and B; the kattery is connected to E and F 
If R is the plugged resistance, and a the resistance on the sliding 
wire JK, then the unknown resistance, 
| aR 

1,000—a | 
The value of a is, of course, adjusted till the galvanometer gives no 
deflection. Suppose, now, that a glow Jamp were connected to the 
terminals 4B, the lamp being connected by a tube to a vessel under 
vacuum ; then as this vacuum varies, the resistance of the lamp will 
vary. A certain resistance of the lamp corresponds, therefore, to 
a given state of the vacuum. It is, therefore, possible to provide 
the sliding wire resistance with a scale which corresponds tc readings 
on a McLeod meter, connected to the vessel. Thus the vacuum 
in the vessel can be determined from the scale on the wire. This 
arrangement could be calibrated and would he as sensitive as Hale’s 
method; but it has the disadvantage that the galyanometer must 
be adjusted to zéro, and after this the vacucvm can Le determined. 
In spite of the fact that this plan is very sensitive, it hardly gives us 
a directly reading instrument. But tbis can be obviated in a very 
simple fashion. Let us keep the resistance on the wire with the 
sliding contact at a certain constant value, and let us provide the 
galvanometer with a scale, the scale being so arranged that a certain 
deviation of the needle of the galvanometer corresponds to a certain 

value ofthe vacuum. The following plan for calibratign is suggested. 
Let us asst'me that the pressure in the vessel is 0-000] mm. of 

. mercury, as determined by the McLeod method ; the sliding contact 
is, therefore, adjusted till the needle of the galvanometer also points 


x 


* Abstracted from the “ Elektrotechnische Zeitschrift,” No. 24, 1918. 
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to 0-0001 mm. on its scale. If the pressure in the vessel is increased 
then the pointer varies from 0-0001 up to 0:01, which may 
be supposed to be the extreme limit of the scale. Another scale 
can be constructed for another fixed value of the resistance to which 
the sliding contact is attached; and in this way the range can be 
further extended. Thus we have a kind of magnifying system 
which is worked by displacing the sliding contact. Thus Fig. ? 
shows a practicable plan. Here the heating current is supplied by 
dry cells, furnishing a constant E.M.F. The connections are shown. 
The galvancmeter is provided with scales, which show the vacuum 
in millimetres of mercury ; the resistances are made of metal with 


: constant temperature coefficients; they are preferably 10 ohms 


and 100 ohms, and are arranged as shown. The lamp is connected 
to the vacuum vessel. The sensitiveness is such that a division on 
the scale of the galvanometer corresponds to 0-0001 mm. 

It may be well to say something about the lamp. Hale studied 
this question, and the author has further investigated the matter 
in the light of Hale’s results. 1 seems (1) that the lamp should be 
mounted with the lightest form of suspension, (2) the filament of a 
10-watt lamp is suitable, (3) the material of the hot wire must have 
a high temperature coefficient, (4) the contacts must be good, and 
(5) the lamp must not be expcsed to the influence of external tem- 
peratures. This last poin: is best met by the use of a double glass 
wall for the lamp, as Pirani suggested ; outside this, some kind of 
heat insulator can be used. The right kind cf glass must be used 
for the lamp. Hard glass is better for the occlusion of moisture 
and gases. The temperature of the hot wire should not be high, 
otherwise gases are given off, even if the wires hate been subjected 
to special treatment. The temperature should be between 100°C. 
and 200°C. Tests have shown quite good results with the filament 
of a 10-watt lamp with a resistance of 140 ohms. If a dry battery 
is used, giving about | volt, then the current will be about 0-007 am- 
pere. 

It may be mentioned that the firm of Heraeus lately published 
particulars about an instrument, which consisted of a number of 
thermo-elements, contained in the vacuum vessel; these were heated 
by a constant current to a given temperature, which corresponds 
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to'a certain voltage, determined by a voltmeter. The temperature 
and voltage vary with the vacuum. The deflection of the voltmeter 
therefore measures the vacuum. The author happened on the ere 
idea independently. A platinum wire was used, which was provide 
with a thermo-element of iron-constantan. The voltage was ee 
mined for various pressures, on the multiplying system. Anot 
suggestion was to use this method for determining temperature i 
this can be done by bringing the bulb of the lamp into contact ae 
the temperature to be measured, in which case suitable sc 
must be constructed. 


on ee F 
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Telephone 


> 


By J. E. STATTERS and W. 


The development of the thermionic valve amplifier during 
the last few years has made possible a great advance in tele- 
phonic repeaters. 

Telephonic repeater systems using the thermionic valve as 
amplifier may be divided into two main classes :— 

1. Single repeater systems ; 

2. Double repeater svstems. 
The former are generally based oh Edison's circuit, which is 
well known to telephone engineers. This circuit was illustrated 
and described in an article by Messrs. Robinson and Chamney 
published in THE ELECTRICIAN for August 14, 1914. 

In the circuit arrangement of the second class of repeaters 
the line is divided at the repeater station, and separate am- 
plifiers are associated with either side, and artificial balancing 
circuits are used. 

Although the applicability of single-valve repeaters is 
usually confined to lines where only one repeater is required, 
yet the system has the great merit of simplicity and cheapness, 
and is particularly suitable for emergency work. 

The following arrangement, which does not appear to have 
been published previously, may be of interest. 

It consists of an input and an output transformer, each of 
which has three windings, and may be associated with any 
suitable amplifying device, as, for example, the three-electrode 
valve shown in the accompanying diagran.. 
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It will be noted that the line windings of the inputi trans- 
former are connected together at each end by one of the line 
windings of the output {ransformer in such a manner that 
the E.M.F.s produced in those output windings by the opera- 
tion of che amplifier shall act in opposite senses with respect 
to the line windings of the input transformer. 

The theory on which this arrangement is based is that, with 
Properly balanced transformer windings, the E.M.F.s gene- 
rated in the two line windings of the output transformer will 

equal, and will produce equal potentials at the opposite 
ends of each of the input transformer line windings if the 

Up ” and the “ Down ” lines have equal impedances. : 

Considering for the moment only one half phase of the 
Current, it will be seen that the current incoming at the re- 
peater from, say, the up side will flow through the paths 
a ac& in parallel. -A portion of the current will also 

ranch off at bc and flow to the down line if b and c are at 

ferent potertials ; but this would usually be a small pro- 
Piton of the total. It will be observed that the incoming 
i T Pass `s through the input transformer line windings 
e same sense. Now, turning *o the current outgoing from 


THE ELECTRICIAN. 


147 


Repeaters. 


U. LONNON. 


the amplifier, it will be observed that the paths for it through 
the output transformer line windings are from bto a and d to c, 
and if the two lines have at the repeater equal sending end 
impedances and the output transformer primaries are balanced 
as regards impedance and inductance, no portion of the output 
current will flow through the input transformer, line windings. 
This perfect condition is probably not attainable practically, 
but a sufficien’ly accurate balance can be obtained, and it will 
be noticed that should the P.D. between, say, a and b exceed 
that between cand d, the path for the resulting excess current 
through the transformer windings would be bacdb. It will 
be seen that the excess current through the winding ac of 
the input transformer acts in opposition to that through the 
winding bd, and their effects, therefore, tend to neutralise 
each other; a portion of the excess current will also flow through 
one input winding and the * Down ” line, and another portion 
through the other input winding and the “ Up ” line. These 
two portions will balance each other if the line impedances are 
equal. If the latter are not equal, the remaining out-of- 
balance current, if of sufficient magnitude, will act on the input 
transformer and cause the repeater to “howl.” It is, how- 
ever, found to be easy to adjust the balance of the lines so as 
to prevent “ howling,” assuming the lines to be of similar 
type. 

Condensers may be placed in circuit with the two line 
windings of one of the transformers to facilitate the passage 
cf low-frequéncy ringing currents without appreeiably affecting 
the speech. 

Where, owing to the difference in character of the lines on 
either side of the repeater or for any other reason, it is desired 
to use the double repeater method, the system described may 
be applied by transposing the line windings of the output 
transformer of the “ Up” and the “ Down ” repeaters, and 
applying the usual balancing apparatus, instead of the line, 
to one side of each repeater in the usual manner. 
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Argentine Hydro-Electric Works. 


The Argentine Minister of Agriculture recently visited the ‘‘ Iguazu ” 
Falls for the purpose of examining their possibilities as a source of power. 
According to the Board of Trade ‘‘ Journal,’ he considers that the falls 
are in no way inferior to those of Niagara and their utilisation for the 
generation of hydro-electric energy is a feasible project which should be 
undertaken as soon as possible. For this purpose the appointment is 
recommended of a commission of engineers to be charged with the dut 
of undertaking surveys and preliminary investigation work. The falls 
of ‘‘ Iguazu ” are 600 to 700 miles from Buenos Ayres and from Tucuman, 
the centre of the sugar-growing district. If the Government undertake 
the work, as seems to be the pesent intention, the project may be 
found suitable for immediate execution. The task is of great magnitude, 
but obstacles in the way of procuring and transpo.ting material will 
cause considerable time to elapse before anything concrete can be 
accomplished. At present the only hydro-electric plant in Argentina 
is that of the Compania Hid.o-Electrica de Tucuman, which is pro- 
ducing 4,500 H.P. for lighting, tramways and power in Tucuman and 
in the sugar mills of the surrounding districts. The current is trans- 
mitted over 10 miles at a voltage of 44,000, which is transformed to 
4,400 volts on reaching the outskirts of the city, and finally distributed 
at a prosgure of 440 volts. The Company supplies only about one-third 
of the light and power requirements of Tucuman. l 


Iron Ore in Brazil.—It is perhaps not generally known 
that Brazil is considered by experts to possess the greatest 
known undeveloped iron ore district in the world. - Its aggre- 
gate a is variously estimated up to 34 billions, and the 
largest single deposit probably contains at least 500 million 
tons. The district intwhich these deposits are located is in the 
State of Minas Geraes, about 250 miles north of Rio de Janeiro, 
to which it is connected by the Central of Brazil Railway. 
Another line from Victoria is now under construction. In 
view of the great prospective demand for iron the existence of 


. these deposits is interesting, and it is hoped that eventually 


Brazil will produce 10,000,000 tons annually. 


X 
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itself produce, the direction of the meridian. 
on accuracy of workmanship and freedom from pivot friction 
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The Navigational Magnetic Compass Considered 
as an Instrument of Precision." o 


By M. B. FIELD, O.B.E. 


The design and use of the navigational compass involves a variety 
offproblems. relating to mechanics and mechanical construction, 
wear and tear of materials, the effect of very complex vibrations, 
fluid friction, viscosity and fluid motions, terrestrial magnetism and 
the magnetic properties of iron and steel, and complicated systems 
of magnetic potential and fields of force. It will only be possible 
to deal with a few of these many problems. i 
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Ordinarily a magnetic needle should indicate the direction of the 
magnetic force in the region in which it is placed. and therefore, 
except for the necessary local disturbance which the needle may 
Its precision depends 
The 


error may be reduced to the same order as the error of unaided 
observation. Much more, however, is required from a navigational 
compass. The ship itself is magnetic, and may, therefore, as it 
swings produce cyclic changes in the apparent direction of the 
meridian and the magnitude of the magnetic field. This deviation 


of the magnetic force in the plane of the meridian is also affected 


* Abstract of a lecture before the Institution of Electrical Engineers. 
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by the ship's absolute geographical position, by the ship's shape and 
proportions, and even the locality in which she was built ; the past 
history is thus an important factor. 

The compass must ignore all misleading suggestions due‘ to such 
causes. We may annul by magnets‘and otherwise the magnetism 
of the ship so as to obtain complete compensation on all courses, 
with all positions of the ship and at all parts of the earth. Or, again, 
if we neutralise the east- westerly component of the ship's magnetism, 
and the neutralisation is effective under the above conditions, the 
compass ïs completely compensated. In practice we annul some 
components of the ship's magnetism and neutralise the east- westerly 
force of others, so that the compensation is nearly complete under 
the above conditions, provided the so-called permanent magnetism 
of the ship remains permanent, and the so-called induced magnetism 
is strictly proportional to the inducing force, vanishing when this 
force is withdrawn. Unfortunately, the permanent magnetism is 
not permanently ` permanent,” and the induced magnetism not 
instantly ‘ transient,” and our complete compensation is therefore 
incomplete. 

Much permanent magnetism is said to be ‘‘ hammered into a ship 
during building and “ shaken out ” during her first few voyages, or, 
on a new warship during gun-firing trials, Semi-permanent mag- 
netism may be picked up by a ship on a certain course, and lost more 
or less gradually. Precision is thus also dependent on what Lord 
Kelvin has termed “ unpredictable irregularities,” from which no 
form of instrument is entirely immune. Lord Kelvin, in his various 
lectures and addresses, has given a striking account of the circum- 
stances that led him to devise a mariners compass which would be a 
proper instrument of precision, and of the many modifications intro- 
duced over a period of five years. In 1839 Sir George Airey, As- 
tronomer Roval, described further investigations undertaken at the 
request of the Admiralty, and suggested method of correcting for the 
ship’s magnetism, which were quickly adapted to iron-built ships in 
the merchant service. In some cases difficulties were, however, 
experienced, errors of two kinds being introduced arising from the 
length of the needle and its magnetic moment. 

In selecting the position for a compass station on board ship care 
is taken that the nearest iron should be at a relatively great distance, 


"tS, 2 AND 2, 


so that the field in the vicinity of the compass may be sensibly 
uniform, and there may be no sensible attraction due to magnetism 
induced in the needle by the iron. If these conditions are observed, 
the position of equilibrium of the uncompensated card does not 
depend upon whether the needle is long or short. In Airey’s method, 
compensation was effected by placing magnets and masses of iron 
near the compass in calculated positions, so as to exactly counter- 
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balance deviations due to the ship’s iron work. These masses, of 
considerable size, are incorporated as part of the compass binnacle 
as shown in Fig. 1. Now the magnetic fields to which these give 
rise are not uniform over the region swept out by a long needle card, 
so thdt the positions of equilibrium for a short and long needle are 
not the same. 

», For example, it is usual to employ two cast-iron spheres attached 
to the binnacle for the correction of one of the effects of ship’s 
magnetism—viz., the quadrantal effect. These spheres may be 
8 in. diameter, placed on either side of the compass at about 12 in. 
from the card centre,and level with the card. They become mag- 
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netised by the earth’s field, and behave, so far as external points are 
concerned, as extremely short magnets of definite magnetie moment, 
always pointing along the line of resultant magnetic fo Now, 
we may draw the lines of magnetic force and lines of equal potential 
values due to such a system. Equipotential lines are exhibited in 
Fig. 2 for the case where the line joining the centres of the spheres 
is E—W (magnetic) ; it will be seen that this field is by no means 
uniform. A uniform field would be represented by .a family of 
straight parallel and equidistant equipotential lines. We thus 
employ a non-uniform field, such as that shown in Fig. 2, to correct’ 
the compass for the deviation produced by a perfectly uniform field 
arising from some effect of ship’s magnetism. Fig. 3 shows the 
equipotential lines due to the magnetisation of the globes when the 
ship is steering a quadrantal course. Fig. 4 represents the effect 
When the ship is on an easterly or westerly course. In all cases—2, 
3 and 4—the interesfing part of the field is where the dotted circles 
aredrawn. This is the position of the compass card. The smallest 
dotted circle represents the area swept out by needles 4 in. long? 
the intermediate circle corresponds to 6 in. needles, the largest 
circle to 8 in. needles. The un-uniformity in this region is sufficient 
to account for appreciable secondary errors when using needles of 
considerable length. 

We have then to remember that correctors, while introducing 
Magnetic forces which neutralise those duc to the ship, introduce 
additional forces which may produce deviations depending on :— 

(a) The length and arrangement of the magnetic needles. 

(6) The magnetic moment of the needles. 

In view of the difficulties experienced in the adjustment of the 
standard compass of the “ Great Eastern,” the errors which arise 
from the length and arrangement of the needles were carefully studied 
experimentally by Commander Evans, and mathematically by 
Archibald Smith, the results of the investigation being given in the 
combined Paper in the “ Philosophical Transactions,” 1861. 

By this investigation the authors arrived at a remarkable result— 
namely, that by a.certain arrangement of needles on a compass card, 
a a Of a single needle, the errors due to length of needle very 
co 4 disappeared, and that the particular arrangement necessary 
P e fulfilment of this condition was the very one which had been 

opted in the construction of the standard Admiralty compass, 
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entirely on account of other considerations. The standard Admiralty 
compass card at that date was provided with four needles arranged 
as in Fig. 5. The object of this particular arrangement was to ensure 
that the moment of inertia of the system about all diameters was the 
same, a condition favourable to the elimination of what was termed 
“ wobbly ” motion of the card. . 

The coincidence discovered mathematically and demonstrated 
experimentally by Smith and Evans was that if the poles of the 
needles in the two needle cards subtend 60 deg., or in the four 
needle card are placed at equal distances measured circumferentially 
from the extremities of the 60 deg. chords, as, for example, in Fig. 5, 
the magnetic errors due to length of needle largely disappear. 

For the purpose of producing steadiness, one naturally inclines 
to some method of fluid friction damping, but for definite practical 
considerations, to be later discussed, Lord Kelvin dismissed the idea 
of fluid damping. He rather sought to render the card inherently 
stable under ordinary sea-going conditions. | 

The other intensely practical considerations from the mariner’s 
point of view were, as usual, prominently before Lord Kelvin. The 
card must stand rough handling, it should be capable of deformation 
and yielding to stresses and of recovery without damage. It must 
stand the weather of all climates, intense heat and cold, prolonged 
dryness and humidity without warping; while the pivot, jewel, 
or even the card itself, must be capable of replacement at a moment’s 
notice, in case of emergency, by spares usually provided with the 
outfit, and this must be possible without liability of damage by a 


. not very delicate-handed navigator under favourable conditions 


at’sea. 

Lord Kelvin states that the weight of his design was one seventeenth 
part of the weight of the ordinary 10 in. card hitherto in common 
use in the best found merchant steamers, which was about 6 ozs. 
Further, that the magnetic moment was only about one-thirteenth 
part of that of the two needles of the ordinary 10 in. card as made 
at that date, and was so small that the error duc to its inductive 
influence on the iron globes used for correcting the quadrantal error 
was practically insensible. As an alternative to the “ dry ” com- 
pass just described, we have the liquid or spirit-filled compass. 
The liquid type is undoubtedly favoured by some navigators on 
account of its extreme deadbeatness, especially for steering purposes. 
In small light craft it becomes a necessity in rough weather, and 
whenever space restrictions do not permit of the use of a 10 in. dry 
card the spirit compass should be resorted ċo. 

This type, however, is by no means perfect, and suffers from the. 
disadvantages that it is very much over-damped, necessitating an 
undesirably great magnetic moment, and, consequently, a great mass 
in the moving system. : 

Some idea of the strength of the needles and the great masses 
employed in the cards of liquid com- 
passes may be formed by a perusal aa 
of the following table, comparing a = SSS 
10 in. Kelvin card (dry) with various 
makes of card for liquid compasses. 


Fia. 5. Fra. 6. 


In the case of the liquid compass the cardfis deviated 45 deg. and 
released ; the time interval between the first and second transit of 
N-point of card past the lubber line is the half period. 

In order to reduce the requisite magnetic moment, one naturally 
considers how to reduce the moment of inertia of the card ; but when 
the moment of inertia has been reduced to the furthest limit the 
magnetic moment must still be considerable, if we are to have a 
moderately quick-acting card. The reason is that the effective 
moment of inertia does not reside solely in the card, but partly in 
the fluid. . mit YO Aad 

As the card oscillates the liquid in tne immediate vicinity of the 
card is dragged backwards and forwards with it, and this has the 
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Comparison of Standard 10 in. Dry and Some Liquid Cards. 


‘Time of half 


ei cree eee are 
Diameter of Max. length | Ww aight in Moment of ' Magnetic 
een card. | of needle. | air. inertia. | moment. period at Glasgow 
In. In. Grammes. | C.G.8 GGL. Seconds. 

Standard 10 in. “ dry ` card.......... E EEEN 10 34 i 13 1.200 | 3M 16 (in air) 
Naval Liquid COMpasS.......sssssesseeeseserreererseseeee 6} 37 82 | 1.060 1.600 16* 
U.S.A. Naval ditto (Ritchie) ........ cee eee e eee ee ones re | 44 J00 | 2,910 2,400 21* 
R Session sone E ie alien de S 9 a4 152 | 8.270 5.160 201) 5* 
Common nteering COTA aE? cae cneataneon nce ttye agi: 9 | 7 S 135 SILO | 2.3000! 30* 


* Liquid 50 per cent. alcohol and 50 per cent. water at 20°C. 


effect of apparently augmenting the moment of inertia of the card 
itself. . 

Thus, when we have reduced the moment of inertia of the solid 
moving system to the furthest possible limit, we may find the effect 
of the liquid dragged by it is equivalent to a moment. of inertia 
several times as great as that of the card itself. 

We have, in fact, a total effect of :— ; 

Ist, loading the card with an additional moment of inertia ; 

2ndly, retarding it by a damping torque at every instant pro- 
portional to the velocity. 

Both of these effects are proportional to a quantity ./up. where p 
is the coefficient of viscosity and C is the density of the liquid. if 
we can materially reduce this quantity, we shall materially im- 
prove the behaviour of the compass. In my opinion, a real 
improvement is to be looked for in the spirit compass by; finding 
a more suitable substitute for the liquidnow commonly employed. 
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Archibald Smith showed that to obviate the length of needle 
error, the “ poles ° of the needle in the two-necdle card should 
subtend an angle of 60 deg. at the card centre. This was given by 
him in his 1861 Paper in the “ Trans.” Roy. Soc., London. In 
elaborating this theory, Smith assumed that the magnetism might 
be considered as concentrated at points near the ends of the needles ; 
hence the expression “ poles.” 

While this is legitimate when we are considering the couple exerted 
in the needle in a uniform field, it is not strictly legitimate when we 
are dealing with non-uniform fields. 

In the original Paper the author then proceeds to discuss this 
problem in detail. This involves the conception and use of a uniform 
field of unit intensity vertically downwards between two transverse 
planes. The difficulty of using infinite current sheets is got over 
by various devices, which he describes and illustrates. This leads 
to a convenient apparatus for measuring the magnetic moments of 
cards without removing them from the containing bowls. This is 
illustrated in Fig. 6. It consists of a glass jar, inside which a 
needle, arranged to be astatic in the earth’s field, is suspended 
from a torsion head. 

Each element of the needle has a strength of about 600 c.g.s. units, 
the elements being separated by about 10c.m.s. The lower one 
swings clear of the bottom of the jar, and is immersed in damping 
fluid. The spindle is supported on a fibre and controlled by a 
torsion spring, the ends of which are attached to the spindle and the 
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torsion head respectively. The spindle carries a pointer which 
moves over a graduated dial attached to and moving with the 
torsion head; but arranged to be independently rotatable, so that 
‘it can be set to zero when the tension of the control spring is zero.$a 

The jar is placed centrally on the compass bowl glass, and in this 
position the lower clement of the astatic combination comes within 
range of sensible force of the card needles. ! 

The torsion head is rotated until the card is deflected into E-W 
position. We then know that the earth is acting upon the card with 
a torque equal to HM, and since the astatic needle is co-axial with 
the cord the torques mutually exerted between card and astatic 
system are also HM. This, however, is the only magnetic couple 
acting upon the astatic system, and it must, therefore, be balanced 
by the torsion of the control spring. 

Since one end of the spring is virtually attached to the dial and 
the other to the pointer, the position of the pointer on the dial 
represents the amount of torsion of the spring. 

The torsion head may, therefere, be calibrated to read M direct 
for any place where H is known, it being understood that M is 
indicated on the dial when the torsion is such that the card under 
test is deflected into the E-W Meridian. 7 


Where a very powerful card is under test it may be detlected by 
only 30 deg., in which case the readings of the torsion head must be 
doubled. 


It will be observed the accuracy of the device depends upon :— 


l. The astaticism of the system, which is readily tested and 
adjusted from time to time; and 


2. The calibration of the control springs. jt in no way depends 
upon the strength of the needles of the astatic system, or upon their 
distance from the card. 


For thé purpose of measuring moments of small magnets, the 
apparatus is completed by the addition of a special dry bow] and 
card (without magnets) provided with a cradle, upon which any 
small magnet may be placed. 


Having measured the magnetic moment, the momens of inerti3 
is most easily determined by calculation from the om the period of vibration. 


~ The next point dealt with in the Paper is the effect ot c dissymmetry 
of a card, such as occurs if one of the needles on a two-needle card 
is materially weaker than the other. Suc: a card would point 
‘“‘ true ” in a uniform magnetic field, but not otherwise. An apps- 
ratus was exhibited enabling needles to be rapidly tested for (a) 
equality of magnetic moment, (b) symmetry of magrietisation about 
the central plane of each needle. 


Another point of consequence is the undesirability of using very 
great magnetic moments, as strong needles of this description them- 
selves: induce magnetism in the compensating iron masses in the 
vicinity, and this in turn reacts on the needles ; the positions assumed 
by needles of very different magnetic mordent may thus not be the 
same. Formulæ have been prepared enabling the effect to be 
calculated. Some ty pical data showing deviation curves with 6 in 
spheres are shown in Fig. 7, and some indications of the effect with 
spheres of different diameters in Table Ii. 


6 
Deviation Produced by 8} in. Spheres 12 in, from Vertical Avia, or N.F 
and S.W.Diamceter,. 
a L a aala 


' Inductive 

—— | Reading. deviation. 
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Approx. 

Standard 10 in. dry card eseese. 73° oes 
Standard Naval compass .. 10-0° 2:7° 
Torpedo boat com pass ...........cccceseeseeceees 10-0° 2:7° 
U.S. A. Naval Compass... 11-65 4:35° 
Ritchie cOMpass........ see ceessceseeeeeseeeveeee, 18-9° 11-6" 
Common steering compass 13/2° 59° 
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The Electrical Stimulation of Food Production. 


"dln a booklet issued by the Agricultural Electric Discharge Com- 
Lany, Ltd., an interesting account ig given of the development of 
the system of stimulating the growth of vegetation by a high- 
pressure continuous electric discharge. The fact that, in the very 
short summer of the arctic regions larger crops are gathered than in 
our latitudes—even better crops than in regions nearer the equator— 
has naturally attracted attention. Prof. Lemstrom attributed this 
remarkable growth to the exceptional amount of natural electricity 
passing through the air, of which the Aurora Borealis is a familiar 
manifestation. Such atmospheric electricity is always present to a 
greater or-less,extent and Prof. Lemstrom, by adding artificially to 
the electric discharge, was able to produce quite promising increases 
in growth on a small scale. 


The Agricultural Electric Discharge Company, Ltd., took up the - 


problem about 13 years ago, employing Sir Oliver Lodge’s method of 
generating a high-pressure continuous current, and with improved 
apparatus commenced work on a practical farming scale. The dis- 
charge is applied through fine wires, sufficiently high up not to 
interfere with ordinary agricultural operations. Trials have been 
made on such varied crops as wheat, oats, barley, potatoes, beets, 
tomatoes, strawberries, &c. In many cases increases up to 40 per 
cent. were recorded, and in some tests conducted under the super- 
vision of the Board of Agriculture and published in their report 


Fic. 1.—CoMPLETE APPARATUS FOR AREAS UP TO 100 ACRES. 


last'year, an increase of 49 per cent. in oats and 88 per cent. in straw 
due to electrification was obtained. The‘ booklet contains a number 
of illustrations showing the relative state of crops grown by the aid of 
electrification, and without it. The plants electrified are taller, the 
leaves in general are broader, and the structure more substantial, 
and also of a darker colour. 

The method consists in stretching a network of extremely fine 
wires above the ground treated, the wires being spaced about 12 yds. 
apart and suspended 18 ft. above the ground on larch poles. The 
network is carefully insulated, and 40 to 50 poles are required per 100 
acres. A continuous pressure of 60,000 to 100,000 volts is applied to 
the wires, but the power consumption is small, only about 10 to 30 
watts per acre being needed, so that the cost of the electricity is 
insignificant. The necessary current can be generated conveniently 
by a 2 n.P. oil engine, of the type commonly used for chaff cutting 
and for driving other agricultural machinery. The engine drives a 
small dynamo, and the requisite high pressure is obtained by the 
intreduction of a small rotating switch or interrupter, giving a pul- 
sating current which is subsequently transformed up and rectified 
through passing through Lodge valves. Fig. 1 gives a general view 
of a complete standard apparatus with transforming set, switch- 
board and control gear for areas up to 100 acres, while Fig. 2 shows 
a group of A. E.D. transformers. i 
' It is possible that the electricity acts as a manurial agent by 
generating nitric acid, and thus increasing the supply of nitrates, 
but this is certainly.only a small part of the precess. The electri- 
fication would appear to have some direct action in facilitating 


~ 


growth, and it is also probable that the electrification enables the 
plant to make fuller use of the available plant food. Little has yet 
been done towards increasing the yield of fruit trees, though highly 
promising results, both as regards quantity and flavour have been 
obtained with raspberries, strawberries, &c. According to the 
pamphlet, the cost of a small scale installation for such work is £15 
to £20 per acre, and the average returns may amount to £45 per 
acre. An increase in yield of 25 to 50 per cent. would thus pay for 
the cost of installation in a single year and leave a profit. The 


_ larger installations for areas of 100 acres and upwards are cheaper in 


proportion, the cost working out to about £4 to £5 per acre. The 
advantages of the method are thus particularly striking in dealing. 
with large arcas of wheat, &c. | 

In the experiments described the method invariably followed was 
to compare the yield on an electrified field with that on neighbouring 
ground, worked in the same way with the same crop, bus without 
electrification. A case is quoted in which one out of six acres of 
ground, occupied with spring-sown wheat, came into ear in the last 
week of June and was treated. Current was not applied until 
May 26th, and regular running only began on June lst. The dis- 
charge could thus not affect the number of ears, but only the number 
or size of the grains in each. The increase of 33 per cent. was due 
entirely to the larger ears, whereas normally the main increase due 
to electrification is in the number of ears formed. We have already 
mentioned the result obtained with oats in 1916, where increases of 
49 per cent. of grain and 88 per cent. in straw were obtained. The 
increased value of the crop due to electrification worked out to £6. 7s. 
per acre, and the cost of current only lls. for the whole season. A 
typical case of wheat treatment is worked out in detail, whence it 
appears that interest on expenditure at the rate of 65 per cent., 
which is ample to cover bad harvests and other risks, might be 
anticipated. Increases obtained with other crops are summarised 
as follows: Mangolds, 25 per cent.; cucumbers, 17 per cent. ; 
strawberries, 36 to 80 per cent. ; carrots, 50 per cent. ; beet, 33 per 
cent. In view of the importance of rotation of crops it is interesting 
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Fic. 2.—Typicat A.E.D. TRANSFORMER. 


to observe that the method is applicable to all crops, with the pos 
sible exception of leguminous ones. 
In conclusion, it is calculated that the area available for the culti- 


` vation of wheat, without prejudice to other crops, in this country is 


approximately 4 million acres, which on the present average yields 
32 bushels per acre, giving a total of home-grown wheat of 16 million 
quarters. This would leave about 20 million quarters to be im- 
ported. But if, by the application of electrical methods, the average 
yield could be increased to 50 or 60 bushels per acre, the present 
import of wheat might well be reduced some 80 per cent. 


_ Cushioned Gears and Power Saving.—In the “Electric 
Railway Journal ” Mr. G. W. Remington points out that the 
energy expended in shock and vibration is frequently included 
in the gear losses. Vibration losses in the gear of a 20-ton 
car, stopping seven times per mile and running at 10-68 miles 
“per hour, with an annual mileage of 40,000, are equivalent to 
an expenditure of 25 tons of coal perannum. Springs are not 
an adequate device for stopping vibrations, and cushioned gears 
are recommended. Rubber gives good results, and although 
the first cost is relatively high, this is saved in maintenance 
and in smaller depreciation of armature windings, brushes, &c. 
Besides giving quieter running, cushioned gears afford a direct 
saving of 10 per cent. in energy consumption. i 
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Juvenile Unemployment. 


During the war there has been a large increase in the 
number of boys and girls employed in industry, and accord- 
ing to. statistics that are now available the increase in 
January, 1918, over the figure for J uly, 1914, was 342,000. 
The cessation of hostilities necessarily brings about great 
changes in industrial conditions, with the consequence that 
large numbers of these juvenile workers will no longer be 
required, theugh considerable numbers may nevertheless 
be re-absorbed after an interval of transition. We are 
therefore about to be faced with the problem of serious 
juvenile unemployment, and the question arises whether 
special steps should not be taken to cope with this evil. 
The position has been exercising the Ministry of Recon- 
struction, with the result that a lengthy memorandum 
of 114 pages has now been issued, entitled “* Juvenile Em- 
ployment During the War and After.” As a matter of 
fact, it is not so much juvenile employment. as juvenile 
unemployment, which is the serious problem at the moment. 

We do not doubt that any careful statement on the 
subject will receive sympathetic consideration, though 
we cannot help feeling that the present pamphlet is issued 
much too late.’ Probably the Ministry of Reconstruction 
was under the impression that the war would be continued 
considerably longer and that consequently plenty of time 
was available. Events, however, have proved otherwise, 
and now we are faced at short notice with a problem of 
considerable difficulty. ; 

A number of considered recommendations are made 
with a view to moulding a suitable policy, and among 
these we notice the suggestion that all Government 
factories and other establishments should be instructed 
to hold back the discharge of young persons until notified 
by the Employment Exchanges that vacancies are avail- 
able; and, further, that when juvenile workers are dis- 
charged they should be discharged in small groups at a 
time. Here, we think, the fact is forgotten that industry 
and contracts will not wait. Possibly some of the Govern- 
ment contracts may be extended, and in certain lines of 
work they will undoubtedly be extended, but apart from 
these special cases it is out of the question to manufacture 
merely for the sake of manufacturing. Therefore it may 
be taken as a foregone conclusion that a proportion of 
juvenile workers will be discharged in the near future, 
and probably considerable numbers have already been 
discharged. Further, it is necessary to bear jn mind that 
juvenile labour is necessarily the most inefficient form of 
labour. and the most irresponsible. In some respects, 
for the work that is done, it is the most highly paid, having 
regard to its inefficiency. Therefore it follows that dis- 
charges will be given in those cases where juverifle workers 
are of the least commercial value; and, further, it is out 
of the question to retain these workers in such numbers 
as to be out of proportion to adult workers. From the re- 
commendation given in this pamphlet it might be thought 
that juveniles can be employed quite irrespective of the 
number of adult workers. 

Another recommendation is that employers should 
co-operate closely with Juvenile Employment Committees. 
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This, we think, is highly desirable. A Juvenile Employ- 
ment Committee consists of representatives of the local 
Education Authority, of employers, of trade unions and of 
persons specially interested in the social welfare of juveniles 
under 17 years of age. A Committee of this kind is able 
to judge of the local needs far better than any other body, 
and should be in a position to make sound recommenda- 
tions as to the course to be followed in any locality. They 
can obtain information as to the number of juveniles likely 
to be discharged at any time and, equally, the probable 
demand for juvenile labour in other industries. 

It is pointed out that some alleviation of the pcsition 
could be achieved by stopping the normal influx of bovs 
and girls into industry on leaving school during the next 
vear or so, and that this might be brought about bv putting 
the new Education Act into immediate force. If this can 
be effected it will certainly be an advantage. In the House 
of Commons there was a cry in certain directions against 
extending the age at which bovs and girls are allowed to 
leave school, the idea being that this would interfere with 
industry. If there is now a prospect of unemployment 
among Juveniles already in industries, then the present is 
undoubtedly a good opportunity for introducing the pro- 
visions of the Education Act. The real difficulty, however, 
is that it would not be sufficient to keep bovs and girls at 
their present schools after reaching the age of 14. -They 
would require something different, and at the moment 
no suitable courses have been arranged; there is a shortage 
of teachers, and probably accommodation also would be 
lacking. 

There is the further suggestion that the werking hours 
of juveniles might be curtailed, and should very properly 
be curtailed. This, we think, is a suggestion which will 
meet with approval in many quarters. 

Another problem is the handling of juveniles who are 
actually thrown out of work. The worst thing that could 
happen would be to allow them simply to remain un- 
employed. Owing to war conditions, many of them will 
have received wholly distorted views of their .monetary 
value and of life in general. and in all probability many of 
them have been following lines of activity which are little 
short of blind-allev occupations. The present memor- 
andum shows very clearly that not only have opportunities 
for “learnership”’ diminished in the past two or three 
years, but youths have shown themselves reluctant to take 
such opportunities as offered, preferring immediate gain to 
future prospects. This view may have been fostered by 
the prospect of military service on reaching the age of 18. 
Under nórmal conditions it will be necessary to introduce 
a saner outlook. Here, undoubtedly, a strong case 
can be made out for some form of education which. 
if nothing more than a form of discipline in camp 
life, would be a distinct advantage. How far this could 
be effectively carried out it is difficult to say. It is pointed 
out that many military camps will be available and might 
be used for this purpose, and we feel sure that something 
useful might be done in this direction if it is handled 
promptly and in the proper way. Possibly the simplest 
method would be to select those who are willing to under 
take work of this character from the Army as far as ® 
practicable. Both men and women would be available 
in this way. There is, of course, the ever-present difficulty 
of money, but it would certainly be a better investment 
to spend a little national money in this direction than to 
save money by allowing juvenile workers, through ur 
employment, to fall into a state of deterioration at SU 
an early age. National responsibility, should take p'* 
cedence of national economy. 
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Why the Progress Department Should Control 
; = Transport. | | a 


By W. J. HISGOX. 


The question of inter-departmentel and internal depart- 
mental transport does not, in meny engineering concerns, 
receive the attention it merits. It is looked upon es a re- 
. grettable necessity, and as such it is tolerated, whereas the 
utmost consideration should be given with a view to devising 
the most expeditious system of transport, in order to ensure 
that the best effects are obtained from the increased produc- 
tion of any specific department or section, by an increased 
output from the factory. 

As a nation we have learned within recent yeers the tre- 
mendous value of an efficient transport organisation, and with- 
out it our country would not have been in the proud position 
that she is to-day. Our engineering concerns can profit from 
the lesson which the nation has learned in this direction, for 
an efficient transport organisation is as vital to their interests 
as it is to the interests of the country. 

The transport organisation of the engineering factory is 
indissolubly linked with progress, and it is obvious, therefore, 
that it should be controlled by the Progress Department. 
This, however, does not always happen, and at the moment 
the control of the transport organisations of various engineer- 
ing firms may be summarised as follows :— 

1. Each department controls its own transport, under the 
supervision of the head fofeman of that department. 

2. The transport organisation of the factory established 
as a separate unit, and controlled by its own officials. — 

3, Transport men in each department, under the control of 
the general store. | 

4. Transport men in each department, working in con- 
junction with the departmental progress chasers, under the 
control of the Progress Department. 

I have seen the four systems referred to at work in various 
factories, and I have no hesitation in saying that the last one 
was decidedly the most efficient. Why that should be so 
I hope to make clear in this article, and in enumerating the 
advantages of progress control of transport, I hope to extin- 
guish the clains of the rival systems. | 

It must be assumed that the Progress Department possesses 
a strong and efficient organisation, and is represgnted. in the 
form of chasing stafis, in every works department throughout 
the factory. Each progress chaser is responsible cither for 
the whole of the details produced by a specific section of eny 
one department, or for the parts comprising a particular line 
of manufacture produced in the department. This being so, 
the progress chasers are the virtual controllers of the depart- 
mental transport organisation, and each transport worker 
may be looked upon as a second grade chaser. 

It is absolutely certain that the best can be got out of a man 
by putting him on his mettle, though this does not appear 
to be realised by many engineering firms with regard to the 
departmental worker. To ı he is merely a le.boyref, and~ 
the fact that his duties consist of merely doing as he is told, 
without understanding the why’s and wherefore’s of such 
instructions, is fatal to individual action, the man heving no 
incentive to think or act for himself. The responsibility is 
placed on the shoulders of two or three petty officials, and the’ 
remainder of the workers merely fetch this or cerry that, 
doing just as much as they are told, and no more. | 

This state of afteirs is a great drawbeck tothe efficiency of 
the average transport system, and is one of the best reasons ` 
why the Progress Department should assume control of the 
organisation, Individuality is a characteristic of this depart- 
ment, there being no “ unskilled ” worker (in its: true sense) 
in its organisation. Every member of the department, no 
matter what his position may be, is a thinker, and is expected 
to act for himself within the limits of his position. That is 
why the suggestion wes put forward that the departmental 
tr:nsport workers should be rated as second grade chasers, 
and if this is adopted the result would speedily realise expec- 
tations. \ i 
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To successfully explain this line of argument it is necessary 
to_set down the broad outline of the progress system, which, 
in a nutshell, simply means progress control of the whole 
works organisation affecting delivery. The section leaders 
in the central Progress office are directors of production, each 
of whom is responsible for the progress of his own line of 
manufacture, from the moment the order is received in the 
factory, until it is closed by the despatch of the whole of the 
items covered by that order. Keach department in the factory 
has its own staff of progress chasers, working under the control 
of the section leaders, but acting on their own initiative in 
order to obtain the best possible results in connection with the 
work in which they are interested. This procedure, so far, 
is generally accepted, but for the progress system to be really 
efficient it must be carried a step further. 

It is impossible for the progress chasers to perform their 
duties expeditiously unless they heve the control of the 
departmental transport, for they are hampered at every turn 
if completed or partly completed details are not moved in 
accordance with the degree of urgency. The departmental 
chaser must consider that usually many operations have to be 
performed in connection with any specific component part, 
and that unless these parts are moved from section to section 
in the order in which they are required, he cannot expect to 
meet his obligations. It is therefore essential that the chaser 
should be in a position to ensure parts moving about as re- 
quired, and to accomplish this he must control the transport. 

The progress chaser must not be treated 2s a nonentity. 
He is a very live factor in the works organisation and, re- 
cognising his usefulness, the firm should give him every 
facility to enable him to discharge his duties to their mutual 
satisfaction and advantage. 3 

By accepting the transport worker as a supplementary 
chaser his worth is considerably increased, and he becomes a 
real help to the departmental chaser. Fire his imagination, 
and he develops initiative, and it must not be forgotten that 
here probably is the nucleus which will produce the chaser, 
and eventually the progress man, of the future. | 

The department transport worker, under the control of the 
chaser, is acqueinted with the degrce of urgency of every 
specific detail, and he collects such parts, makes out the ne- 
cessary notes, and transports them to the next stege. He is 
in the shop, and also of the shop, and he is conversant to a 
certain degree with the shop conditions prevailing at tle 
moment. He hes at his: disposal the means of ascertaining 
what class of work is desired by a certain section of the de- 
partment, and, knowing what work is available, and its claim 
to prioritv, he is enabled to satisfy the section, and at the 
same time ensure the right job being to the fore. It is not 
suggested that he does this entirely on bis own responsibility, 
but. by working in accordance with the wishes of the chaser, 
he often-anticipates those Wishes, the result being thet much 
unnecessary worry is diverted from the chaser, and the depart- 
ment as } whole naturally benefits. , 

In factories. where each detail is sent to the Inspection 
Department efter every operation the transport man is espe- 
cially useful, for it is well-known that unless stringent measures 


-are taken a vest amount of delay is occasioned in this connec- 


tion. The transport, man does not merely load the parts 
ona truck and dump them in the inspection shop, but intelli- 
gently interprets the importance of swift transit, and in the 
case of a specially urgent job can make use of the information 
in his possession to influence others to recognise the necessity 
for urgency. | 
The progress control of the transport orgenisation neces- 
sarily means the linking up of the transport organisations of 
each and every department in the fectory. In the factory 
where each departmentel head is merely responsible for his 
own internal transport, that responsibility ceases the moment 
the work leaves that department, and it is left for others to 
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pick up and carry on with the work. Under progress control 
“there is no ieee i in the chegin, for the moment the job is com- 
pleted in one department it is transported to the succeeding 
department, where it is automatically picked up by the 
‘transport men in that department, and progressed through 
the subsequent stages by the chaser responsible. 

The moment the transport worker is put on his mettle, 
_ he affects (as all other similarly placed workers do) a. lively 
_ interest in ell the details appertaining to his duties, and as a 
_ result many vexatious delays sre obliterated. Every man, 
_ no matter how humble his position in business may be, will 
respond to criticism, especially if appreciation is expressed 
. in connection with his efforts. If, however, he is ignored by 
those in authority, and treated as 2 nonentity, he rapidly 
sinks into a groove which is fatel to progressive business, 
and mekes an addition to the already vast number of workers 
who merely do whet they are paid for, and not one jot more. 
No ambition, no hope for the future. Affecting no interest 
in their work, looking forward to leaving time almost as soon 
-as they arrive in the morning, and pocketing their money on 
Friday night—all of which could have been avoided hed a 
little common-sense been used, and a little judicious organise- 
tion been effected by those responsible for the manegement of 
‘the factory. It has been £ sad feature in a great many engin- 
eering concerns in the past, but I am bold enough to assert 


that such a state of affairs cannot be tolerated in the future, — 


for if a firm is to hold its own in the competitive days aheed, 
then every man and every women connected with that firm 
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(in whatever cspecity they mey be serving) must be ẹ rec! 
live humen force, accepting the responsibilities which {ell 
within their sphere, and using their breins as well as their 
hands. 

It is no less important for the firm to instell the latest me- 
chanical appliances for faciliteting departments! transpor 
then to install the letest and highly productive tools in the 
machine shop. It is short-sighted policy for the firm to ensure 
rapid end economicel production: if the facilities ere not 
availeble for equelly rapid and economical transport. The 
great thing to consider in this direction is the saving of humen 
energy, end although the mechanical applicnces have to be 
installed to suit the design or the layout of the factory, the 
overheed system of transport should be used wherever possible. 
Overhead hand or electric cranes should be instelled in the 
main bevs, and the light runway should traverse wherever 
it is possible to run en extended system. One mēn cen handle 
with ease on the runway loeds which, upon the floor, would 
tax the strength of two or three men, and this mode also 
ensures swifter transport. Floor trucks ere not economic. 
end the bogie truck is only of use on 2 mein gangway, and wher 
heavy work is being handled. 

Obviously, transport is a most importent factor in the work 
organisation, and I hope I have mede out a case for progres 
control. The activities of the Progress Department, ¢: 
explained at the onset, have far-reaching consequences, and 
its control of those forces which are calculated to effect delivery 
is obviously essential, if it is to become thoroughly efficient. 


- Electric Welding.” , 


By THOMAS T. HEATON. 


ro ARC WELDING. l 

E Benardos.—The author has manufactured steel barrels, drums ard 
tanks, &c., by this system for 25 years with success. The work is 
positive to a carbon electrode. Therefore, no deposit can take place 
from the carbon to the work, which is of open-hearth mild-steel of 
good quality. The we'd remains soft and is purer iron than the 
“original metal. The current is direct, the voltage being about 90 
volts and the amperes 250 to 500 according to the thickness of metal. 
There are hammered weds and fused we'ds, and the results are very 
good, seeing that the work is designed to suit the process and the 
process the work. The are may be 1} in. or 2 in. in length, and the 
heat may be well spread over a fairly large surface, which is, in the 
work in question, an advantage because it avoids extreme local 
stresses in the we'd ar.d tends to prevent deterioration of the metal 
surrounding the we'd. 

The speed of weiding is considerable. We'ds in miid steel 3°5 mm. 
thick can be made, including the heating and hammering, sound 
and petroleum tight, at the rate of 2°76 minutes per foot long ; 
mild steel bosses fuscd ard not hammered at 1'73 minutes per foot 
of weld; and other fused we'ds 1:22 minutes per foot of actual 


we'ding. Eight inches of 15 mm. diameter carbon of good quality 
‘are consumcd in we!ding’50) ft. of mi'd steel } in. thick. 
i Cutting Mild-sted Plates, 
eo Fe =" 
Widt! -4 7 Cost of 
th. | Thickness.| 0" Time. Electricity. | current and 
i l of gap. , clectrodes. 
. Feet. Inch. Inch. Min. Sec. Units. | Amps. d. 
1 l yo 3 0 ;. 1:75] 415 23. 
1 j 2 10 | 125| 420 24 
1 3 i 1 25 0-75) 420 17 
1 } a 0 45 0-40| 375 1} 
shaft. | 8 (diam. ). l$ 50 0 31:75| 425 393 


The carbon, 15 mm. diameter, is consumed as follows : About 3 in, in 
the plates in each case, and 24 in. in the 8 in. shaft. 

The gap is wider and the cost less than with oxy-acetylene, 
allowing for carbide and oxygen at fairly normal prices, respectively 
at 4d. per lb., and 4s. €d. per 100 cubic ft., but in cutting the 8 in. 
diameter shaft the time is more than three times that with oxy- 
acetylene, and generally the oxygen cutter compares favourably 
in time, as oxygen, at high ssure, blows away the meltcd metal 


* A'yitract of a Paper read befofe the Institution of mechanical Engi- 
meers. 
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quickly. The carbons are taken at <d. per foot long, ard the current 
ld. per unit. | 

In the hammercd weds the cdges are butted, and pieces of scrap 
steel of the same quality as in the parts to be welded are laid on to 
thicken the weld. These are fused in before hammering, and thev 
protect the abutting edges from burning. It is therefore a natural 
sequence to think of a metallic electrode in place of the carbon, ard 
with such metallic electrode other substances than iron or steel may 
be associated, and the Benardos specification mentions this fact. 

K jellberg.—Oscar Kjellberg, of Gothenburg, introduccd into 
Englai.d in J907 a metallic electrode to replace carbon. He made 
the work negative to the electrode, so that the natural terdency 
would be to deposit the metal of the positive electrode on to the 
work. This system is largely and successfully uscd. The metal of 
the electrode is meltcd into the joint ard then hammered. The 
metallic electrode is coated with a fusible silica flux, the object of 
which is to prevent oxidation ard to insulate the electrode. te 
are dissipates this flux, leaving no slag. The current is direct, an 
varies according to circumstances from 45 to 90 volts. The elec- 
trodes vary in size, but generally may be taken as ẹ m. dan 
soft iron wire. The current may be about 145 amperes on wor 

in. to 3 in. thick in mild steel. 
‘ It is not found to be really satisfactory to apply this system to 
Work in mild steel to thicknesses of plate below jin. The author 
has tested welds in thinner material, but would consider them less 
satisfactory than hammerd welds made with a carbon electrode. 
The heating is more local ard cannot be spread as with the an 
carbon electrode. Nevertheless some remarkably gocd results 
are obtaincd by well-train.d we'ders in boiler repairs, ship rep 
&e. The apecd of we'ding is not so rapid as with the Banan 
The coating of the metallic electrode may be varicd to suit the na k 
of the material to be welded, and the Kjellberg patent covers ) 
in its specification. The metallic electrode melts away quickly an 
has to be changed. This is one of the details in which skill is m 3 
in the workman, because the weld is cooling while, a new een mee 
being inserted, so that at the point of junction of the R ae 
portions of the weld there may be a possibility of a detect. 
skilled and careful operator can overcome this difficulty. inoi 

ec 


The Quasi- Arc.—This is a process in which a metallic e 


is used as in the Kjellberg process. It is the invention of Mr. 


ults sre 
Arthur Strohmenger, of Londo! and some excellent res 
aed by it. Mr. Strohmengér has brought out various methi 
of covering metallic electrodes with fusible insulating coatings. 


: i { are 
coatings may be of such wi nature a to supply constituents that. 
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burnt out of the metal in, welding, and: s0 compensate for their 
Josa,. With some electrodes aluminium wire is incorporated urder 
the coating. Blue-asbestos yarn is especially preferred as a coating 
for the electrede for welding iron or mild steel, as it forms a reducing 
flux, and it may be smeared with a composition such as sodium 
silicate or aluminium silicate, &c., to vary the fusing temperature 
of the yarn. $ Extreme care is used in the preparation of the elec- 
trodes, and ‘much stress is laid upon the good ard regular 
quality of theJfmetal of which they are composed, and upon the 
exactness and evenness of the coating. 

The metallic electrode is positive to the work and, infusing, is 
‘deposited upon it. The coating in melting forms a vitreous slag 
which covers the weld ard flakes off more or less in cooling. The 


slag must be carefully removed if successive layers of weld are l 


required. Its object is to protect the weld from absorbing oxygen 
and so avoid deterioration of the quality of the metal at the weld. 
The metallic electrode fuses into a joint prepared by bevelling the 
edges of the pieces. to be welded. It is in almost direct contact 
with the metal to}be welded, so that there is not properly an are. 
The operation{is otherwise very similar to that in the Kjellberg 
system, but,there is no hammering. The electrodes vary from about 
14 S.W.G. to 4 S.W.G. in diameter fer ordinary work up to } in. 
thick. em 


This system appears to be best suited for thicknesses above 


Fia. 1. 


+ _in. thick, though as in the Kjellberg process thinner metal can 
be weldcd. The specd of welding is relatively greater for the 

ter thicknesses in comparison with that of oxy-acetylene welds, 
but is much less than with the carbon electrode up to } in. The 
heat is, of course, very local, ard as with the Kjellberg system it 
cannot be spread over a large area. The current is direct, and the 
voltage recommer.dcd is about 100 volts, and much lower in amperes 
than with the Benardos system, varying from 20 to 175 amperes 
according to the thicknesses operatcd upon. 


‘Electric Resistance or Contact Welding.—The earliest application 


of the Thomson resistance weiding introduced into this country was - 


that of causing currents of electricity to pass through the abutting 
er.ds of pieces of metal to be we'ded, thereby generating heat at the 
point of cogtact, which also becomes the point of greatest resistance, 
while at the same time mechanical pressure is applied to force the 
parts together. Bars, angle, tee ard other irregular sections are 
we ded by this process, as are tubes, circular tyres for cart-wheels, 
rims for the wheels of motor-cars, frames, wire-netting, chain ar.d 
mid steel wire down to very small dimentions. 


There are two methods of electric resistance or contact we'ding, 


namely, slow and fast :— 


1. Slow welding, with a small electrical input and considerable 
time for application. By this method the metal is heatcd slowly, 
drawing it where required by tapping with a hammer to close con- 
tact and when welding heat is obtained, set up rapidly and finished on 
anvil. By this method the metal is not bumt and no rotten metal 
is hammered back into the weld. The current is at one or two volts. 
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. 2. Fast welding. Heavy electrical input is used for a skor 
period and the metal burned at the joint. The weld is closed up 
continually while burning occurs and after circuit is broken, until 
all soft- and rotten metal is squeezed out from between the faces. 
This rotten metal is removed when cold by grinding. No hammer- 
ing on the anvil is done at all, so that only clean metal is left between 
the welded faces. The actual voltage applied to the jaws of the 
we'der depends on the nature of the contact of the jaws, ard may be 
anything between two and four volts. 


TuBE WELDING. 


The following examples may be of interest as showing the a 
required and cost of same per we'd :— 


Slow Method.—Tube weldcd I{in. diameter by & in. © thiek. 
Maximum input 30k.v.a. This tube was welded. very slowly so as 
to do away with any thickening of the metal at the we'd. These 
tubes are cut off quite square—originally they were cut off bevelled 
so as to avoid any contraction of the tube interior, but this was 
fourd to be. unnecessary. On completion of the we!d and while hot, 
the outside diameter is reduced by tongs closing on to and worked 
around the tube, gaps being cut in these tohgs to allow. the scale to 
come away freely. No hammering is done ard no lump is left 
on the inside of the tube. These tubes stard a hydraulic _test of 
3 0) lb. per square inch, and failures are less than 1 in 500. 
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Fast Method.—Where thickening at the weld is not detrimental, 
solid drawn steel tubes were welded in 25 seconds, with a maximum 
input of 34 k.v.a., the diameter of the tube being 1] in. outside by 
4 in. thick. 

/ TYRE WELDING. 


Slow Method.—Steel tyre 2} in. by $in. Hard springy steel for 
gun-carriage wheels took 0'7 B.Th.W, applied for 58 seconds, maxi- 
mum load 56 k.v.a. 


Fast Method.—Steel tyre 3} in. by $ in. Hard springy steel for gun- 
carriage wheels took approximately 0-9 B.Th.U. applicd for 30 secor-ds, 
maximum load 120k.v.a. There is no question that the we'ds are good, 
provided the conditions are right and proper care and skill employed. 

A more recent development of the Thomson system of resistance 
or contact we'ding is carricd out by machines edaptcd to more or 
less special purposes, There are two varieties of operation—namely, 
spot welding and roller welding. The principle is the same in 
both. The work is placcd between electrodes of pure copper and 
current is passed through it, causing heat at the point of contact 
while pressure is applicd to the work closing the joint ard com- , 
pleting the we'd. The current is supplied to the primary winding 
of a transformer placed within the machine. The secondary 
portion of the transformer consists of that portion of the machine 
that does the work and terminates in the electrédes. The current 
varies according to the speed and the thickness of the work. In 
thin work of, say, 20 B.G. the voltage at the electrodes may be } to l 
volt, and the current, say, 80 amperes. The current is again alter- 
nating’and of single-phase. 

G2 
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The current, the pressure of the electrodes upon the work, and 


the apeed of operation. must be carefully adjusted each in relation 
to the others. With mi'd steel 20 B.G. thick perfect we'ds may be 
made at a speed of about eight secor-ds to the lineal foot between 
rollers. Where rollers cannot be applied the welds are made by a 
series of spots. If the spots overlap tight joints are made. 
tighthess isnot essential the spots may ne applied at intervale. 
The welds:are very strong ard sourd, ard probably the metal is 
left in a better cordition with this than with any other system of 
electric we'ding. 

The best work is produccd when the machines are regulatd 
automatically. That is to say, where the time during which the 
eléctrodes are impressed upon the work does not depend upon the 
workman but .upon the machine. The author is referring here 
more particularly: to spot-we'ding. In roller we'ding the feed must 
be automatic. ; 

To weld successfully ard to produce the best results so far as 
the metal at the we'd is concerned, the metal to be welded must be 
suitable. The author refers more particularly to mi'd steel. It 
shou'd be made by the open-hearth process, sourd, of regular 
thickness, ard low in carbon, sulphur and phosphorus. Otherwise 
it may be difficult to weld or the we'd when made may be brittle. 
More especially in resistance welding of thin steel the metal must 
be clean and free from scale. Too much phosphorus tends to 
make the steel brittle when co!d, too much sulphur tends to prevent 
welding and too hot shortness. Too much carbon prevents we'ding. 
The author has found that for we'ding it is best to keep the carbon 
content below 0°] per cent. and the sulphur not above 9-05 per cent. 


Fie. 3.—Quasi-ARc WELES (METAL ELECTRODE). 
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Fia., 4.—THOMS0ON ELECTRIC RESISTANCE OR ConTACT WELLS. 


The author particularly desires to draw attention to this question 
of quality, which has not hithérto received the general attention it 
deserves. He is of opinion that careful scientific investigation of 
the effect of each of the constituents of ordinary mi'd steel wou'd 
be of considerable value. There are special hard steels made, how- 
ever, which will we'd, and mild steel can be welded to them. For 
example, certain tool-steels can be welded to mild steel shanks. 


J'esting.—It is the author's opinion that an efficient system of 

testing should be applicd as far as possible to all we'ds. A good 
test for metal not subjected to pressure is to hammer the welds 
when cod to break superficial skin welds, ard then to apply petro- 
leum to the we'd. Petroleum is very penetrating, and will cone 
through a defect quickly as a rule. 
'- For vessels subject to internal pressures, it is best to apply either 
a test with compressed air for low pressures, say, up to 20 lb. per 
square inch, or a hydraulic pressure test for higher pressures. A 
high-pressure:test with compressed air is dangerous and shou!d not 
be used, or if uscd shou'd be applied only by skilled operato s 
under strict conditions. «A slight air-pressure may indicate defec 8 
either by dipping in water, in which case bubbles appear, or bv 
applying a soap colution to the surface co that defects are ir dicated 
by soap bubbles. i 
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There are certain we'ds, however, that cannot be very easily 
tested. For example, the hull of a ship is a very modern ‘application 
of electric we'ding. To’make deperdable welds in sucia cae 
demands the highest skill in the welders, whose reliability shon'g 
be proved by tests upon selected welds of a similar nature. 

The author conclu des by considering tests in some detail. 


APPENDIX. 
In an appendix photographs of a number of testa are reproduced, 
with particulars, and some of these we give below. A 


: l r 

Fia. 1.—Benardos Arc Welds.—Mild-steel flat bars (not annealed) 
welded across middle with cerbon electrode, bent in hydraulic pre 
until they showed signs of fracture :— 

(A) 2-in. by j-in. Slightly cracked somewhat away from we'd br 
bending to 150 deg. Cracked st two places indicated by arrows. 

(C) 2-in. by }-in. Cracked at weld by bending to 125 deg. Cruk 
clearly shown in photo. 


Fia. 2.—Kyjellbery Electric Arc Welds (Metal Electrodb). 


(D) Fracture of 2j-in. by }-in. mild steel har. 

This bar was— 

lst Annealed. 

2nd Welded with metallic electrode. 

3rd Re-annealed and fractured under steam-hammer. 
(E) 1. 2-in. by }-in. mild steel bar fractured by hammer. 

2. 2}-in. by }#-in. from mild steel boiler-plate fractured unde 

steam-hammer. 

3. 2-in. by oe mild steel plate fractured by gradual pressure. 

(F) Mild steel plate 13 BG welded fiat, and bent once to a right aige 
jn a vice. Fractured, but not right through. 


Fia. 3.—Q1tsi-Are Welds (Metal Electrode). 


(G) Mild steel plate }-in. thick. Welded flat, then doubled once o 
itself with hammer. Fractured close to but not at the weld. 
`(H) Mild steel plate 2}-in. by }-in. by 20-in. Welded across centre. 
Weld shown to immediate right of nail in photograph at xx. Tested in 
Strohmenger's Alternating Torsional Stress Mechine. Slightly cracked at 
weld and broken upat ġġ, away from weld, after 200,000 twists of 20 dec. 


Fia. 4 —Thomso. Electric Resistance or Contact W elds. 


(J) Two pieces of mild open-hearth sheet steel. Welded between 
rollers, longitudinally along middle; the edges being overlapped st 
weld, 20 BG thick. Bent cpld without crack or defect. | | 

(K) 1}-in. iron steam tubing. Welded at xx. Cut out to show section 
and interior at weld. The internal diameter is scarcely affected. 

(L) 1ł-in. iron steam-tubing. Welded at xx. Tested to 2,000 Ib. 
per square inch internal pressure without fault. 

(M) A boring tool. Mild steel with high-speed steel-cutting edges 


. The Future of the Electrical 
Industries. 


‘Last week we geve e general survey of the ground covered by the 
Report of the Enginetring Trades (New Industriez) Committee, which 
was appointed ‘‘ to compile a list of the articles suitable for manufa tue 
by those with engineering trade experience or plant which were either 
not made in the United Kingdom before the war, but were imported, or 
were made in the United Kingdom in small or insufficient quentities, and 
for which there is likely to be a considerable demand after the war. 
The Committee was instructed to make recommendations on the estab- 
lishment and development of such industries. 

The Main Committee set up Branch Committees for various industnes. 
and we now give the findings of the Branch Cem mittee on Electrica! 
Machinery and Apparatus which was constituted as follows: Mess. 
John Taylor, O.B.E. (Mather & Platt, Lte.), chairman, Herbert Tayler 
(Mather & Platt. Ltd.), kon. sec., L. B. Atkinson (Cable Makers’ Asson: 
tion), A. F. Berry (British Electrical Transformer Co., Ltd.), R. Dums 
(British Thomson- Houston Co., Ltd.). G. E. Pingree (British Thome: 
Houston Co., Ltd.), D. N. Dunlop (British Electrical & Allied Trades 
Association), B. Longbottom (Electromotors, Ltd.), R. H. Schofield 
(Ferranti, Ltd.), S. D. White (General Electric Co., Ltd.) and F. Hird 
(Siemens Bros. & Co., Ltd.). ; i 

The preliminary liet of articles furnished by the Main Committee w25 
afterwards modified to the following :— me 

Adaptors, arc lamp globes, auto horns and buzzers, automgbile light 
accessories. | 

Bell relays, batteries, brass caps for electric lamps. 

Cables, car-lighting sets, car-starting sets, carbons, ceiling roses, cio 
and clockwork for recorders, counterweights and pulleys, cut-outs (al 
kinds). i 

Distribution boards, dynamos. 7 P 

Electric bells, indicators and accessories, electric cooking and hee! 
apparatus, electrical measuring instruments of the indicating en 
geographically recording types and parts of the same, electric truck an 
vehicle motors, electroliers. te 

Fittings (small and all kinds), flash lamps, flexible metallic tubing. fus¢ 
boards, fuses, fans (table, ceiling and propellor). 

Glassware (heat-resisting and non-heat-resisting). 

Hand lamps, holloware for lighting purposes, including reflecto 
shades, lanterns and fittings. | 
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Indicators, induction soils, insulating materials of all kinds, insulators 


‘(porcelain and glass). , 


|; 


Lamp bulbs, lamp holders (all kinds), lightning arresters for large 


+ voltage overhead transmission lines. 


> 


: 


Magnets (permanent), magnetos, metallic filament lamps, motors. 

Nickel secondary cells. 

Primary pells (various descriptions), porcelain balance weighte, port- 
able electric drills (small), portable electric grinders, buffers and polishers 
(small), power limiting reactance coils, pushes. p 

Resistance wire and strip. l , l 

Sparking plugs, static transformers for electrical energy, street fittings, 


switches (all kinds), switchgear—extra high-tension, open-air sub-station 


j 


| apparatus, 


equipment suitable for fixing on poles. 3 ; ) 
Telephone switchboards: apparatus, accessories and kindred appli- 
ances, including mining telephones, mining bells and mine signalling 


Vacuum cleaners. + a 
Wall plugs and sockets (all kinds), water-tight fittings, wire (enamelled 
insulated). 
THE PRESENT POSITION. 


The Report proceeds: The Committee is satisfied, as a result of its 
investigations, that the majority of the items in this list cannot correctly 
be descrbed as ‘‘ either not made in the United Kingdom before tke war, 
but were imported, or were made in the United Kingdom in small or 
insufficient quantities.” As regards most of the items ample manu- 


~ facturing facilities undoubtedly exist, and in many cases, existed befor 


‘the war, for meeting the whole requirements of the United Kingdom and 


` the Colonies, and, in certain cases, for taking care of the export trade to 
‘other countries. These facilities were not, however, fully employed 


owing to the importation of articles from atroad. 

Certain items rightly appeared in the above-mentioned list, and as a 
result of the activities of the Committee; intimations have been received 
of intention to undertake the manufacture of the following articles: Car 
lighting sets, car starting sets, electric truck and vehicle motors, fans 
(table, ceiling and propeller), motors (small, 4 H.P. and less), small portable 
electric drils, small portable electric grinders, buffers and polishers. The 
labour employed in the production of these articles would be chiefly 
women supervised by skilled men. The concerns who propore under- 
taking the manufacture of the above articles are already established in 
the electrical industry, and intend simply to add them to their present 
lines of manufacture. ) | 

The Committee go on to treat separately certain items in the pre-- 
liminary list, because thy are either not manufactured by the average 


electrical manufacturing concern or, if sọ, are, as a rule, the product of 


an entirely separate factory.‘ ‘In this category are (1) carbone, (2) insulat- 


. ing materials, (3) magnetos, (4) porcelain for electrical requirements, (5) 


_ and it is printed as an appendix to this Report. 


- the dedonalintarcat purchase only British-made carbons. 


glassware for arc lamps, (6) sparking plugs. . Items (1), (2), (4) and (5) 


- are not products of engineering industry, but are essential to the manu- 


facture of electrical machines and apparatus. 


CARBONS.— A special report was made on the manufacture of carbons, 
The Report continues : ' 
In view of the vital importance to the country of this industry, as proved 
by the position which existed at the outbreak of war, the Branch Com- 
mittee strongly recommend that measures be taken by the Government to 
ensure the continuance of the industry. Certain Government depart- 
ments and public authorities should reverse their former policy, and in 


‘INSULATING MATERIALS.—T he manufacture of insulating materials can 
scarcély be considered as falling within the scope of the engineering 
trades, but ample supplies of satisfactory insulating materials are 
absolutely essential to the carrying on of the electrical manufacturing 
industry. ‘‘ Insulating materials” includes a very wide variety of 
products, for example: I. (a) ebonite, (b) magneto distributor materials, 
{c) composite materials other than the above; II. (a) cable papers and 
papers generally, (b) leatheroid and fibre ;' IIT. (a) mica and mica pro- 
ducts, (b) porcelain, (c) glass; IV. (a) varnished cloth (silk and paper), 
(b) adhesive tapes, (c) varnishes and compounds, many of which were, to 
a great extent, if not wholly, imported from abroad prior to the outbreak 
ef war. Considerable progress has been achieved during the war in 
overcoming the deficiency, but, the collective opinion of the industry 
indicates that (a) an enormous amount of research work is necessary, 
(6) manufacture in this countrycannot be successfully established without 
State assistance and support. The Branch Committee finds that many 
firms are preparing for increased production of insulating materials, and 
is of the opinion that the development of this industry is absolutely 
essential to the ultimate success and permanen:y of the British electrical 
manufacturing industry. The Branch Committee recommends that 
electrical manufacturers should purchase in future only British-made 
eee materials where obtainable, and thereby foster this branch of 
industry, 


MaGneros.—T his subject has already been dealt with in the ‘‘ Interim 
Report on certain Essential Industries.” Magnetos are now adequately 
made in this country, and the exclusion of German magnetos is recom- 
mended for a period after the war, except under licence, together with the 
1m position of a duty on all imported magnetos. 


PORCELAIN FOR ELECTRICAL REQUIREMENTS.—This can be divided as 
followa: (a) Porcelain for accessories such as ceiling roses, fuses, lamp- 
holders, switches, &c.; (b) porcelain insulators for high-tension trans- 
formers, switchgear, transmission lines, &c.; (c) porcelain for heating 
and cooking apparatus, sparking pluge, &&. The Branch Committee 
met representative manufacturers of the British porcelain industry, and a 
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resolution was passed unanimously, strangly recommending immediate 
co-operation between porcelain manufacturers and electrical manu- 
facturers,with the object of promoting standardisation of parts, reeearch,. 
&c. This co-operation has since been established. 


GLASSWARE FoR ARC LaMps.—Glassware is an essential part of the 
arc lamp, and can be divided into two classes: (1) Heat-resisting glass, 
(2) non-heat-resisting glass, both of which came exclusively from Germany 
and Austria and were manufattured in moulds and not hand blown. 
The method of manufacture of heat-recisting glass was practically 
unknown in the United Kingdom before the war. During the past three 
years some progress has been made in this direction, but it is represented 
to the Branch Committee that unless Government support is forth- 
coming glass manufacturers will not be in a position to supply arc lamp 
glasses in sufficient quantities after the war. 


SpaRKiING Piuas.—Sparking plugs for internal combustion engines 
were manufactured in considerable quantities in this country before the 
war, but the quantity of finished sparking plugs imported was probably 
greater than the number manufactured here. In the case of the British 
Colonies, the bulk of the plugs were of foreign manufacture. The manų- 
facture of sparking plugs is a very specialised trade which, in the opinion 
of the Branch Committee, should be encouraged in this country. 


= Extra-Hicu-Tension SwitcHGeaR.—The development of: electric 
power for industrial purposes and for operating railways will, in all 
probability,cause a demand for extra-high-tension switchgear for working 
pressures of 25,000 volts and upwards. The fact that such switchgear 


. has not yet been manufactured on a commercial scale in the United 


Kingdom has led public authorities in the past to place their orders for 
such gear abroad, usually in Germany or the U.S.A., on the grounds that 
the work must be given to a concern which has “ succesefully done 
similar work before.’ This position seriously affects British export 
trade, because foreign competitors have been able to bring forward to 
the detriment of the British manufacturers, not only their greater 
experience, but the fact that British public authorities were in the habit 
of placing their orders for such gear abroad. British manufacturers of 
switchgear, should be encouraged, because they have the capacity for 
such work, which represents merely a step beyond that which they have 
been doing successfully for years past. = : 


DEPENDENCE UPON OTHER INDUSTRIES.—The electrical’ industry is 
dependent upon other industries for certain requirements, amongst 
which are the following’: Refined oil for transformers and switchgear, 
silicon stee! for generators, motors, transformers, &c., glassware (such 
as lamp shades and lamp bulbs), flexible metallic tubing for industrial 
electrical fittings. The war has disclosed a shortage of the above 
materials and the Branch Committee urge the trade associations affected 
to consider the establishment in this country of the necessary productive 
capacity. . 

E EFFECT oF RESTRICTIVE LEGISLATION. 

The e'estrical industry represents probably (the Report proceeds) the 
highest development of applied science and mechanical engineering. It 
originated, broadly speaking, in Great Britain and should have been 
nationally fostered and supported, but on the contrary, its development 
was hampered by stupid repressive legislation. lt was, on the other 
hand, fostered and supported in other countries, where it consequently 
progressed rapidly and prospered. To prevent this country from 
developing the home industry and obtaining its due share of overseas 
trade, foreign competitors deliberately tried to strangle the industry. 
Credit should be given to the British manufacturers who ‘tnder such 
conditions ateuupled to maintain their position. It was well known at 
the time war broke out that the capital employed in the industry was 
very poorly remunerated, in consequence of which it was difficult to 
obtain financial support. a 

EFFECT OF UNRESTRICTED IMPORTS. 

The free importation into this country of manufactured goods has 
always formed a very serious hindrance to the development of the 
electrical manufacturing industry. Efficient production depends upon 
specialisation and the scale on which manufacture can be conducted. The 
insecurity of the home market brought about by the fact that foreign 
manufactures can at any time be introduced into it for the purpose of 
deliberately checking or destroying home manufacture by sale at an 
unreasonably low price, discourages the investment of capital in pro- 
duction on the scale necessary to obtain the highest efficiency, with 
the result that costs are not lowered as they should be by manufacture 
on a large scale. The power to withstand foreign competition by 
keeping selling prices low is thereby. lessened, so that the wholé system 
of free importation of manufactured electrical goods, without reference 
to the conditions under which they may be made has seriously ham pered 
the development of home manufactures, in the absence of which it is 
difficult to do a foreign trade, and to develop to its full extent the trade 
within the Empire. 

The free importation df electrical plant and apparatus has made it 
necessary to share our home market with foreigners, who, operating in 
their own home markets protected by tariffs and fostered nationally, | 
produce on a far larger scale than the British manufacturer. In face of 
suoh conditions the industry cannot be expected to thrive; every effort 
it may make can be immediately checked by foreign competitors and the 
home producer has no weapon with which to defend himeelf. 

The Branch Committee finds, from the evidence placed before it, that 
it is essential to establish confidence in the future of the manufacturing, 
industry by assuring it the support of the home market, without which 
the manufacturers practically all agree that it ie hopeless to expect any 
great development of the industry after the war, unless some measure of 
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protection is ava‘lable. The Branch Committee accordingly passed the 
following resolution unanimously :— 

“ That war experience and the finding of various Industrial Committees 
having proved to demonstration that the electrical industry is a * key’ 
industry, the recommendations of the Electrical Branch Committee 
will therefore be based on the assumption that the electrical producers of 
this country are entitled to receive from the Government protection in 
the home markets against dumped and sweated goods.” 

Finally the Branch Committee make reference to the recommenda- 
tions of the Electric Power Supply Committee's Report, and suggest 
the establishment of a permanent Advisory Council, mainly composed of 
leading British electrical engineers engaged in actual manufacturing, 
which should be consulted in the first instance withregard to the individual 
appointments as Electricity Commissioners, and should continue as a 
Standing Advisory Council to the Commissioners. With a view to keep- 
ing the Council always up-to-date there should be compulsory retire- 
ment of a certain proportion of the members at reasonably short intervals. 


Modern Practice in Office Lighting. 


In a Paper read before the Illuminating Engineering Society on 
January 21 Mr. A. Wise discussed a number of problems in office 
lighting. He remarked that many installations carried out in 
Government offices since the outbreak of war had been planned on a 
rule-of-thumb principle; in other cases, where hotels had been 
taken over, insufficient attention was paid to the need for providing 
new wiring, outlets and fittings in order to provide a satisfactory 
condition of illumination. Actually no general rule for lighting 
offices could be given. Each kind of office required lighting accord- 
ing to the operations carried on. A broad distinction could, how 
ever, be drawn between the conditions in small offices, where the 
jights should be adapted to the necds of individual workers, and 
large rooms containing a considerable number of workers at regular 
intervals, engaged on similar operations. In the latter case the 
author was disposed to recommend semi-indirect general lighting. 
By this he did not mean merely lamps located in diffusing bowls, 
but fittings designed to throw the greater part of the light on the 
ceiling, and thus diffuse it throughout the room, some device being 
incorporated in the unit whereby a visible but mildly luminous 
surface was shown, so as to remove the ‘‘ cold ” effect of pure in- 
direct lighting. Mr. Wise illustrated several forms of fittings which 
enabled this result to be achieved. 

The author next proceeded to a general discussion of fittings 
adapted for office lighting, mentioning the chief forms of materials 
for reflectors, and illustrating by a diagram the effect- of deposits of 
dust on the lighting efficiency. Cleaning at frequent intervals was 
essential. Although, as stated above, it was necessary to bear in 
mind the kind of work undertaken in each office, a number of 
general recommendations could be made. If general illumination 
was used.a value of 4 to 6 ft.-candles was recommended; with 
local lighting for fine work, a somewhat higher value. 2 to 3 ft.- 
candles were often recommended for reading and writing, but it was 
necessary to remember that workers in offices had often to decipher 
difficult handwriting, and to deal wiih surfaces which were far from 
white. No unshaded filaments should be visible in the direct range 
of view. It was preferable to avoid polished surfaces for desks 
and surroundings. which reflected light into the eyes and caused 
trouble. Another difficulty frequently met with was the common 
use of copying ink pencil on more or less glazed paper in filling up 
forms, vouchers, &c. Such writing was often difficult to réad even 
by a very high illumination, on account of the insufficient contrast. 
General well-diffused lighting did not overcome this trouble. It 
appeared that a well-adjusted local light gave the best results, but 
it would be desirable.to avoid using either polished paper or pencil 
which gave a more or less glossy surface, if possible. 

Dealing with different types of offices, the author said that offices 
of departmental heads and board rooms could be conveniently 
lighted by semi-indirect means, and the same applied to rooms with a 
large number of workers. Banks and insurance offices presented 
somewhat special features. In many cases local lights for each 
worker were still preferred, but with modern appliances it seemed 
possible to get satisfactory results with general lighting ; there were, 


however, occasions when the architectural features did not permit l 


the use of reflection from a ceiling, and then local lights were neceg- 


sarily used. There were also special problems in local lighting; 


amongst which the lighting of shelves and racks might be mentioned. 
The author did not think that such areas could be really well lighted 
by local units, near the top of the rack or shelf ; well diffused general 
illumination was preferable, as there was not the same trouble from 
extremely oblique rays, and less danger of inconvenient head- 
shadows. Typewriters formed an exception to the general rule that 
ocal lighting should come from the left; most typists kept their 
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notes on their left hand, but it was also necessary to illuminate the 
keyboard and front of the machine. 

The lighting of drawing offices had been the subject of some 
difference of opinion. When the work extended over a considerable 
period of artiticial light indirect lighting had advantages, especially 
as regards the avoidance of inconvenient shadows. But when 
tracing had to be done, and especially very tine work, there was 
much to be said for properly arranged local lighting. In this con- 
nection the author illustrated a form of adjustable unit enabling 
both the height of the lamp and its position with regard to the board 
to be manipulated. 

In a short supplementary note to the Paper the author described 
a new form of incandescent lamp for projection purposes, which had 
several interesting features, and had been developed at the Osram- 
Robertson works of the General Electric Co. This consisted of a 
series of closely wound helices of tungsten wire, arranged in the form 
of a cone, so that, looking towards the apex, one saw an almost 
completely uniform incandescent surface, with no gaps between the 
filaments. The use of the lamp was illustrated, and the lecturer 
explained that it was intended for lantern work in small rooms. 
where it was not needed to illuminate a screen of large area, and 
Where an incandescent lamp of small consumption had many advan- 
tages over an electric arc. 


The Board of Trade and Internal 
Transport. _ 


In the evidence given in October last before the Select Committee on 
Transport, Sir Wm. Marwood geve details of the duties and powers of 
the Board of Trade in regard to internal transport. According to the 
“ Railway Gazette,” Sir William expressed the opinion that, as far as 
possible, it was desirable that the Board of Trade should not directly 
exercise judicial functions, as otherwise it would interfere with its ad- 
ministrative value as a conciliator. Under the Railway Companies 
Powers Act, 1864, railway companies could come to the Board instead 
of going to Parliament for three different objects. One was the authori- 
sation of working agreements, and, so far as he knew, they had never had 
a case of that kind ; another was the authorisation of additional capital : 
and the other was the extension of time for the disposal of superfluous 
lands. Upto 1899 the Board made 81 Orders under the Act, all of which. 
he thought, related to additional capital. 


LichT RAILWAYS. 


, Under the Railway Construction Facilities Act, 1864, the Board could 
authorise the construction of a railway, and up to 1899 the Board made 
23 Orders under that Act, mostly deviation schemes or small railway 
business, In 1896 the Light Railways Act was passed, which set up a 
Light Railway Commission to inquire into schemes and to make Orders 
which were provisional only, but could be confirmed by the Board. That 
relieved Parliament to some extent, and they hoped it was a cheaper 
method of procedure—whether it was was another matter. If a scheme 
wae strongly contested, it might be as expensive as an inquiry before 
Parliament, though many of the schemes had not been strongly con- 
tested. Under the 1896 Act 836 miles of line had been constructed. 
473 miles being cross-country railways and 363 railways on roads, as 
to which it would be difficult to tell where the tramways began and where 
the light railway left off. By applying for a light railway instead of a 
tramway the preliminary veto of local authorities was got rid of. The 
473 miles of cross-country railways veried from being branches of ordinary 
main lines on the ordinary gauge down to lines of about 2 ft. gauge. 

The Board could make Orders requiring various precautions to be taken 
for the safety of reilway servants with regard to the covering of point 
rods, &c.; but they had very little power, when a line was constructed. 
to order anything fresh on that line, except. that since 1863 they could 
order a bridge to be substituted for a level crossing. In the matter of 
rates and facilities, the Board had powers of conciliation, but its actual 
powers were not very great. The Board could add new articles to the 
classification, but could nos amend the classificaton by altering the 
position of an article, though the railway companies could alter it in 
their working classification. They had power to determine facilities for 
perishable goods sent by passenger train; they had never made an Order, 
but had occasionally got slight improvements made. There was also 
the power to order workmen's traines under the Cheap Trains Act, 1883. 


CARRIAGE OF GOODS ON TRAMWAYS. 


As to the carriage of goods on tramways, a great many tramway 
Orders and Acts had contained a provision empowering the undertakers 
to carry goods, and a schedule of rates, which was not generally put in 
the clause, but in a schedule to the Act. The result was that some tram- 
way authorities could carry goods practically on any portion of their 
system, whereas others might only carry them on portions of it. Brad- 
ford Corporation, for instance, on about half their lines might carry goods 
other than parcels, but on the other half they might not, which effectually 
prevented the carriage of goods on any part except on a very short piece. 
In other cases there was. perhaps, no power to carry goods at all. In 
certain cases, as im Menchester, for instence, he believed they did a con- 
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siderable business in carrying pzrcels. In Leeds they carried bricks on 
the tramways; there there was power to carry goods, and there was a 
brickyard inside Leeds, and a short exténsion line was authorised to 
connect up with that brickyard, and a certain amount of traffic of that 
sort was carried. M st tramway authorities carried their own materials. 
This matter had come before the House of Commons in the 1918 session, 
because Sheffield, who, generally speaking, had no power to carry goods 
-on their tramways, applied to Parliament to consolidate their special 
Acta; and the procedure was rather curious, because in that Consolida- 
tion Act they included a power to carry goods, which was an amending, 
and not a consolidating power. The House cf Commons had allowed 
the provision, but. it was raised again in the House of Lords.* The 
railwavs and the cartage interests were opposing. but principally the 
railways. At first sight it would seem reasonable that when there were 
the lines laid down goods should be carried, but there was the effect of 
competition on the railway undertaking to be considered, and also the 
residential question. In Bradford, where they had Been very deeply 
into the question, they had an idea of putting sidings from the tramways 
into the various works, and pushing ordinary railway wagcns elong and 
putting them into those sidings. That might be all very well in a busy 
road, but those living in a quiet street which had a tramwey up it might 
find it a nuisance if the tramway were working all night, long after the 
ordinary time of running. All tramways had power to carry parcels 
under 561b., but not all of them exercised it. Some took powers even 
to carry live stock, but no tramway that he knew of carried live stock. 
It would have to be considered whether there should be a general removal 
of the disability for carrying goods on tramways or whether some autho- 
rity, say the Board oi Trade, should consider the particular cases. There 
might be reasons in some particular cases making it undesirable to give 
the power, at least on portions of a tramway, or it might be desirable to 
limit the hours during which the power might be exercised. 


T. AC (LESS TROLUEYS . 


The Board of Trade had no power to authorise a trackless trolley 
installation. They endeavoured to take power in 1912, when they had 
a small Act before Parliament for amending the Light Railway Act, 
but there was a good deal of opposition, and they got beaten in Grend 
Committee upon it. The County Councils Association got up the 
opposition, because several big towns were promoting trackless trolleys 
into country districts, and they were rather against any facilities Leing 
given at the moment. 


hd 


Municipalities and Electricity Supply. 


The Law Committee of the Assoristion of Municipal Corporations have 
prepared a report upon the recommendations of the Electric Power 
Supp!y Committee, and last week this report was accepted by the council 
of the association. The report endorses the general principle thet the 
generation of electricity should be subject tc the control of a body having 
authority over a sufficiently large aree ; and as to the se’ection of arers 
and the determination of the type of Bosrd to be established, it suggerts 
that the commissions should be given certain general in’ications of the 
broad lines to be followed, and then be left with a free hand to deal with 
the situation in eacl. district. 

Regarding the constitution of the Boards, the Committee express the 
view that it would be a mistake to depart from the principle upon which 
Parliament has acted with very few exceptions for many yecre past, that 
such undertakings, which involve a monopoly, and upon which the 
prosperity of the people is so largely dependent, should be in the hand’ of 
pab'ic authorities. The (‘ommittee are convinced that in most cases it 
would be preferable to have Boards which are finaneed locally, and upon 
which local authorities should have a preponderating voice, due regard 
baing had to the financial responsibility undertaken ly the several con- 
atituent members. . i 

The Committee criticise the suggestion that whilst district boards 
should remain the owners of undertakings the operation might he 
transferred to a commercicl company as lessees, and say that both 

ownership and op2re‘ion should remain in the hands of the publicly 
constituted authority. Agreeing with the opinion of the Electric Power 
Supply Committee that district hoards should make no divisible profit. 
the Committee point out what they consider the apparent inconsistency 
of the suggestion that the undertakings might be carried on by com- 
panies whose primary object would necessarily be to make a profit for the 
shareholders. 

Regarding exceptions to the general rule that ownership should be 
transferred to the district board, the Lew Committee are of opinion that 
there are stations which comply with modern requirements, and which 
already serve a wide area, and have e large and diversified load, and might 
therefore b2 retained by their present owners, and in suitable cases used 
for’afiording a supply to larger areas. The Committee also consider 
that where the undertaking is sosituated as not to lend itself to a general 
scheme of generation and supply, the Commissioners should exercise & 
dispensing power, either temporary or permanent, on such conditions 
as they think fit. 

Authorities owning generating stations should (the Law Committee 
say) have the fullest opportunity of making representations or of pre- 
senting schemes to the Electricity Commissioners for the constitution of 
en area and a district boerd. The Committee also urge that any legisla- 
tion on the subject should provide that a municipal corporation already 


* The amendment was ultimately disallowed. 
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supplying power on a-large scale and over a large‘area, and able and 
willing to develop that supply at its own risk, should be empowered 
to do so at its own option, and that its existing area of supply should be 
extended to such an extent as may be deemed desirable by the corpora- 
tion and the Commissioners, having due regard to the local requirements 
of the district. E . l 
The Committee are strongly oi opinion that the proposed terms for the 
taking over of generating stations by district boards are inequitable, and 
after saving that ‘‘ the fundamental consideration is that the transaction 
contemplated is not a purchase and sale, but the formation of a partner- 
ship, they add: The essentials of a basis are, therefore, fairness between 
the partners and avoidance of inflation of the capital of the partnership. 
If these requirements are fulfilled, the Committee consider it is not 
necessary that the basis should be the same in every case. It is sug- 
gested, accordingly, that no attempt should be made to lay down a 
uniform basis, but that the two essentials already mentioned should be 
adopted as instructions, subject to which the Commissioners should deal 
with each case. This would leave room for agreements between the — 
pirties, to whom considerable freedom of action should be left, subject 
always to the approval of the Commissioners. 


Hydro-Electric Power in Ontario. ` 


In spite of the great potentialities of the St. Lawrence River and 
Niagara Falls as sources of power supply, reports which were summarised 
in last week's '‘ Board of Trade Journal ” are directed to showing actual 
and prospective shortage of water power for electrical generating plants 
in Ontario. 

Two of the reports come from the Consulting Engineer to the Com- 
mission of Conservation of Canada, who mentions that the water powers 
of the St. Lawrence are largely within the control of the peop‘e, but 
strong efiorts are being made by private interests to obtain control of 
the enormously advantageous power in, and adjacent to, the inter- 
national boundary wters. The city of Montreal and the vicinity are 


well supplied with electric energy, but, comparatively speaking, the | 


rates are bigh. If more energy were available at considerably lower 
rates, electric power and light would be much more extensively used 
both in factory and home. The power shortage if Eastern Ontario is 
acute. Urgent requests have reached the Hydro- Electric Power Com- 
mission of Ontario from such municipalities as: Brockville, Prescott, 
Winchester, Chesterville, Cornwall, Mille Roche, Smith’s Falls, Ferth, 
Carleton Place, Kemptville and Almonte for electric powcr to take care 
of connected loads aggregating from 15,000 H.P. to 20,000 H.P. with a 
present peak load of not less than 8,000 H.P. l 
ln this connection the Consulting Engineer to the Commission of 
Conservation refers to the export of electric power from Canada to the < 
United States (where the shortage of hydro-electric power is also keenly 
felt), and to the strong opposition there is throughout Canaca to the 
exportation of electrical energy required for use in the Dominion. After 
reviewing the present possib’e development of hydro-electric power 
from the St. Lawrence River and saying ‘‘ there has been a markee 
general tendency to exaggerate the quantities of water power capable 
of development,” the Consulting Engineer makes the tollowing summary 
of the povition :— Be ot, 

We may place the estirhated low-water power of the international 
portion of the River St. Lawrence at about 800,000 H.P., of which 
Canada is entitled to one hali, or 400,000 u.p. The estimatéd low-water 
power on the portion of the river which lies wholly within Canada would . 
be about 1,400,000 N.P. This, with its share of power along the inter- 
national boundary, makes an e timated total for Canada of 1,800,000 low- 
water continuous horse power. 

By adjusting their deliveries, vendors of power are frequently able, 
during certain hours,‘to. sell power which, during other hours, is used 
by anotler con-umer. For instance, the Hydro- Electric Power Com- 
mission of Ontario. by taking into consideration what is technically 
known as the ‘‘ diversity load factor” can, with a power capacity of 
250,000 H.P.. supply contract requirements of 320,000 H.P. ; therefore, 
assuming such a basis for the St. Lawrence River powers, Canada’s 
1,800,000 H.p. would take care of a power demand of some 2,400,000 H.P. 

In his report relating to South Western Ontario, which ir rerved from 
the Niagara Falle, the Consulting Engineer to the Commission of 
Coneervation states that the yearly loads of the municipalities supplied. 
have risen from 8,000 s.p. in 1910 to 250.000 H.P. (estimated) in 1918. 
He goes on to say that the present available supply of power for the 200 
municipalities served by the Hydro. Eectric Commission is exhausted ; 
the shortage isacute. Various measures of economy antl relief have been 
suggested, including a new project et Chippewa, which, with the surplus 
water available, will provide about 200,000 H.P., but this cannot be 
reckoned upon for approximetely three years. The propored size of the 
individual units, viz., 50,000 u.p., is lerger than in any other hydraulic 
development in the world. If unused water allotted to the Ontario 
Power Company is made available for the Chippewa project the capacity 
of the plant there may be increased to 300,000 H.P. 

Details of the capacity of the large power plants in Cenada at Niagara 
Falls show that the shortage of power a vear ago for present customers 
and firm contracts was 69,500 n.p. The total power generated on the 
United Stetes side of the Falls is 265,000 H.p. and on the Canadian 
Since Cenada exports 125.000 n.p. to the United 
States, the power ured by the two countries tx; United States, 
390,000 H.P.. Canada 263,000 H.P. If the power were equelly divided,, 
Canada would heve 63,250 H.P. more than the retains at | event. 


160 


Fine Measurement in Engineering 
2 ri Workshops. 


Mr. Vernon I. N. Williams, Technical Manager of the Small Tools and 
Gauge Departments of the Manchester Works of Sir W. G. Armstrong, 
Whitworth & Company, Ltd., gave a lecture on “ Fine Measurement in 
Engineering Workshops ” before the members of the Allen West En- 
gineering Society in the Technical College on Thursday evening, the 
23rd inst. The attendance was over 200, and it was by the courtesy 
of Dr. Burnie, of the Technical School, Brighton, that the Lecture 
Theatre was made available for the Society. 

The lecturer traced the gradual development of workshop measuring 
appliances and methods from the ea‘ly days of Sir Joseph Whitworth 
up to the present time, and laid stress on the fact that the basis of all 
modern engineering products is based on Sir Joseph's epoch—making 


prinicples of the origination of the true plane and the accurate multi- * 


plication or division of the Imperial Standard yard. 

The interesting statement was made that as the present French metre 
is not the ten-millionth part of the earth's quadrant, which was 
originally intended when the French scientists made their determinations, 
it is now possible to originate; de-novo, the British Standard vard by 
reference to the wave-lengths of certain mono-chr matic light radiations 
without reference to any existing tangible standard of length. 

A series of 37 lantern slides were shown which illustrated amongst 
. others, the first measuring machine made by Joseph Whitworth in the 
late “thirties ” of last century, in which the measuring screw is cut 
with a thread of 16 per inch, the wheel which actuates it being marked 
with 256 divisions (16 x 16). 

Several slides, kindly lent by the Director of the National Physical 
Laboratory and Messrs. G. Cussons, Ltd., of Manchester, were shown, 
illustrating the most modern optical projection instruments designed by 
the laboratory and used for the comparison and measurement of form 
gauges and screw gauges, and were followed by a further series in which 
certain modern methods of the gauging of machined parts were depicted. 
He asked the audience to bear in mind that the best class of inter- 
changeable work cannot be produced by rule-of-thumb methods and that, 
to ensure such products, the use of gauges and measuring appliances of 
the highest class is esstntial. l 

A discussion, opened by Mr. Allen West, followed the Paper, and at 
the close of the meeting Mr. West, in proposing a vote of thanks to the 
lecturer, expressed the appreciation of the Society to the lecturer and 
to Messrs. Armstrong, Whitworth & Company, Ltd., for having s0 
generously placed such a mass of unique information at the disposal of 
the engineering community. Messrs. Armstrong, Whitworth un- 
doubtedly occupy a position of the highest eminence in the engineering 
world, and their educational efforts could not fail to be rewarded in 
an increased national output. 


a me ene -a ae 


A Week of Big Strikes. 


There has been a fresh outcrop ot labour troubles this week, the most 
‘serious being in Belfast, Glasgow and London. ‘the whole industry cf 
Belfast was thrown out of gear. The shipyard workers began the strike 
with the demand for a 44-hour week, and they were joined by the 
municipal employés with the result that the city was without gai, 
electricity and trams. The strikers permitted the bakeries to have the 
means of continuing work, and some consideration was also given to 
hospitals. A supply of electricity was, after two days, allowed to the 
post office. The mills had to stop,and perhaps as many as 90,000 
persoas were idle. ; i 

On the Clyde 20,000 shipyard and engineering workers struck for a 
40-hour week. The corporation employés remained at work. It 1s 
stated that one big establishment had to be closed in consequence of 
the electricians coming out. The other men had no intention of striking. 
The total number out of work in the Clyde area is put at 70,000. — 

In the London area 10,000 ship-repairers in various trades—engineero, 
shipwrights and carpenters—left work to demand an additional 15s. a 
week. ae l 

Twenty-five thousand Fife miners went back to work on the advice 
of their leaders that they should await the national settlement. At 
the Manchester docks 4,000 men were on strike for two days because 
one man was not in the union. Ten thousand Tees-side shipyard 
workers were on ‘strike, 4,000 Leith shipyard men, 2.000 men in the 
Edinburgh electrical and engineering trades and 4,000 Bristol Channel 
boiler makers. There were minor strikes elsewhere. 


~ 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Licut.-Colonel C. B. CLay, V.D. 
Orders for the Week. 


Wednesday, Feb. 5.—Drill and Engineering Instruction for the whole 
Corps at 18.30. 


Friday, Feb. 7.—Range 18.30. 
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Ferranti Staff Dinner. 


‘The last Ferranti staff dinner was held erly in 1915, and there has 
been no gathering during the war. The eeventh annual dinner was held 
on Friday, the 24th inst., at the Midland Hotel, Manchester, Mr. A. W. 
Tait, chairman of the company, presiding. The gathering was the 
largest the staff has held, upwards of 170, including a number of guests, 
being present. The company included about 40 ladies, drawn from the 
office and works staft, and their inclusion in the party was an ex periment 
wnich will certainly be repeated. The Chairman, before proposing the 
toast of the Ferranti Company, regretted the absence of Dr. Ferranti, 


‘and voiced the feelings of those present in sending a message of sym. 


pithy to him and Mrs. Ferranti in their recent bereavement. Mr. Tait re- 
called the dinner of four years ayo, and stated thatin the interim no dinners 
had been held, because of pressure of war work. The Hollinwood works 
had been greatly enlarged for munitions out put, and the company had 
contributed a considerable quota towards the general producticn. 
Among other things, the factory had turned out 3} million gains and 
nearly half a million 18-pouncer shells. In the work oi reconstruction 
now proceeding they looked for co-operation between the management. 
staff and workpeople with the view to increased production ; only this 
latter could help to bear the burdens im posed by the war. 

Major P. THoMas, of the M.O.M., and one of the directors, in reply, said 
the Ferranti Company had a good record at the Ministry of Munitions, 
and he hoped that record would be maintained under reconstruction. 
Unity of etfort and unity of control were necessary. The workers needed 
to recognise that thev could not get something for nothing. and the 
enployers needed to have greater sympathy with their emplovees. 

Mr. ARTHUR WHITTAKER proposed the Visitors, and Mr. S. L. PEARCE 
(.B.E:, in reply, referred to the amicatle relations which had alway: 
existed between his undertaking and the Ferranti Company. Jn the 
change-over from war to peace the one team idea was to be encouraged 
n every possible way. After the dinner an excellent smoking concert 
was provided. Mr. Morris, Mr. Cocking ena Mr. Thorp contributed the 
more serious songs, Mr. Fenton was an uyroariously goed Lancashire 
comic, Mr. Crawley supplied a mirth raising recitation. Mr. W. E. 
Warrilow (on behalf of the visitors) told humorous stories, and Mr. 


. Campicn, for the seventh vear, sang ' My Old Shsko.’ now rechristencd 


the Ferranti anthem, on account of its rousing chorus. Mr. R. H. 
Schofield proposed the hea!th of the Chairman, and a most enjoyatile 
evening came to a close with the departure of the last car (a special put on 
by Mr. Chamberlain) for Oldhain, at eleven o'clock. 

During the afternoon, previous to the dinner, we had an opportunity of 
going over the Comyany's works at Hollinwood, and were shown tle 
rearrangements in progress for the peace production of transformers, 
meters and instruments. lt is upon these lines that the Company has 
in future decided to concentrate. ‘he present transformer shop 1s 
quite congested, but its transfer to two other chops, previously used for 
munitions, will assist in the extension of the business and the improve- 
ment of deliveries. The works are quite modern as to their equipment 
and the management and stafi have a unique ex perience in mass produc- 
tion. By contining the undertaking to three specialities, the Company 
can concentrate on output and sales in a manner which will ensure busi- 


nessin all parts of the world. 
e 


A London Metal Exchange. 


Some particulers of the Iron and Steel Exchange which is to be 
esteblished in London were given the other dey by Mr. J. W. Writby, 
chairman of the directors. For the present the exchange will be held in 
the great hall of Cannon-street Hotel. ‘There has been 450 applications 
for memberskip. The floor of the exchange will be divided into eight 
sections, each bearing a number, as a meane of distinguishing buyers and 
sellers in a particular market. It is proposed to limit subscribers to 
principals, and in the case of a limited com pany a director or an authorised 
official may be elected as a subscriber. ‘fhe annual subscription is to be 
three guineas with an entrance fee of three guineas for each representative, 
but the first 250 subscribers would be exempt from the entrance fee. A 
subscriber will be able to apply for an admission card for an authors 
clerk, and the annual charge would be two guineas. 

The objects of the Exchange include the following : If necessary, to 
adjust controversies between the members of such Exchange; t° 
establish just and equitable principles in those trades; to maintain 
uniformity in rules, regulations and usages; to adjust standards of 
classification; to disseminate useful information connected with the 
industry throughout all markets. 

The Exchange will be opened on Feb. 11 by Sir Albert Stanley, President 
of the Board of Trade. 


Mr. O. W. Brain, M.I.E.E., chief electrical engineer of the N SW. 
Railway and Tramway Department, in a recent lecture before the 
Northern Engineering Institute (Newcastle, N.S.W.), stated that arrange: 
ments had been made bet ween Sydney Council and the Railway Depart- 
ment for an interchange of energy up to 6,000,kw. ; and an arrangement 
also existed between Newcastle Council and the Commissioners whereby 
the latter will supply the Council in bulk, to meet the requirements of the 
district, from the Zara-street power house, on the shore of the harbour, 
which had been designed for an out put of 50,000 H.P. 
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Legal Intelligence. 


Ce eared 


i 


Breach of Factory Regulations. - 


A shipbuilding company was fined £50 at Sunderland for a breach of 
“the Factory and Workshops’ Act Regulations, 1901. A boy was killed 
by an electric shock when attempting to lift a radiator that was on a 
ships deck. It was stated that if the radiator had been earthed the 
-accident would not have happened. Fines were also imposed on the 
-compy for failing to have the regulations properly posted. ` 


Duty of Tramear Drivers. 


On the 23rd inst. the House of Lords allowed the appeal of R. Craig 
from a decision of the Second Division of the Court of Session in his action 
against Glasgow Corporation for damages in respect of injuries caused 
by being knocked down by a tramqar. Appellant was driving two cows 
along the pub‘ic road. and he a!leged that he was run down owing to 
-insufficient look-out by the tramcar driver. Lord Ormidale found thet 
there was fault on the part of the driver, and gave judgment for £150. 
This decision was reversed by the Second Division on the ground that, 
-even assuming that there was fault, it had not been proved that the fault 
contributed mainly or materia!ly to the accident. Lord Buckmaster, 
‘who moved that the appeal be a!lowe J, said a careful, reasonable look-out 
must have disclosed the presence of the man driving thecows. 


Gommercial Topics. 


Tes 
A Ministry of Commerce. 


Sir Albert Stanley made the public announcement the other day that a 
Ministry of Commerce will shortly be established, and that experienced 
men of practical knowledge have already been invited to join the board. 
Some proposal of the kind, which has long been the desire of commercial 

"men, has been expected, and interest now centres in the precise measure 
which the Government will put forward. The interpretation which the 
“ Times” pats on Sir Albert Stanley's statement is that the scope of the 
Board of Trade is to be enlarged, and that the Board will be given, the 
higher status of a Ministry. The commercial community will look for 
changes a great deal more important than a mere change of name. 
Meanwhile they will wait hopefully for signs of the ‘‘ new breath of life” 
of which Sir Albert Stanley spoke. ; bag 


* * * + 
' The Cable Delays. 


The inconvenience and loss due to cable delays remains causes of 
seriohs comp:eint. From Amsterdam we learn that five of the twelve 
cable wires to Holland are defective, and that telegrams to England 
are being sent by the mail. Mr. F. M. B. Fisher, director of the Imperial 
Commercial Association, has given publicity to four examples of delay on 

elegrams from Singapore. The most glaring case is that of an urgent 
message handed in at Singapore on Dec. 19, which arrived in London the 
following day, but was not delivered till the 30th. Referring to explana- 


tions of previous delays offered by the Chief Cable Censor, Mr. Fisher 


says that “ten days’ delay in the delivery of an urgent cable from the 
London cable office to the London business house cannot surely be 
attributed either to the condition of the Mediterranean sea or to influenza.’ 
The point Mr. Fisher endeavours to drive home is that these delays mean 
loss of business ,and that once the damage is done it cannot ke undone 
by an inquiry into the occasion of the delay. 

* * * * , 


Motors for Sailing Vessels. 


Several orders, which the Acting British Consu! at Palma, Balearic 
Isles, describes as important, have recently been placed by a company 
there which wants electric motors for. sailing ships. Manufacturets of 
electrcal tramway plant and electric motors suitable for adaptaticn to 
sailing ships are invited to send catalogues and Prices to the Camara 
Oficial de Comercio, Industria y Navegacion, Palma, Balearic Isles, 

* * * * 


Prices of Tinplates and Terneplates. 


The Minister of Munitions has issued a revised list of maximum 
© prices and provisions regarding tinplates and terneplates which take 
effeot from Dec. 1, 1918. | 
To the maximum prices and extras a sum not exceeding 2 per cent. 
may be added in the case of sales made by persons other than the makers 
or their agents, plus the actual cost of delivery. In the case of dealings 
between merchant firms it is not permissible for each of them to add 
such 2 per cent., as the cost to the ultimate consumer must not be beyond 
2 per cent. over the fixed maximum prices plus carriage charges. 
The above prices do not apply to sales and purchases for export 
except sales and purchases made through official agencies or Allied 
Governments, . 
$+ + * * 


Price of Steel Slabs, &c. 


The Minister of Munitions has issued a revised list of maximum prices - 


{nett f.o.t.),and provisionsin substitution for those fixed in November last. 
' These prices and extras are applicable to all orders for the home trade 

and export, but they do not apply to separate orders involving the sale 
- of less than 2 tons in any one specification. 
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- Electricity Supply. © 


New plant at the Aylesbury electricity works is expected to oost 
£17,000. 


The ForsBrook Pariss Councit is asking the federated borough of 
Stoke-on-Trent for a quotation for the supply of electricity. 


The_EvectricaL Trapes Union is asking for a 47-hour week, without 


- reduction of wages in all municipal electricity works. 


In MANCHESTER the efiect of the reduction in the output of munitions of 
war is reflected in a decline of 17 por cent. in the demand for electric power. 

The INVERNESS CHAMBER OF COMMERCE is taking up with the Ministry 
of Reconstruction the question of the development of the Highlands by 
hydro-electric power. oes 

ARDROSSAN Town Council has sanctioned the laying of a cablo by 
the Kilmarnock Electricity Department for the supply of electricity 
to the Ardrossan shipyard and harbour. , 

At Newron Assor the Urban Electric Supply Company has obtained 
permission to erect an overhead cable for the supply of electric current to 
premises near Hero Bridge. 7 at 

Evn1i3s Urban Council invite schemes for the electric lighting of the 
town. Particulars from the Town Clerk, Town Hall, Ennis. A meeting 
will be held to consider schemes and meet representatives on Feb. 11. 

WILLESDEN Council ha; applied to the L.G. Board for sanction to 
borrow £10,000 for mains, £5,000 for transformers, £5,000 for meters, 
£5,000 for services and £1,026 for a new roof for Salusbury-road sub- 
gtation. 2 , 

A special meeting of the Newry Town CouxciL is to be held on 
Monday week to consider a proposal to establish a municipal electricity 
undertaking. Manufacturing and business interests have been invited 
to expre3s their views on the project. m 

In the recently completed section of the FLEETWooD Fisyu Docx there 
are three electrically-driven transporter coaling cranes, each capable 
of handling 50 tons of coal an hour and of coaling two trawlers simul-. 
taneously Two slipways are also operated electrically. | 

The ABERDEEN ELECTRICITY COMMITTEE recommend that Mr. J. H. 
Rider, of Westminster, bo consulted as to whuther the electricity under- 
taking, along with the extensions in progress and in contemplation, is 
upon the best lines, having regard bétb to local conditions and the pro- 
posed national scheme. | 

The extension of the Braprorp electricity works at Valley-road, at 
a cost of £295,000, has been approved by the Board of Trade and the . 
Ministry of Munitions. One, if not both, cf the large new turbo-gene- 
rators should be running in the autumn. During the war the output 
of the works increased from 28,000 to 56,000 units. 

At PorLAR (LoNxpon) Electricity Works the borough electrical engineer 
(Mr. J. H. Bowden) proposes to install an additional boiler of 36,000- 
39,000 lb. evaporative capacity; an additional feed-pump and coal- 
weighing apparatus on the prineipal boilers in use, and an additional 
balancer booster. These extensions are required for next winter. 

At WattaamM3tow the electrical engineer (Mr. G. R. Spurr) has 
advised the installation of a 3,000 kw. turbine, an additional cooling 
tower, and a new engine room crane, and the Director of Electric Power 
Supply is to be communicated with to ascertain whether he would be 
willing to recommend the L.G. Board to sanction the borrowing of 
further capital. l ; 

In order to supply e'ectrical energy to Messrs. Crichton, Thomson 
& Company at the West Lynn shipbuilding yards, King’s LYNN CoR- 
PORATION has authorised the preparation of alternative specifications 
and estimates, with a view to tenders being invited for a 1,000 kw. 
turbo-generator with condensing: plant, 400-kw. rotary converter, a 
Lancashire boiler, induced draught fan or new chimney, and for carrying 
out the work required. 3 

At STIRLING the tradesmen have complained of the Corporation’s high 
charges for electricity. The Town Council invited the Scottish Central 
Electric Power Cc. to quote for a supply in bulk. The Council have been 
advised that the company's proposed rates were 14 per cent. higher than 
the cost of generating at the municipal station. The offer has therefore 
been rejected. The Lighting Committee will consider the installation 
of a condensing plant and the possibility of curtailing expenditure. 


Owing to the reduction of output and the consequent drop in revenue 


of the Marylebone electricity undertaking arising out of the operation of 


the Household Fuel and Lighting Order, 1918, the London County’ 
Council was recently asked by the Borough Council to allow the post- 
ponement. for two'years of the repayment of the principal of the loan ‘of 
£1,400,000 which was raised for the purchase of the undertaking. The 
Finance Committee of the County Council, however, thought that the 
course suggested wa3 one which should only be resorted to in excep- 
tionally grave circumstances, and in its opinion the pustponement of the 
payment of the loans was contrary to sound financial principles and not , 
likely to be favourably entertained by the Treasury The situation 
should be faced and a solution found in-some other way. 


The Scortisu FiıLLINa Factory at Georgetown, near Paieley, the 
building of which was begun in 1916, employed 15,000 persons, of whom 
only 1,000 were men. It filled 20,000,000 shells of varying calibre, 
26,000,000 cartridges and 32,000,000 sma!l components. 

Members of the Electrical Trade Union at PortsmMouTH threatened 
to strike for a war bonus that is said to have been under consideration 
since August, and pee an ultimatum to the Mayor on the evening 
when a Victory ba!l was to beheld. The bonus was conceded. 


* 
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Electric Traction. | 


BRIGHTON TRAMWAYS COMMITTEE has decided to spend about £6,000 
on the renewal of tramcar motors. 


A NuMBER of MERCHANTS at Cork are about to set up electric cranes | 
for the handling of cargoes at the Albert Quay. 

The MANCHESTER Tramways Committee has decided to build, as soon 
as possible, 100 cars and to invite tenders for the building of another 50. 


The PRESTON TRAMWAYS COMMITTEE has joined in the protest against 
local authorities being left unaided to bear the burden of wages awards 
made by the Committee on Production. 


EDINBURGH TowN CouNnciL decided last week not to take any action 
on the proposal to adopt a single or average fare for any single con- 
tinuous journey with transfers when the tramways are taken over. 


The WaLLASEY tramway track needs relaying. Mr. W. H. Travers, 
borough survevor, says that the Corporation ought, if possible, to get 
150 tons of rails this year. Mr. F. E. Howse, chairman of the Tramways 
Committee, gives £30,000 as the amount of the contemplated expenditure 
on new tram :ars anc motor-buses and the renovation of the track. 


On Monday Cr. Brooks was elected chairman of the BLACKPOOL 
Tramways Committee. Tramear advertisements, which bring in a 
revenue of £700 per year, are to te dispensed with in future. From 
April l to Jan. 16 the tramway receipts were £126,167. 118. 7d., compared 
with £99,183. 17s. 3d. for the same period last year, and with £119,000 
for the whole of the year. 20,641,565 passengers were carried, an 
increase of 3,492,915. 

The ScotrisH TRAMWAY OFFICIALS ASSOCIATION have, by resoluticn, 
pledged themselves to do everything in their power to induce tramway 
committees and boards of directors to take united action in order that the 
responsible Government department may be induced to give effect to 
the principle of allowing tramway undertakings toincrease their present 
scales of tolls and charges by not less than 50 per cent. and not more than 
100 per cent. 


A through service of tramcars has been arranged between Pontypridd 
and Porth as the result of an application to the Board of Trade, who 
heard representatives of Pontypridd Tramways Committee and of the 
Rhondda Tramwavs Company, and decided that a case had been made 
out for through running. The terminus will be at Porth. and Ponty- 
pridd Council will have control of the traffic between Trehafod and Porth. 
A through car is to be run every half hour, but the present arrangement 
will be for six months only. 


Further details of BrrminGHAM’S NEW TRAMWAY PROPOSALS ale 
available. The scheme in the Corporation's 1914 Act (which was not 
carried out owing to the wor) is to be adapted to the plans for new 
arterial roa ds 120 ft. in width. The Bristol-road between Selly Oak and 
Northfield is one of these, and the Tramways Committee propose to 
lay the tramways there on independent sleeper-tracks, with a carriage 
way on either side for ordinary vehicular traftic. Another Parlia- 
mentary lill will be necessary provided the City Council appoves. 

In a recent report to DUNDER CORPORATION the City Engincer ıc- 
commends the construction of high-speed tramways as a means of 
solving traffic and housing problems. It is proposed to construct 
seven radial thoroughfares and ring roads of such width as to permit of 
tramways being laid on a special track without concrete foundation cr 
paved surface, the rails being laid on sleepers in ballast. By this means 
the cost of track construction would be largely reduced, the expense of 
upkeep would be considerably less, there would be much saving in wear 
and tear of rolling stock, the cars would run more smoothly, there would 
be less noise and dust and there would be no obstruction by ordinary 
traffic. It is pointed out that rapid transit is impossible on the city 
tramways under existing conditions, but the new method of constructicn 
and conditions will enable a speed of 30 miles an hour to be attained, 
Cheap fares, combined with swift travelling cars, will enable 
the tramway department to assist in solving the housing difficulty, 
as people will be encouraged to seek houses far beyond present con- 
gested areas, and the travel habit will continue to increase. 


Educational. 


It is expected that SWANSEA TECHNICAL COLLEGE will shortly be 
recognised as a constituent college of the University of Wales. 


The calendar of the University or Hone Koxa for 1918-19 has 
recently cometohand. At present there are three faculties—engineering. 
medicine and arts—and so far the majority of graduates of the Lniversity 
are engineering students, a fact which gives an earnest of theindustric| 
development of China in the near future. ‘he dean of the faculty of 
engineering is Prof. C. A. Middleton Smith, M.Sc., and the engineering 
course extends over four yeers of three terms each. There are four 
engineering degree examinations, two for the intermediate and two fcr 
the degree of B.Sc. (Eng.). All engineering studcnts take the same 
lectures and classes for the first three years, but specialise as electrical, 
civil or mechanicel engineers for the fourth year. In laboretories and 
workshops students obtain practical experience of all me dern types of 
prime movers, electrical and other machinery. It is interesting to learn 
that London assessors (Profs. S. M. Dixon, T. Mather and D. A. Low) 
each year award the honours degree on the definite instruction of the 
University Council that the standard of the Londcn University honours 
degree in enginecring is to be maintained. It would, therefore, appear 
that the University is doing excellent work, and as it is working very 
much on behalf of British engineering interests, it deserves the sym- 
pathy and support of engincering firms and machinery exporters in this 

- country, 
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Imperial and Foreign Notes. 


Mr. R. J. Franki is preparing for Bland Council an electric supply 
scheme for West Wy ALong (N.S.W.). . 

For TAKING PART in a STRIKE the Perth (Australia) Tramway Union 
has been tined £25. Several workmen were fined £5 each. 


The Australian- Po: t master-General recently announced that there was 
still a shortage of TELEPHONE MATERIAL, necessitating delay in. providing 
services for new subscribers. 

NORTH SYDNEY Council has asked the Government to consider the 
desirability of using the water powers of the Grose, Nepean, Wama- 
gamli and other rivers for the generation of electric power. 

CALCUTTA MUNICIPAL COUNCIL has appointed a special committee tu 
investigate and report upon the most suitable methods of carrying out 
conservancy work and refuse removal by weans of motor lorries. 


The Caxapian Wark Trane Boarn notifies that a!l goods, except 
certain foodstuffs, the importation of which into Canada or the ex port of 
which from Canada is restricted, are now covered by general import anid 
export licences. 

The 25th anniversary of the opening of the HOBART TRAMWAYS was 
celebrated recently. ‘The Hobart tramways were the first electric tram- 
wavs in the States now forming the Australian Commonwealth, except a 
small line at Box Hill, near Melbourne. 

The Australian Electric Steels Company, Ltd., has established work. at 
Sydney to MANUFACTURE STEEL FROM SCRAP, and a ten years’ contract 
has been signed for the supply of electrical energy to the works from the 
N S W. Government power station. Th opening of the works has, how- 
over, been deferred owing to the difficulty of obtaining machinery. 


A Bill for the construction of a State Evectric Raitway from the 
French frontier to Algeciras is to be introduced in the Spanish Senate by 
the Minister of Public Works. 


A WIRELESS Station has been established at Avarua, the principal 
town and port of Rarotonga, in the Pacitic. It forms one of a link of 
stations between Fiji and New Zealand. ° 

The Società Lombarda per Distribuzione di Energia Electrica, of 
MILAN, has increased its capital from 26,000,000 to 32,500,000 lire (with 
an eyentual increase to 52,000,000 lire) in order to extend its stations 
at Vizzola and Turbigo. / 


Amongst the goods which may be IMPORTED INTO BELGIUM without 
import licences are electric are lamps and cetached parts, incandescent 
electric lamps, arc lam ps carbons, electric wires, insulated tubes, sockets, 
switches, wall plugs and insulators. 

Russia's share of the world’s PLATINUM OrTPUT in 1913 was 90-1 per 
cent. ; in 1916 it had fallen to 7] percent. It is expected that the 1917 
figures will show a further decline. The Colombian output, which in 
1913 was 8-5 per cent. of the wl ole, rose to 27-7 per cent. in 1916. 

The ‘‘ Handelsblad ” (Amsterdam), which has been inquiring into the 
TELEGRAPHIC DELAY between England and Holland, learns that five 
of the twelve cable wires are defective. There is also a pressure of 
Government busines. To reduce delay, telegrams are sent to England 
by every mail boat. 


Mr. E. R. Crutcher, an American expert, who has been investigating 
the problem of fhe separation of the metals in the complex ores of the 
Mount Read-Rosebery mines on the west coast of Tasmania, has suc- 
ceeded in PropucinG Z1Nc from the ores under treatment by an electro- 
lytic mathod. It ia estimated that there are about a million tons of 
refractory material to be dealt with. 


Appointments Vacant and Filled. 


A chief lecturer in electrical engineering is required at Rutherford 
College, Newcastle.on-Tyne. Salary £300 per annum. Applications 
to the Director of Education, Mr. T. Sharp, by Feb. 12. ss 

A lecturer in electrical engineering is required at the Merchant Ven- 
turers’ Technical College, Bristol. £250-£10-£300. Particulars from 
the Registrar. 


Wigan Corporation require a general manager of the Corporation 
tramways. Salary £450, rising to £500 by two annual increments of 
£25. Further particulars are given in an advertisement, and“forms of 
application may be obtained from the Town Clerk, Mr. Wm. Hy. Tyrer, 
to whom applications must be delivered by Feb. 3. 


— 


Mr W. J. THoRROWGOOD has been appointed acting signal and tek- 
graph superintendent of the London & South Western Railway, in suc- 
cession to Mr. A. H. Johnson. . 

The new DEPUTY CHIEF ENGINEER of the MANCHESTER Electricity 
Department is Mr. H. C. Lamb, who has leen resident engineer at the 
Stuart-street station. Mr. Lamb succeeds Mr. A. E. McKenzie, whe 
has taken up an appointment in London. 

Mr. J. A. BELL, the city electrical engineer at Aberdeen, has been 
appointed to repsesent the Institution of Electrical Engineers 1n the 
Highland Division of Scotland as adviser in connection with the demobi- 
lisation and resettlement of officers in electrical undertakings. 


Mr. ©. G. Nobbs. M.1.E. E.. manager and engineer of the electric 
heating and cooking department of the Falkirk Iron Company, has been 
appointed manager of the heating and cooking department of the 
General Electric Co.. Ltd. Mr. Nobbs joined the Falkirk Company ™ 
June, 1914, prior to which he was a partner in the firm of Puree 
Nobbs 


e 
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_« Miscellaneous, 
At the sale of the contents of the KEIGHLEY NATIONAL SHELL FACTORY, 


motor transformers and electrical fittings realised in many cases morg, 
than tle original cost. 7 


WHITLEY CouNcm:s for the Civil Service are being advocated by the 
men in all grades, from the postal sorting clerks to the Association of 
Clerks in the higher division. | 


The NATIONAL COUNCIL OF THE COMMERCIAL MOTOR USER’s ASSOCIA- 
TION has passed a resolution against the proposal to place the control 
of road transportation and railways under the same Ministry. 


What will become of the GERMAN TRANSATLANTIC CABLES which 
were cut and became prizes of war in August 1914? Britain has been 
working one, but the other, which was allottec to France, has been idle. 


_ The CHANCELLOR of the EXCHEQUER has consented to receive a deputa- 
_ tion from the Federation of British Industries on the question of the 
excess profits tax and other matters. The date has not been fixed, 


At JEUMONT, on the WESTERN Front, out of the salvage of an im- 
mense quantity of abandoned German material, a technical college was 
evolved by the Australian Force Education Service. It has 2.000 
students. 

The members of the BALTIC EXCHANGE are agitating for the Govern- 
ment to release trade from control in conference with representatives 
of the various trades concerned. It is recognised that fixed maximum 
prices must continue for a time. 


A Buinp EX-SOLDIER is in charge of tre telephone switchboard in the 
office of the Town Clerk of Nottingham. He was trained at St. Dun- 
stan s. Fornumbers he trusts partly to memory and partly to adirectory 
he has made in the Braille characters: - 


Mr. Winston Churchill, addresging members of the higher staff of the 
Ministry of Munitions at a dinner, said that, on the whole, he considered 
the achievement of the Ministry of Munitions constituted the greatest 
argument for State Socialism that had been produced. : 


Sir JoHN A. Cocksourn, M.P., chairman of the Australasian Chamber 
of Commerce in London, in a speech at the annual meeting, urged the 
imperial advantage of a mark of origin which would distinctly show 
which goods were and which were not manufactured within the Empire 
or by our Allies, | 


The first meeting of the Joint INDUSTRIAL Counci of the electrical 


contracting industry, which was held at Leeds, agreed to establish a 
uniform 47-hour working week with: wages on the basis of a 53-hour 
week. Mr. H. J. Cash, of the National Federated Electrical Association, 
was appointed chairman and Mr. J. W. Ball, of the Electrical Trades 
Union, vice-chairman. 


The Motor UsERs’ ASSOCIATION is organising opposition to the pro- 
posal to place roads and road transport under the contro] of the same 
Ministry as the railways. The commercial motor vehicle, says Capt. 
F. G. Bristow, general secretary of the association, is probably the 
biggest competitor of the railways for long-distance journeys. , 


Durirfg a discussion on the TELEPHONE SERVICE at the Newcastle & 
Gateshead Chamber of Commerce, it was stated that the operator 
interrupted a conversation with a French naval officer with the warning 
that if the language used were not English the conversation must cease. 
aa eae could not speak English and the parties were therefore 
cut off. : 

The programme of the Municipal Reform Party for the London County 
Council elections in March includes the development of the tramways 
system in order that it may be worked with the maximum efficiency and 
convenience to the travelling public ; a return to the policy of granting 
travelling facilities to which the Council committed itself immediately 
before the war; a system of simplified fares, the basis of which will be 
that the tramways must not become a charge on the rates, but that the 
pablic using the cars shall otherwise pay the lowest fare possible. 


An inquest was held at Ilkeston on the 22nd inst. on a young man 
named Herbert Hutchinson, who was recently killed at the Cossall 
Colliery. Deceased, who had been discharged from the Army, com- 
menced work at the pit on the Ist inst. and when he was about to assist 
in working a coal-cutter he received an electric shock.. An electrician 
of the colliery company said he could not account for the machine being. 

_ alive before the switch was operated, except on the supposition that a 
connection between two portable cables had been.wrongly made. The 
Coroner found that deceased was accidentally killed by electric shock, 
but how the machine became alive had not been discovered. | 


On the 23rd instant Mr. W. E. Hawmonp was entertained to dinner 
at the Holborn Restaurant by his friends in the tramway world on his 
retirement from the position of traffic manager of the Metropolitan 
Electric Tramways, Ltd. Among those present were Messrs. A. L. C. 
Fell, James Devonshire, T. B. Goodyer, W. C. Ullmann, A. V. Mason, 
A. H. Pott and H. E. Blain. Mr. Hammond’s connection with tramway 
enterprise began in 1872, and prior to his engagement with the Metro- 
politan Company he was in the service of the old North Metropolitan 
Tramway Company until its purchase by the L.C.C. 3 

The following a!terationg have been made in the lists of PROHIBITED 
AND RESTRICTED Exports :—Delete: (B) Compounds of chromium 
(exeept acetate, chlorate and nitrates and mixtures containing same) ; 
(A) zirconium compounds; (B) ferro-manganese; (B) ferro-titanium ; 
(B) ferro-silicon ; (B) manganese and manganese ores ; (B) nickel, its ores 
and alloys ; (a) platinum, alloys of platinum and manufactures containing 
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platinum ; .(B) seleniam ;’. (B)-silicon-mManganese ; {B) Sspiegeleisen © (BY 
thorium and its alloys; (a) titanium, alloys of titanium and titanium 
ores; (A) tungsten alloys; (a) tungsten (except tungsten filaments for 
lamps); (B) tungsten ores (including ferberite, hubnerite, scheelite and 
wolframite) ; (A) galvanised wire. l 


Included in the scale of.Mısamum W aces recently decided upon by the 
Tasmanian mechanical engineers wages board are the following: Engi- 
neers in charge of electricity supply stations, with maximum load from 
10 kw. to 100 kw., 80s. per 48-hour week; 100 kw. to 500 kw., 90s. ; 
500 kw. to 1,000 kw., 100s. : assistant or shift engineers, 878. ; power: 
stations operators, 72s. ; switchboard attendants, 60s. ; power house or- 
sub-station attendants who operate running machinery, 63s.; sub- 
station operators, 70s.; battery attendants, 68s. 6d.; mains foremen, 
from 80s. to 95s. ; motor engineers, 95s. ; electric fitters, 80s. ; instal- 
lation inspectors, 73s. 6d. ; wiremen, 67s. 6d. ; lighting attendants, 63s. : 
meter installers and readers, 63s. ; meter testers, 65s. ; linesmen, from 
66s. to 728. :Slinesmen's assistants, 63s. ;. arc-trimmers, 66s. ; labourers,- 
On the West Coast the rates are to be 10 per cent. higher. Except 
for “ shift workers,’ overtime isto be at the rate of time and a half for 
the first six hours, and thereafter at double time. 


On the 25th instant Messrs. Fatcoxar; Cross & Co., electrical con- 
tractors, Newcastle-on-Tyne, entertained their staff to dinner. Mr. and 
Mrs. Falconar and Mr. and Mrs. Cross welcomed their guests, who 
numbered about 100. including seven employees who had been with the 
firm fo1 pe.iods varying from 10 to 20 years, and a few of their former men 
who had left them to take up responsible positions in the district. During 
the evening the employees presented valuable gifts to the partners in 
celebration of the 21st anniversary of the commencement of the business. 
The relations between the firm and its employees have always been of a 
cordial character, and it has been decided to further this co-operation by 
forming a Works Committee under the Government scheme of Joint 
Industrial Councils. During the war the firm has been fully engaged on 
work of National importance, largely in the electrical equipment of ships, . 
but it is now undertaking norma! work. 


The 1918-19 (22nd) edition of the MANUAL oF ELECTRICAL UNDER- | 
TAKINGS has recently been issued and contains over 1,700 pages of 
information and statistics relating to electricity supply and electric- 
traction undertakings, telegraph, and telephone, manufacturing and 
contracting companies and firms, &c. The Manual has heen compiled 
under the direction of Mr. Emile Garcke, M.I.E.E., F.S.S., and is published 
by the Electrical Press, Limited, 13-16, Fisher-street, Southampton- 
row, W.C.1, at 22s. 6d. net. It is divided up into five sections dealing’ 
with lighting, power and traction, telegraph and telephone, manufactur- 
ing, colonial electrical undertakings, &c. The different undertakings 
are arranged alphabetically, the particulars given including the popula- 
tion of the district served, the dates of obtaining statutory powers, the 
plant and system used, the authority ir charge, expenditure, &c. Full 
financial particulars of manufacturing and miscellaneous concerns are 
included, and the officials are classified alphabetically in a separate 
section of the book. The Manual opens with interesting data on the 
progress of the year, and it also contains a number of maps, a detailed 
index and a buyers’ guide directory. Altogether it is an invaluable 
work of reference for those interested in the financial aspect of electrical 

enterprises. 


Business Items. 


Messre. H. T. Boothroyd, Ltd., of Bootle, ask us to announce that 
Mr. Bruce H. Auld has resigned his position as director of the company. 

In leaflet No. 780, which has recently been issued by the JGRANIC 
ELECTRIC COMPANY, LTD., illustrated particulars are given of the 
“ Igranic ”’ universal unit type battery charging equipment. 

The James Smith Hoisting Machinery Company, Ltd., has removed 
to Kings House, Kingsway, London, W.C.2. Telephone No.: 1782 
and 2588 Holborn ; Telegrams: ‘‘ Enjasmita, Westcent.”’ 

Inthe new catalogue of the Beitsa Ever READY Company, Ltp.,. 
Hercules-place, London, N.7, particulars and prices are given of the 
batteries, pocket and hand lamps, torches, motor-car accessories 
and other specialities manufactured by the company. | ot 

The business of Wm. Suckling & Sons, magneto makers, &c., of Birm: 
ingham, has been converted into a private limited company, under the 
title of Suckling, Ltd. The business will be carried on as heretofore, and 
Mr. Wm. and Mr. Joseph Suckling wilt act as Joint Managing Directors. 


The AMALGAMATIONis announced of Harland & Wolf, Ltd.,shipbuilders 
and engineers, and David Colville & Sons, Ltd., steel and iron manufac- 
turers and coalowners, Motherwell. The authorised capital of Messrs.. 
Herland & Wolfi is £1,600,000, and that of David Colville & Sons 
£1,350,000. 

Some idea of the rapid progress made in the development of electric 
heating and cooking apparatus may be gathered from the fact that 

uring the past three years cooking plant, having a rated capacity of 
60,009 H.p.,has be2n supplied by the Falkirk Iron Company to restaurants, 
canteens, hospitals, the Admiralty, &c. 


Messrs. Ferguson, Pailin & Company, Ltd., owing-to tht great exten- . 
sion of their business, have found it necessary to reconstruct and to 
transfer the goodwill and asscts of the existing busjness to a new com- 
pany, to be called Ferguson Pailin, Ltd. Liabilities of Ferguson Pailin 
& Company, Ltd., which has gone into voluntary liquidation, will be dis- 
charged before the transfer to the new company takes place. A mect- 
ing of creditors (who will be paid in full) will be held on Feb. 6 at the 
company's office, Edward-street, Higher Openshaw, Manchester. . 
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Tenders Invited and Accepted. 


Sypwey (N.S.W.) Council require tenders by 3 p.m. April 28, for the 
supply, erection and maintenance of power-house switchgear. Specifi- 
cations, &c., from the city electrical engineer. 

PEMBROKE Urban Council require tenders by noon Feb. 10 for 12 
months’ electrical supplies, oils and colours, &c. Specification, &c., 
may be obtained at the Town Hall, Ballsbridge, co. Dublin. 


Gt. YarMoutH Council require tenders by noon Feb. 4 for six or ]2 
months’ supply of gene.al stores for the Tramways Committee. Specifica- 
tions, &c., from the General Manager, Caister-road, Gt. Yarmouth. 

WARRINGTON Council require tenders by noon Feb. 11 for the supply 
of.six double-deck, top-covered, single-truck tramcars, with electrical 
equipment complete. Specification, &c., from the Tramways Manager. 


MANCHESTER Tramways (‘ommittee requires tenders by 104.m. 
Feb. 11 for the supply of (a) tramcar motors and (b) tramcar trucks. 
Specifications, &c., from Mr. J. M. McElroy, General Manager. 

Stellenbosch (South Africa) Municipality advertise for a 150 H.P. 
Diesel engine-generator set. Specifications from the Town Engineer, 
Mr. E. J. Hemlin, Bonnington Hotel, Southampton-row, London, W.C.1. 
Tenders to the Town Clerk by March 10. 

LIVERPOOL Corporation Tramways Committee are prepared to receive 
tenders for the supply of 50 electric tramcars. Specifications, tender 

forms, &c., from the general manager, Mr. C. W. Mallins, M.I.A. E. 
24, Hatton-garden, Liverpool. Tenders by noon, Feb. 3. 

The MIDLAND RAILWAY COMPANY NORTHERN COUNTIES COMMITTEE 
require tenders by Feb. 6 for six or 12 months’ supply of Telegraph 
Ironwork, Wire, Batteries, Electric Lamps, Carbons, Jronmongery, Oils, 
&c. Forms of tender from the Stores Supt., York-road Staticn, Belfast 

BELFAST Tramways (Committee require tenders by Feb. 15 for the 
supply of stores, including electrical accessories, copper strip, ceble, 
lamps, insulating tapes, carbon brushes, controllers, trolley heads end 
wire, &c. Forms of tender from the General Manager. 

Tte New Ross Gas & ELECTRICITY SUPPLY COMPANY, LTD., require 
tenders by Feb. 20 for supply of suction gas plant, engines and dyvnamos, 
storage battery, main switchboard and overhead lines and street lamps. 
Plans and specifications from Mr, L. J. Lawless, 27, Castlewood-avenue, 
Rathmines, Dublin. . 

SYDNEY (N.S.W.) Municipal Council advertise for the supply, delivery 
-and erection of boiler-house equipment. including automatic stokers, 
storage bunkers, conveyers and auxiliary plant. Specifications, &c. 
(after Feb. 17), from the consulting engineers, Mersrs. Preece Ca-dew, 
Snell & Rider, 8, Queen Anne’s-gate, Westminster, S.W. L. Tenders to 
Ahe Town Clerk, Town Hall, Sydney, N.S.W., by 3 p.m. May 19. 


BEvrast Corporation invites tenders for the supply and erection of 
one 50-ton overhead travelling electric crane, one 5-ton overhead hand 
«crane, two 3-ton electric jib cranes, two 24 in.,one 5d in., and one 3 in. 
‘electrically driven centrifugal pumps and five cast iron water storage 
tanks. Specifications, &c., from Messrs. Preece, Cardew, Snell & Rider, 
8, Queen Anne’s-gate, Westminster, S.W. 1, or Mr. T. W. Bloxam, city 
«electrical engineer, Tenders to Town Clerk by Feb. 24. 


WILLESDEN Councin has accepted the tender of the General Electric 
Co., at £654, for charging plant and equipment. 


SWANSEA CORPORATION has placed an order for two water-tube boilers 
with the Sterling Boiler Company at £22,440. 


WOLVERHAMPTON CounciL has accepted the tender of the British 
Electric Transformer Co. for two 300 k.v.a. transformers at £839, plus 
£81 for contingencies. 


BATTERSEA (LONDON) BorovaH Covuxci has accepted the following 
tenders :—Prices Ltd., oils ; Reason Mfg. Company, electrolytic meters ; 
British Westinghouse Company, switchgear. The tender of the General 
Electri¢ Company (at £420) has also been accepted for e.h.t. switch- 
-gear for feeder cable in connection with the supply to the Morgan 
Crucible Company and Phillip Mills & Company. 


Bankruptcies and Liquidations. | 
Claims against the Vibrocel Company, Ltd., are to be sent by Feb. 7 
to the liquidator, Mr. H. de V. Brougham, 33, Carey-st, London, W.C. 2. 
Alfred and Edward Alfred Graham (trading as Alfred Graham & Co.), 
‘electrical engineers, St. And:ew’s Worke, Crofton Park, and Kilmorie 
Works, Kilmorie-road, Forest Hill, London, S.E., have diesoived part- 
mefship. Debts by Mr. E. A. Graham. 
Thos. Clarence Large, Alfred Middleton Hatcher and Horace Geo. 
Hatcher, tiading as Hatcher Bros. & Large, motor and electrical engi- 


meets, Johnson-street, East Ham, have dissolved partnership. Debts by | 


Mr. Large, by whom the business will be carried on in future. 


The Macintosh Cable Company, Ltd., having sold its undertaking to 
William Rickard, Ltd., the Macintosh Cable Company is being wound up 
voluntarily, and Mr. A. R. Handley, Bank of England-chambers, Tib-lane, 
Manchester, has been appointed liquidator, with authority to consent 
-to the name of William Rickard, Ltd., being changed to the Manchester 
Cable Company, Ltd. 


In the Victorian Budget recently introduced in the Victorian Parlia- 
"ment £51,000 was asked for to defray the cost of development work in 
-connection with the MoRWELL Crown Coat deposits which it is proposed 
to utilise for the generation of electrical energy. Mr. Clark, manager of 
tthe Brissie Tin Mining Co., is to report on the cost of mining the coal. 
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Companies’ Reports, &c. 


‘The first annual report of the British TRADE CORPORATION has been 
issued and the directors recommend a dividend of 53. per share (2} per 
cent.), lesa tax, fo: the yea 1918. 


At an extraordinary general meeting of the Lonpon UNITED ELECTRIC 
TRAMWAYS, Lto., on Monday, resolutions were adopted approving the 
scheme of arrangement for the reduction of the capital from £2,500,000 
to £656,250, divided into 125,000 preference shares of £5. 5s. each, to be 
.uh-divided into 21 fully- paid shares of 5s. each, each of such shares to be 
converted into ordinary shares of 5s. each. BS $ 


The gross revenue of the ADELAIDE ELECTRIC SuppLy COMPANY, 
Ltp., for the year ended Aug. 31, 1918, was £174,254, compared with 
£154,451. A final dividend of 7 per cent. (free of British tax), making 
12 per cent. for the year, was paid in December. The sum of £10,800 
was brought in and £16,941 is carried forward. The sum of £3,679 has 
been appropriated from £25,425 standing to credit of premium account 
and applied in writing off sundry items of capital expenditure. 


The number of passengers carried by the East LONDON RAILWAY in 
1918 (December estimated) was 10,564,306, against 9,189,476 in 1917. 
There has been a large proportionate increase of season tickets. At the 
average rate of 1-27d. for each passenger, receipts from the ordinary and 
season ticket traftic should yield £62,370 per annum, without taking into 
account the increase of 50 per cent. on some of the fares. Traffic has been 
worked under abnormal conditions. <A large quantity of long-distance 
goods and coal traftic bas been conveyed by other routes but large 
quantities of foodstuffs, Government stores and other important traffics 
to Newhaven, Richborough and other ports have passed over the line. 
Warrants for 10s. (against 8s. 9d.) per cent. for one year on the second 
charge £4 per cent. debenture stock, clasg B, have been posted. 


The gross profit of the MELBOURNE ELECTRIC SUPPLY COMPANY, LTD., 
for the year to Aug. 31 last was £161,887, compared with £154,304. The 
directors have made the following allocations : To sundry items of capital 
expenditure written off, £3,408; to balance of cost of gold bond issue 
written off, £14,000; to reserve for income tax and excess profits duty, 
£20,000 ; to general reserve, £15,000 ; leaving a credit balance of £61,362. 
A final dividend of 5 per cent. (free of British income tax), making 10 per 
cent. for the year, was paid in December. In view of the necessity for 
making provision for the redemption of the 6 per cent. five-year gold” 
bonds, 1922, issued in 1917, the directors have created a gold bonds 
redemption account, and have allocated thereto £50,000, made up of 
£10,000 hitherto standing to credit of dividend equalisation account, 
and £40.000 transferred from the available credit balance of £74,849, 
leaving £34,849 to be carried forward. 


In a circular issued by the CONSTANTINOPLE TELEPHONE COMPANY 
it is stated that the Turkish Government took forcible possession of 
the Company's system in Constantinople in 1915, and in the interim the 
Company has suffered the loss through death of its late president, 
Sir George Franklin, and of one of the original directors, Mr. Dvaid 
Smith. These vacancies have boen filled by the appointment of Sir Alex. 
Roger president and of Mr. J. E. Kingsbury as director. Mr. Kingsbury bas 
acted as representative in the United King¿om, following the resignation 
of that office by Mr. M. W. Jenkinson. The directors in Loncon 
and Paris have taken the necessery steps to place tle facts of the 
company's case before the Britieh and French Governments, and to 
claim their assistance on behalf of the allied investors. Through the 
active assistance of the Foreign Office and the War Office arrangements 
were made, immediately after the Armistice with Turkey, for the 
general manager (Mr. Douglas Watson) with five expert assistants to 
proceed to Constantinople. Mr. Watson, with his party, arrived at 
Constantinople on Dec. 2, and information has now been received from 
him that the plant has continued in operation throughout the period 
of the war, and still continucs in operation, though with an imperfect 
service arising from deficiency of certain plant and lack of efficient 
management and organisation. The European directors are taking 
every possible step to obtain a just settlement of the company’s claims. 


` 


ThirtySeven Years Ago. 
(From THE ELECTRICIAN, January 28, 1882 ] 


A CoNnCESSION.—The Postmaster- General has, in deference to a request 
from the Wolverhampton Chamber of Commerce, allowed the word 
“ Wolverhampton ” to be paid for as one word on all foreign telegrams. 


TELEGRAPHIO COMMUNICATION IN THE HERZEGOVINA.—Owing to the 
disturbances now taking place in this country, telegraphic communica- 
tion ie muchinterrupted. Itis stated that the telegraph lines to Trebinje 
Bilek, and Gatzko near the Montenegrin frontier, are cut. 


A YOUNG TELEGRAPH CLERK.—A writer in the “ Journal of the Tele- 
graph ” (New York), says that in 1880 he taught a child of seven years © 
age how to manipulate the instruments, and that ‘‘ when he was eight 
years old he was fully qualified to take charge of a telegraph office.” 


ELECTRIC HEADLIGHTS FOR LOCOMOTIVES.—It is stated as a result of 
tle recent trial with electric head-lights for locomotives on the Nortkem 
of France Railway that, although enabling the driver behind it to see well 
ahead, the light dazzled engine drivers approaching from the opposite 
direction. The experiments have, we believe, been discontinued for the 
present. 
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Notes. 


The Engineering Training Organisation. 

ĪT is over a year ago since the scheme suggested by Messrs. 
A. E. Berriman and A. P. M. FLEMING in regard to technical 
education took shape at a very representative meeting, in 
which a large number of representatives of various societies 
took part. Very little has been heard of the organisation 
since that date. Nevertheless, much voluntary spade work 
has been done, and the executive committee have now come 
to the conclusion that it is time to obtain a paid engineering 
secretary to carry on the work. From a memorandum which 
we have received the general policy of the Engineering Train- 
ing Organisation, as it is now called, can be gathered. The 
main object of the Organisation is to promote engineering 
education in its broadest and best interests, and one of the 

` primary objects appears to be the fostering of proper engi- 
neering trade apprenticeships and engineering pupilages under 
the ægis of Apprentice Masters, who will be responsible for 
keeping suitable records for each individual boy. Engineering 
training is interpreted in its broadest educational sense, as 
comprising the development of health, character and intellect. 
Thus, it embraces recreation as well as work, instruction in the 
shops as well as teaching in the class room. A part of this 

| responsibility has recently been carried out by welfare super- 
VISOTS, but it is now proposed to employ the term *“‘ apprentice 
master ° instead of welfare supervisor in relation to the super- 
vision of the broader education of boys in the engineering 
industry. We gather that the Engineering Training Organisa- 
tion will have a say in the award of Kitchener scholarships, 
and possibly also in the award of wo scholarships. 
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Further, it is ery to ascertain to what extent the E.T.O. 


can usefully assist schools to secure engineering pupilages for 


the more able boys by opening a register, and the Organisation 
would also be prepared to interview boys and give advice. 
It will be gathered that the policy of the Organisation is 
concerned chiefly with the training of apprentices. It appears 
to us, however, that a further step might be taken to consider 
the desirability of students who have passed through engi- 
neering collegess pending acertain time in the shops. There 
is an inclination on the part of students to avoid going into 
the shops when they have finished their time at a college. 
This, we think, is a mistake ; and the spending of a year in the 
shops would be materially facilitated if there were some orga- 
nisation which would deal with the question broadly, and 
which would enable students to find out easily where vacan- 
cies are to be found and what works they would find most 
suitable to their needs. If such workshop training were 
combined with an extension of theoretical instruction on the 
mechanical side it would certainly be an advantage to the 
young electrical engineer. It must be borne in mind, however, 
that all these things require money. So far, the Engineering 
Training Organisation has relied upon voluntary subscriptions 
from the various engineering societies. This source of income, 
however, cannot continue indefinitely, and would necessarily 
be inadequate. It is necessary, therefore, if this scheme is to 
prove a success, for the various manufacturing firms to realise 
their responsibility, and to provide the necessary funds, so 
that effective progress may be made. Failing this support, 
the Organisation in due time will necessarily have to be 
abandoned, and tho educational interests of the engineering 
industry would thus receive a set back from which it would 
recover with great difficulty. 
. aa cares 
The Strike Menace. 
A SECTION of the Electrical Trades Union has threatened 
to call’ out all its members if the Government continues to 
refuse to intervene in the 40-hour week dispute. It may be 
that, before the appearance of our present issue, London will 
consequently be in darkness, as this action if it is put into 
force will affect all power stations in the London district. 
We are glad to say that, so far. the Government has been 
unmoved by ultimatums of this character. It is quite useless 
to treat with men who break agreements as soon as they are 
made and who merely follow irresponsible leaders. It has 
been suggested by Sir CHARLES Macara that the present is a 
very suitable opportunity for such disputes to be teferred to 
the Industrial Council. This Council did excellent work some 
years ago, and we do not understand why it appears now to 
have been discarded. At the same time, there is no use in 
asking any suitably constituted body to hold inquiries into 
agreements which, after being properly executed, are not 
permitted to be in existence beyond a few days, nor is it 
possible for any body to hold inquiries when men go on strike 
before any inquiries can possibly be held. The plain fact of 
the matter is that this agitation is Bolshevism, pure and 
simple, and the sooner this is realised the better. Returning 
for a moment to the specific case under consideration, we 
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would impress upon the authorities the necessity of guarantee- 
ing public services. Strikes in public utility undertakings, 
in particular, are indefensible unless there are serious grievances 
to which proper consideration is not given. At the present 
time, however, we fear that a public utility is looked upon 
as an excellent field for a strike movement, because, by its 
very nature a maximum of public inconvenience can be created 
and because it is thus an excellent means of holding up the 
community to ransom. It is this fact which renders 
any parleying impossible and, therefore, the authorities should 
take immediate steps to ensure the working of electric power 
stations. Indeed, it is a surprise to us that this course has 
not already been adopted in Belfast. As we go to press we 
are glad to note that the Government have indicated their 
determination not to allow interference with the power stations. 


Electric Power Supply and the I.E.E. 


IN our issue of the 24th ult. we commented upon the view8 
expressed by the Committee set up by the Council of the 
Institution of Electrical Engineers on the proposed Electricity 
Commissioners, and we expressed the view that the conclu- 
sions reached by this Committee indicated merely an unpro- 
gressive and permissive policy which could only be harmful 
to the development of electricity supply in this country. 
We are glad to publish this week a letter by Mr. A. H. Mar- 
SHALL, a member of the Council of the Institution of Electrical 
Engineers, thoroughly supporting our comments. In the 
opinion of Mr. MARSHALL, it is deplorable that the Institution 
should not only fail to take advantage of the public opinion 
which has been aroused in favour of the development of 
electric power supply, but representing, as it does, the interests 
which Government assistance would benefit, should take up 
an attitude so prejudicial to its own welfare. There’ appears, 
however, to be an explanation of the matter in so far as the 
Institution is concerned. According to the terms of reference, 
the Committee were asked to consider the Electrical Trades 
and Power Supply reports and to report thereon to the Council. 
The Committee, however, acted irregularly in sending their 
conclusions in the form of a letter direct to the Board of Trade, 


without reference to the Council. We think this is distinctly 


unfortunate. It must be remembered that the Board of 
Trade Committee was exceedingly representative, and 
its findings should therefore be challenged with some 
diffidence. At the present timo it is desirable that we should 
have progressive and vigorous legislation to put the supply 
industry on a proper footing; yet we fear the letter sent by 
the Committee, which will be taken as representative of the 
electrical industry, will discourage the Government in taking 
such steps as are very necessary. 

Wanted, A Station Information Bureau. 


In our correspondence columns this week, Mr. W. A. 
Toppin raises a point of some interest and one in regard to 
which we are surprised that steps have not already been 
taken by the I.M.E.A. Mr. Topprn’s point is that when 
the engineer of any electricity undertaking desires information 
on the results obtained by engineers of other undertakings 
on, let us say, electric vehicles, or some other topic, he writes 
a circular letter to a number of undertakings and in due course 
obtains the information he desires. The same thing is no 
doubt done by many engineers, and thus numerous inquiries 
are set on foot from time to time covering the same ground. 
It would be much simpler and much more satisfactory if the 
inquiries were carried out through an information bureau, 
which would classify the information and supply it to those 
interested. Mr. TOPPIN suggests that this work might very 
well be carried out by the I.M.E.A. In our opinion this 
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Association, though no doubt excellent fer the purpose, is 
really too restricted in its operations. Such questions concem 
all electricity undertakings ; consequently an information 
bureau of this kind should be worked not merely by the 
I.M.E.A. but by this Association in combination with other 
associations representing undertakings worked by private 
enterprise. In this way information would be obtainable 
from all the desired sources and would equally be at the 
service of any supply engineer. 


Een} Oh 


Institution of Civil Engineers.— At the last meeting of the 
Institution, Marshal Foch, O.M., Field-Marshal Sir Douglas, 
Haig, K.T. and Admiral Viscount Jellicoe of Scapa, G.C.B. 
O.M., were elected Honorary Members. ; 


Faraday House Old Students’ Association.—At a meeting 
of the Council of the Faraday House Old Students’ Association, 
held on the 28th ult., it was decided to hold a re-union of old 
students early in June. In order to keep the records of the 
Association ùp to date, the hon. secretary will be glad if 
members will keep him advised of any change of address. 


Industrial Reconstruction Council.—A conference on 
“Industry and Educational Reconstruction ” will be held 
under the auspices of the Industrial Reconstruction Council 
on Tuesday, February 11th, at 6 p.m., in the Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C.4. The 
opening address will be given by Mr. F. W. Sanderson, M.A., 
headmaster of Oundle School. ‘Questions and discussion will 
follow. No tickets are necessary. 


Royal Institution. At a general monthly meeting of the 
members of the Royal Institution, held on the 3rd inst., the 
chairman reported a bequest of £300 from the late Dr. T. 
Lambert Mears, who was a member of the Institution for 53 
years ; and a donation of £50 from an “old member” in 
celebration of his 50th year of membership. Mr. A. J. Walter, 
K.C., was elected a manager to fill the vacancy caused by the 
death of Sir Charles Norris Nicholson, Bt., M.P. 


Engineering Golfing Society.—At the last annual general 
meeting of this Society, held in February, 1915, it was decided 
to discontinue all operations during the continuance of the 
war. The Committee feel that an effort should now be made 
to resume activities, and have called a general meeting at the 
Institution of Civil Engineers on Thursday, the 27th inst., at 
noon. Members should communicate with Mr. Walter L. 
Mansergh, 5, Victoria-street, 8.W.1, who is acting as hon. 
secretary pro tem. 


` Measurement of Three-Phase Power Consumption.—In an 
article in the “ Revue Générale de l’Electricité,”’ Mr. P. Bour- 
guignon discusses the measurement of power in a three-phase 
circuit by means of two single-phase meters. If two indepen- 
dent integrating mechanisms for the two meters are used it 18 
possible to determine the power factor of the load supplied. 
The method commonly employed of having two single-phase 
meters on a single armature disc is open to certain objections. 
Thus, an inequality of torque due to the two elements may 
cause appreciable errors, and naturally a defect in the circuit 
of one of the meters might cause the result to be unduly low. 
If two separate single-phase meters are used, the energy sup- 
plied is given by C+C% if Cy, Cy are the respective meter read- 
ings ; while the mean power factor is given by the expression 
9=V3 (Cy—C,)/(C,+C)). 

Electric Trucks and Tractors in the United States.— 
Where neither high speeds nor long journeys are necessary, 
electric vehicles can often hold their own with petrol-driven 
vehicles. It is stated in the * Electrical Review and Western 
Electrician ” that electric trucks in New York are now doing 
the work of 15,420 horses, which would consume 2,7 75,000 
bushels of oats and 84,000 tons of hay per annum. Ninety 
per cent. of horse haulage could be done more cheaply by 
electricity, and in the present circumstances the saving in 
forage is an important item. It is further estimated that 
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each electric truck or tractor releases four to six men. In 
the Quartermaster’s department, Chicago, electric vehicles 
moved 200 car-loads 1,678 ft., fromone warehouse to another 
in 4 days, at a total cost of $177, as compared with $800— 
cost of rail transport, which is prohibitive for such short 
distances. 


New Method of Producing Artificial Daylight.— Methods 

of producing so-called “ artificial daylight ” in general depend 
on the use of specially designed filters. An alternative device, 
described by Mr. I. G. Priest in the “ Astrophysical Journal,” 
is based on the use of crossed nicols with a piece of crystalline 
quartz between them. By suitably proportioning the angles 
between the planes of the nicols and the thickness of the 
inserted quartz glass an exact resemblance to daylight can be 
obtained with various sources (acetylene flame, gas-filled 
electric lamps, &c.). The method is stated tg be more accurate 
and reproduceable than those depending on screens and filters, 
but would not compete with them commercially on a large 
scale. It is specially to be recommended where it is only 
required to illuminate a relatively small surface and where 
á high order of accuracy is desired. 


Institution of Electrical Engineers.—On Feb. 20 and on 
March 6 and 13, Mr. G. L. Addenbrooke will deliver three 
lectures on ‘ Dielectrics in Electric Fields.” The subjects 
considered will include the fundamental capacity action of 
electric storage in dielectrics. Losses and changes of capacity 
with change of frequency. Effect of small amounts of mois- 
ture or other electrolyte diffused throughout the dielectric 
on these effects. Surface leakage losses in alternating fields 
and effect of moisture. Significant temperature effects due 
to the presence of moisture. The electiic energy dissipated 
in a good dielectric. Antecedent causes of breakdown. 
Losses at moderate pressures, due to presence of moisture. 
Their character at moderate pressures as an index to the 
probable breakdown strength of insulating materials, and 
their general behaviour under working conditions. 


Federal Council of Chemical Science.—In order to secure 


co-ordination of effort and to consolidate the position 
chemists have won during the war, a Federal Council for Pure 
and Applied Chemistry has now been established. Among the 
constituent bodies of the organisation who have appointed 
representatives are the Chemical Society, Society of Chemical 
Industry, Association of British Chemical Marmfacturers, 
Institute of Chemistry, Society of Public Analysts, Faraday 
Society, Biochemical Society, Institute of Brewing, Society 
of Dyers and Colourists, Society of Glass Technology and the 
Ceramic Society. The chairman is Sir William J. Pope, 
F.R.S., and Prof. H. E. Armstrong, F.R.S., is the hon. secre- 
tary. Among the objects of the new Council is the formation 
of an association or guild of the societies specially engaged in 
furthering the interests of chemical science, and the provision 
of adequate quarters for the conjoint labours of the various 
sections. A complete library for the common use of chemists 
will be one of the chief features of the scheme. 


“Ways and Means.”’—Mr. E. J. P. Benn announces the 
publication of a new weekly review with the above title. It 
18 pointed out that while there are numerous reviews of art, 
literature, politics, music and drama no attompt so far has 

en made to secure public support for a review of industry. 
The endeavour of ‘‘ Ways and Means ” will be to keep the 
public better informed on industrial matters and to further 
the work of industrial reconstruction. The new journal is 
not a trade paper, but is founded upon the theory that 
industry should be of greater interest to the nation as a 
whole, and that there is an increasing desire to understand 
the principles of industrial administration. It will endeavour 
to be to the trade what the “ Spectator ” and the “ Nation ” 
are to politics.. Although it will not be the organ of oither 
‘Capital or Labour it will endeavour to get the respective 

views of employers and employed, and it will hope to make 
a special appeal to Labour. Thus, it will stand for better 
conditions while endeavouring to encourage greater interest 
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in industrial developments on the part of Labour. The 
regular editoriai features will deal with such questions as 
the business side of Parliament, the European situation, the 
doings of America, colonial developments, industry and 
money, Government finance, education, industrial adminis- 
tration, wages ard profits, and many others. The price of 
the review will be sixpence. 


Personal. 
Mr. S. S. Moore Ede, who was a partner of Messrs. Preece, Cardew, 


Snell & Rider, has severed his connection with the firm owing to his having 


become a director of Messrs. Johnson, Matthey & Comp wy, Ltd. 


Mr. C. J. Spencer, manager of the Metropolitan Electric and the 
London United Tramways has also been appointed manager of the 
South Metropolitan Electrice Tramways & Lighting Company. Mr. 
A. V. Mason, hitherto manager of the South Metropolitan Company, 
has been appointed engineer under Mr. Spencer to the three tramway 
companies. Mr. J. B. MacKinnon, traffic superintendent of the London 
United Tramways, has been appointed general traffic superintendent 
of all three companies. 


Arrangements for the Week. 
FRIDAY, Feb. 7th (to-day). ` i 


ENGINEERS’ CLUB. 
6.30 p.m. At 1, Albert-square, Manchester. 


Whist Drive. 

INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS’ MEETING. 

7 p.m. At the City and Guilds Technical College, Leonard-street, 
Finsbury, London, E.C. Lecture with Experimental Demon- 
strations on *‘ Oscillatory Electric Discharges,” and an “ Ex- 
hibition of Ancient and Modern Illuminants,” by Mr. R. P. 
Howgrave-Graham. 

SATURDAY, Feb. sth. 
MANCHESTER ASSOCIATION OF ENGINEERS, 

6.30 p.m. At the Grand Hotel, Manchester. Paper on “ Principles 
in Jig and Too] De.ign,” by Mr. G. H. Hey. 

BIRMINGHAM AND DistricT ELECTRIC CLUB. ' 

7p.m. At the Grand Hotel, Colmore-row, Birmingham. . Dis; 

cussion on “The Relative Merits of Alternating and Direct- 
-eurrent for General Use.” Opened by Mr. C. G. A. MacDonald, 
followed by Mr. W. G. Andcrson, A.M.I. E.E. ie 


MONDAY, Feb. 10th. 


Ladies’ - Evening. 


OYAL SOCIETY OF ARTS. 
4.39 p.m. At Joh = -street, Adelphi, London, W.C. Cantor Lecture 
on “The Scientific Problems of Electric Wave Telegraphy,” 
by Dr. J. A. Fleming, F.R.S. (Lecture I.) 


TUESDAY, Feb. 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS, SCOTTISH. CENTRE. 

7.30 p.m. At 207, Bath-street, Glasgow. Paper on “ Carbon Brushes: 
Considered in Relation to the Derign and Operation of Electrical 
Machinery,” by Mr. P. Hunter- Brown. i 

Roya INSTITUTION. . 
3p.m. At 21, Albemarle-street, London, W. Lecture on “ Study 
of Electric Arcs and their Applications,” by Prof. J. T. MacGregor 
Morris, M.I.E.E. (Lecture II.) 
INSTITUTION OF Civil ENGINEERS. 

5.390 p.m. At Great George-street London S.W. Paper to be 
further discussed: ‘‘Centrifugal Pumps for dealing with 
Liquids containing Solid, Fibrous and Erosive Matters,” by the 
Hon. Richard C. Parsons, M.A. ; and Papers to be read on “ The 
Flow of Water in Pipes and Pressure Tunnels,” by Mr. F. J. 
Mallett, A.M.Inst.C.E.; and ** Discharge of Large Cast-iron 
Pipe Lines in Relation to theip Age,” by Mr. A. Atkinson 
Barnes, A.M.Inst.C. E. 

NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 

6.15 p.m. At the Literary and Philosophical Society, Westgate- 

road, Newcastle-on-Tyne. Paper on ** The Design and Manu- 
facture of Tvothed Gearing,” by Mr. J. Chilton. 
WEDNESDAY, Feb. 12th. 
ROYAL SOCIETY oF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Paper on 
* The Government and the Organisation of Scientific Research,” 
by Sir Frank Heath, K.C.B. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 
7.30 p.m. At St. Brides Institute, Bride.lane, Fleet-street, London, 
E.C. Paper on ‘‘ The Psychology of Reconstruction,” by Mr. 
A. W. Wyatt. 7 
THURSDAY, Feb. 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6pm. At the Institution of Civil Engincers, Great George-street, 
London, S.W. Paper on “The Functions of the Engineer : 
His Education and Training,” by Lieut.-Col. W. A. J. O'Meara, 
C.M.G. 


~ 


Port of London Authority. 


(Continued from p. 144.) 


Pumpina MACHINERY FOR THE ROYAL ALBERT Dry Docks. engineer. This latter pump then took upJits’duties, while% the 


As the old steam-driven pumps, which had been in use for a remaining steam pump was taken out and theZsecond electrical 
number of years, were getting badly worn, it was decided to replace PUP put Into its place. 
them by electrically driven centrifugal pumps, place in the same _- The two centrifugal pumps, when working together, are required 
pump-chamber and using the original suction and delivery con- to empty the Western Dry Dock in 3 hours. 
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Fia. 5.—PLAN AND ELEVATION SHOWING ARRANGEMENT OF PUMPING MACHINERY, SWITCHGEAR, &C., AT THE Royat ALBERT (DRY Dock. l 
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Electricity in the Docks and: Warehouses of the 


nections and culverts. Since it was of the greatest importance, Each pump, made by Tangyes, Ltd., Birming! T 
that the two dry docks which are de-watered by this pumping plant double suction type with 34in. diameter suction and_ delivery 
should be kept in continuous service, only one of the steam pumps branches The impeller is 44 in. in diameter and is of cast-iron. 
was dismantled in the first instance, the other being at work while The average quantity of water from ‘each ipump 4s 24,000 gallons 
the first electrically-driven pump was being installed, and until per minute, the maximum static, head being 28 ft. 9in. Each 
this was put to work and tested to the satisfaction of the Authority's pump is carried on a cast-iron, underlying base plate, extended to 
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carry the. driving motor, to which it is directly connected by a 
fiexible coupling. : 

The pumps are driven by two self-starting synchronous motors 
of the ventilated type made by the British Westinghouse Co., Ltd. 
They are each of 220 H.P. and designed for a speed of 250 revs. per 
min. at 250 volts, two-phase, 50 periods. The necessary stepping 
down from the 6,600 volts supply is accomplished through oil 
immersed, self-cooling transformers, there being two transformers 


e 
Fic. 6.— DIAGRAM OF ARRANGEMENT. 


for each motor. The efficiency of the motors at full, three-quarter 
and half load is required to be 90-5, 89-5 and @J-5 respectively, with 
a power factor of 0-9 leading current, under all conditions except 
when starting up. l 

The auxiliary exciters are attached to the main base plate in each 
case and run at 1,400 revs. per min., being operated from the pump 
flange couplings by a chain drive. They are rated at 125 volts, 
65 amperes. The arrangement of the plant is seen in Fig. 5. 
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Fig. 7.—CONNECTIONS FOR AUTO-STARTER. 


In addition to the two main motors there are two British Westing- 
house, 4 B.H.P., shunt wound, protected type, direct current motors, 
running at 720 revs. per min., driving through gearing the necessary 
air pumps. 
These pumps are of the ‘‘ Tangyes”’ vertical, two throw, ram 
ype, having 6 in. diameter by 6 in. stroke gun-metal rams. 
Switchgear—Thia controls the two 6,600 volt, two-phase, 50 
periods, incoming feeders and the driving motors, and is made up 
of two feeder and two motor panels. The automatic oil break 
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switches are of the 2-pole, hand operated, remote control pattern,’ 
fitted with two overload trip coils and time limit fuses. On the 
feeder panels the automatic switches are fitted on each side with 
three isolating switches of the knife blade pattern, suitable for 
operation by means of an insulated pole and hook. 

On each motor panel there is a similar 6,600-volt automatic oil- 
break switch and three 6,600-volt single pole isolating switches, 
together with the usual indicating and recording instruments and 
their transformers. 

In addition to the above, there are two low-tension starting panels, 
each equipped with one four-pole knife switch, with auxiliary con- 
tacts and buffer resistance, together with a field discharge switch 
and resistance for the motor field. | 
_ On the same panel is the handwheel and operating shaft for the 
exciter field rheostat. l 

Fig. 5 shows one of the pumps coupled to its driving motor, 
together with the exciter on the same bed plate. 


Automatic Pump Control.—The drainage of the Dry Dockegj is 
effected by two electrically driven pumps, each coupled to 
a 353.H.P. direct current motor through roller chain drives, 
supplied by ‘the Westinghouse Brake Co. The old pumps 
which were originally steam driven, have been retained, and 


Fie. 8.—-VIEW OF AUTOMATIC STARTER. 


starting and stopping is carried ‘out automatically by means of 
a To float switchgear ‘supplied _by Laurence, Scott & 
0., Ltd. 

The switchgear comprises (1) a vertical control frame on which 
is mounted the tappet lever,’ which is connected to a small 
switch for making and breakinglthe relay current of the main 
contactor, and (2) an automatic fstarter which consists of the 
main contactor already mentioned and a solenoid-operated.carbon- 
arm starter fitted with D. P. switch and fuses and ammeter. 

.Fig. 6 is a diagram of that arrangement, and Fig. 7 shows the 
circuits, whilst Fig. 8 is a view of the apparatus l 

In practice all that is necessary is to insert a D.P. switch in circuit. 
When once started the plant is automatic. 

Assume, for example, that the sumpis at a low level and the motor 
shut down. If the level rises, the descending weight engages the 
starting lever, and switches the motor on. When the sump is 
empty, the Other striker engages the tappet lever, bringing it to 
the “off ” position and shutting down the motor. 

Referring to Fig. 7, it will be seen that the relay coil of the main 
contactor and the solenoid which operates the carbon-arm are in 
series, and are both energised by the closing of the float switch. 
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When this occurs, the main contactor closes at once and completes 
the motor circuit with all the starting resistance in series. At the 
same time the carbon arm, which is retarded by an oil dashpot, 
begins to come slowly up and cuts out the main resistance in 
successive steps, 

For larger installations an adjustable speed motor is used, and an 
extra tapper lever introduced. When the float striker engages the 
first lever, the motor is started up at slow speed, the shunt regu- 
lating resistance being short-circuited. Should the water still gain 
on the pump, the striker as it rises engages the second tapper lever. 
This energises a discriminator, which gradually un-shorts the shunt 
regulating resistance, bringing the motor up to its maximum speed. 
Conversely, as the water level falls, the motor is first slowed down 
and then stopped. 


e 


IMPOUNDING STATION AT THE East INpIa Docks. 


The plant at this station, supplied by the Worthington Pump Co., 
Ltd., consists of two 48 in. twin centrifugal pumps, and two 34 in. 
single centrifugal pumps, each driven by a direct current motor. 

The pumps are fitted with cast iron impellers while the shafts 
are of steel with bronze and lignum-vita sleeve bearings. 

Two 48 in. pumps working together, or one 48 in. and two 34 in. 
pumps working together, deliver 9,000 cub, ft. of water per minute, 
when pumping from the intake at the upper entrance of the dock, 
and discharging into the export dock. The pumps are arranged to 
run at speeds of 260, 280 and 300 revs. per min, when working under 
spring, average, and neap tide conditions, respectively. 

On average tide, the head varies from 5} ft. to 114 ft., while th 
efficiency of the 48 in. twin pump varies from 50 to 73 per cent. ; 
the average efficiency during the 4% hours pumping being 60 per cent. 
At lower neap tides the total head varies from 9 ft. to 14 ft., and 
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the pump efficiency from 64 to 72 per cent., the average tide efficiency 
during the 6 hours’ pumping being about 68 per cent. 

The brake horse power absorbed by each of the 48 in. twin pumps 
when pumping during average tide does not exceed 112, and while 
pumping during the lower neap tide does not exceed 131. 

The 34 in. single pumps work under practically similar conditions : 
the capacity of these pumps and the brake horse power absorbed 
being about half that of the 48 in. twin pumps. 

One of the 48 in. twin pumps is also capable of delivering 21,000 
gallons per minute, when discharging into the export dock, when 
the level on the suction side is 1} ft. below O.D. The speed of the 
pump under this condition is 340 revs. per min. and the brake horse- 
power required does not exceed 150. 

Each of the 48 in. twin pumps is driven by a protected type, 
direct current shunt motor, capable of giving a continuous out pot 
of 150 B.H.P. at any speed between 260 and 340 revs. per min. when 
running on a 460 volt circuit, The motors driving the 34 in. pumps 
are of 75 B.H.P., cach of similar type and running under the same 
conditions, The motors were supplied by Messrs. Vickers, Ltd. 

Variable speed starting panels are provided for the control of 
the motors, with totally enclosed dust and water-tight iron cases 
with hinged glazed Fronts. 

For charging the pumps, two vertical single throw pumps of the 
‘ Edwards ” type are provided. These pumps are provided with a 
single reduction of gears, and are driven by 5 B.n.P. motors running 
at a speed of 900 revs. per min. 

Each centrifugal pump is provided on the discharge side with s 
suitable hydraulically operated sluice valve, the hydraulic operating 
cylinder of each of these valves being designed with a working 
pressure of 700 lb. per sq. inch. 


(To be seneti 


National Electricity Supply. 


A special meeting of the Junior Institution of Engineers 
was held at the Royal Society of Arts, London, on the 27th ult., 
to discuss the subject of National Electricity Supply. The 
various points involved in the proposals were laid before the 
~ meeting by Mr. W.,H. Patchell, M.Inst.C.E. Mr. W. J. 
Tennant (Vice-President of the Junior Institution of Engineers) 
occupied the chair. : 


Mr. PATCHELL first read a more or lesa chronological record of the 
Papers, Reports, &c., on the subject, which had already been issued, 
including Mr. E. T. Williams’ Paper (April, 1916), the Reports of the 
Joint Board of Local Authorities, Power Companies and Railway 
Companies (September, 1916, and July, 1917), the Linking-Up Com- 
mittee for S. Wales & Monmouthshire (June, 1918), the Board of Trade 
Electrical Trades Committee (April, 1917), the Power Generation and 
Transmission Sub-Committee of the Coal Conservation Sub-Committee 
(April, 1917), the Board of Trade Departmental Committee (Memo- 
randum, May, 1918), the Fuel Research Board (September, 1917), the 
various sub-committees of the Coal Conservation Committee, Mr. R. P. 
Sloan’s Paper (B.A., 1916), Coal Conservation Committee (Final Report, 
January, 1918), the Board of Trade Electric Power Committee (April, 
1918), the Seven N, E. Coast Local Authorities owning Electricity Works 
(Oetober, 1918), the Conference of Local Authorities in Greater London 
(December, 1918), and the Committee of the Institution of Electrical 
Engineers (January, 1919). 

Mr. PaTcHELL then summarised the proposals of the Board of Trade 
Electric Power Supply Committee (with which our readers are already 
familiar), and said if it were agreed that the present areas of supply were 
too small,-and that they were to be reformed, a spirit of trust must be 
established between the parties and conditions framed to meet the local 
needs of each district, by which means he believed the desired objects 
could be attained with benefit to the existing undertakers and the 
consumers. He quoted as a more disinterested opinion than that of 
existing undertakers, the remark of Mr. W. L. Heckins (of Cammell, 
Laird & Co.) in October last, that ‘‘it is urgently necessary that the 
Government should lay down the conditions under which these super- 
power stations may be erected, but, having done this, they should leave 
the actual work to be carried out by private enterprise.” Perhaps the 
first suggestion for super- power stations outside London was that of the 
late B. H. Thwaite (1891) for the complete gasification at the coal fielcs 
of all the coal used in London. In 1906 Thwaite's scheme was modified 
into one of gas engines on the coalfields, and 60,000-volt transmission to 
London, in opposition to the Asministrative scheme. In 1910 Ferranti, 
in his Presidential Address to the L. E. E., stated that the only complete 
solution of the coal conservation problem would be the conversion of the 
whole of the coal which we used for heat and power into electricity. Sir 
Wm. Ramsay (B.A. Meeting, 1911) suggested the gasification of the 
coal seams in situ. This (Mr. Patchell remarked) was not tase to 
materialise. Econom/cal generation depended largely on the load 


factor which could be kept up by good bases loads resulting from the 
supply to electro-chemical works, pumping, and other long-hour users, 
and the shorter hour users averaged out by the diversity factor due toa 
general supply over a large area. ‘‘ Labour” must recognise that every 
effort must be made lg increase and not restrict output. Concentration 
of generation had beef! a success in carefully selected areas, and there was 
no need to press the scheme where the prospects did not justify it The 
sugyestion now before them (which was a sound’ one) was for the installa- 
tion and interconnecting of large power stations under such conditions 
that, while the stations were of the highest efficiency, the interconnecticn 
increased their available capacity. Efforts to get some or all of the 
existing authorities in London to combine never fructified beyond the 
_joint power stations of the Westminster and Pall Mall and St. James 
Companies and the Kensington & Notting Hill Companies. Dr. H. F. 
Parshall, in a Paper read in 1915, stated that 45 undertakings m 
London (excluding the railway companies) supplied 400 million unite 
per annum, using about one million tons of coal, and that an equi- 
valent supply could be given from two up-to-date stations for 
450,000 tons of coal, and figured a handsome return on the os pital 
outlay for stations and trunk mains. The total amount of elec- 
trical generating plant in the United Kingdom, including extensions 
authorised to Oct. 31, 1918, was estimated by the Ministry of Munitions 
at 2,279,434 kw., exclusive of railway power stations and private plants. 
Under the proposals for the National supply, existing private plants 
would not be interfered with, but new plants would have to be installed 
subject to regulations as to type of current, frequency and voltage. 
Complete gasification of coal for firing boilers had not yet proved à 
suecess. The gasification of low-grade fuel was, on paper, an attractive 
proposition, but the fate of such plants as had been started was to be 
fed with good class fuel on the ground of economy. With regard to the 
carbonisation of coal at low temperatures for making smokeless fuel. 
when the gas was a bye- product the case was fairly put in the Report of 
the Fuel Research Board, which stated that some work had been done by 
inventors and syndicates, and a certain amount of experience had been 
gained, but, while only portions of that experience had been disclosed. 
enough was known to justify the conclusion that much remained to be 
done in devising thes pecial forms of apparatus required for the economical 
carrying out of that type of carbonisation. Estimates*by Mr. S. L. Pearce 
proved that in certain cases cooling tower charges were less than trans- 
mission line charges, and cooling towers on one site might be preferable 
to transmission from a site with better water facilities. This, howe! 
did not affect the truth of the general proposition, that the balance 0 
advantage was on the side of placing the power station for a large ares 
where the generating sets could be of the largest size, and operated at the 
highest efficiency. | i 
Mr. W. A. TooKeEy said there could be no doubt in the minds 7 
engineers that any standardisation which would do away with m 
alarming number of voltages, periodicities, &c., must be for the good o 
industry, and all users of electricity. If the proposed scheme were to : 
carried out some attraction to take a supply from it must be held ou 
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tothe consumer. An attraction to the power user would be the fact that 
he could save the capital cost of gas engine, dynamo, &c., and the fact 
that with the public supply the reserve of output was reasonably un- 
limited. The whole thing boiled down to load factor. The running 
cost, interest and depreciation of a private 100 m.r. plant, running 50 
hours a week with an actual average load of 50 kw., he estimated as being 
equivalent to 0-57d. per unit, so that that consumer could afford to take 
a supply from the public station at something over 4d. in order to save 
the capital. If the private plant worked at 80 per cent. load-factor, the 
cost cawe down to 0-36d. per unit, so that the price of the public supply 
must be correspondingly lower to attract him. He thought none of the 
Reports mentioned by Mr. Patchell had dealt with the subject from that 


point of view., At the present prices at which electricity was generated 


it frequently paid the manufacturer to put down his bwn plant, rather 
than buy his current from a public supply. The ‘‘ Daily Mail” said it 
would be possible to get electric current in every village at a 
farthing per unit. Before any catch phrases like that were attached 
to a matter it should be discussed by engineers. Nobody should wish 
that electricity should not have the fullest field for its progress, but it 
should be considered that electricity was not a prime mover, but a means 
of conveying energy from point to point ; and the cost of generation ruled 
the whole thing. Engineers had not been too enthusiastic on that point 
of the prontise of cheap electrical power supplies. In the last issue of 
one of the electrical papers, a station engineer of 18 years’ experience, 
stated that he could not say that any big bulk supply with transmission 
over huge distances would reduce the generation and distribution cost 
one iota. Therefore they should not run away with this idea that 4d. or 
id. was going to be done. In few cases at present did the cost work out 
at less than 14d. A company for whom he acted had a factory divided 
into two parts, one driven by electricity and the other by gas engine 
with suction gas producer. Both were 100 H.P. units, and they had the 
same kind of load. The cost of the gas-engine plant, including oil, wages, 
rent of the space occupied, repairs, and everything except charges on 
capital, was £450 a year, while the cost of the electric motor was £1,200. 
Prof. Bone had stated that the charges made by the London companies 
were little short of scandalous, or words to that effect. It had nôt yet 
been proved that electricity was a profitable power to use for heating. 
Steam was mainly used for that purpose, and it could be used after it 
had been through the steam engine. That was one instance in which 
electric power would have no great attraction. His opinion was that 
electric power was not universally needed for the purposes of the manu- 
facturer. It was said the national electric supply scheme was to be 
for the benefit of agriculture in the production of manures through the 
fixation of nitrogen. The question had never been*raised as to what 
would result from the unification of the energies of the electrical and gas 
engineers. They heard that it had been considered in some of the 
Committees Mr. Patchell had mentioned, but he doubted whether the 
whole of the matters bearing upon it had ever been considered by any 
of them. The cheapest electricity was made from those services which 
used gas. Was it necessary for gas to remain at its present calorific 
value? To get that gas none of the coke (of which they got 10 to 12 cwt. 
from every ton of coal) could be used. The same efficiency could be got 
_in an engine or furnace, no matter what was the calorific value of the gas. 
That being so, could it be said that gas practice as it existed at present, 
was final? If electrical and gas engineers worked together, money 
would be saved in cost of attendance of boilers, and gained by the 
saving of bye-products. 

The CHatrM An said he had often wondered. how far they were justified 
in worrying about the conservation of coal, or whether, as the result of 
other sources of power having been discovered, the reserves of coal might 
have no interest for them in a hundred year s time. 

Mr. GoopENovaH said the Government had great difficulty in deciding 
upon a policy in view of the multiplicity of counsels they had before them. 
He thought a great deal in the direction of coal conservation could be 
effected by the introduction of more modern electrical plant. The 
average coal consumption was 34 Jb. per unit. The thermal efficiency 
of the best generating stations was only 12 per cent. ; of every 100 heat 
units burnt under the boilers only 12 reached the consumer. The thermal 
efficiency of carbonisation in the average gas works was 65 per cent., and 
the chemical bye-products were available, instead of being destroyed. 
Nevertheless there was undoubtedly a great future before the electricity 
undertakers for supply of current for lighting and power. 

Mr. D. Wiison (Technical Adviser to the Controller of Coel Mines) 
said from 10 to 15 million tons of coal per annum could te saved if all 
industrial works were brought to a reasonatle standard of efficiency. 
He could not quite agree with Mr. Tookey. The manager of a factory 
engaged in other work should take his electric power from an outside 
source where, in the nature of things, it should be possible to generate it 
most efficiently. For the year ended March last the 421 steam-operated 
power stations in the Kingdom, excluding private stations, railways and 
tramways, produced 4,674 million units for a coal consumption slightly 
over 7 million tons-= 3:47 lb. per unit. The average thermal efficiency 
was about 8-49 per cent. Forty of those stations were supplying half 
the electrical energy in the country, and their coal consumption was 
2.57 Ib. per unit, and they had a thermal cfticiency of 11-5 per cent., the 
remaining 381 stations had an average of 6-8 per cent. This could not, 
however, be taken as a conclusive argument for super stations, as the 
following figures for three stations, A, B and C in the South of England, 
and D, E and F in another part of the country, showed. For A the 
output was 200 million units, the coal consumption 2:53 |b. per unit, and 
the thermal efficiency 10-88; for B the corresponding figures were 
40 million, 2:32 1b., 13-05; C, 22 million, 2-49 lb., 11-95: D, 200 million, 
2-78 1b., 10:83; E, 46 million, 2-4 lb., 12-35; F, 28 million, 2-4 1b., 12-15. 
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The concentration of plant must lead to maximum efficiency. Load and 
diversity factors were important, but the human factor was of supreme 
importance. Great benefit would result from heving a more expert staff 
in the boiler house. ' 

Mr. C. H. WoopFiELp (Chairman of the Junior Institution of Engineers) 
said there would be room for both electricity and gas. In the case of 
intermittent driving the electric motor was the only thing to fit the 
case, and for cranes electricity cost only from a third to a fifth of the cost 
of hydraulic power. Boiler-house efficiency must go up considerably 
before the electric supply business would be a success. It was possible 
to get current for 4d. before the war, but he did not say it was generated 
at that figure. 

Mr. Epwarps (President of Birmingham Section of the Junior Institu- 
tion df Engineers) said according to Prof. Jevons our coal at present rate 
of consumption would last 580 years, but with the present rate of increase 
of consumption it would only last 130 years. Instead of super-stations, 
why not tackle the problem from the other end? Atleast 84 per cent. 
of the heat put into an engine went into the condenser. Why did wee 
not tackle that ? It contained 60 per cent. the heat value of the coal. 
In his work of district engineer to the Coal Controller he had come across 
some institutions which used } cwt. of coal per head per week, while 
another used 5 cwt. The last was ell in the underground mains, and that 


- was a problem that should be tackled. 


Mr. VALON said the real question they had come to discuss was whether 

He 
did not know now whether Mr. Patchell was in favour of nationalisation. 
lf they were to have nationalisation, the coal conservation and the whole 
power supply should be nationalised, and not merely the electrical 
supply. It was a pity that when electricity was first introduced the gas 
engineers did not take it up. Electrical and gas engineers should 
combine as far as it could be done. 

Mr. J) Avis said it would be unwise to use the coal uneconomically until 
they had something in sight to take ite place. Some exyerts were in 
favour of a new proposal, and some against, and ultimately the com- 
mercial men had to decide for themselves, It might be tried in one 
section, and. the experts could be proved right or wrong by the results.’ 
No doubt the railways now transported an immense amount of matter 
which was pure waste. It must be a material economy to reduce the 
distance that waste travelled. | 

Mr. PATCHELL, in reply, made some additions to his previous remarks 
on the history of the subject, and said it had only come to be called 
‘‘ National Electricity Supply’ because the cost had appeared too great 
to be borne by companies or local authorities. It was not altogether 
a question of thermal efficiency. The question was how were they to 
-get the greatest efticiency in £ s. d.? The evidence that had come 
before some of the Committees he had mentioned would Le more valuable 
than the Reports, and he hoped Mr. Wilson would use his best endeavours 
with the Coal Controller to get that evidence amplified and published. 

Mr. TooKEY also made further brief remarks, and said he was glad 
Mr. Valon and Mr. Goodenough had expressed themeelves in favour 
of the amalgamation of forces of the gas and electrical engineers. With 
regard to the statement that it was the commercial men who had to 
decide ultimately, he hoped it would be possible for the commercial men 
to be present at discussions by the experte, which would enzble them to 
come to a right decision. ' 


An LEC. Omnibus Service: 


On Tuesday the Highways Committee of the Lonpon COUNTY 
CouxciL recommended the promotion of a Bill to enable the Counoil 
to own, maintain and work “ auxiliary omnibus services °” for linking- 
up tramway dead ends and for other specific purposes. In its report 
to the Council, which will be fully considered on the 18th inst., the 
Committee states ‘‘The successful operation of the London County 
Council tramways will be prejudiced unless the Council is able, by means 
of the omnibus, to make a start with traffic services which, but for the 
war, might have been ape by tramway extension. For example, 
there has already been considerable delay in the linking-up of dead-ends 


. by means of tramway extension, and the war has been responsible for 


a new financial consideration—viz., the increased cost of tramway 
construction. The provision and working of omnibuses by the tramway 
authority is the practical way of meeting the requirements of the public 
with the least possible deley. The provision of omnibuses on trial routes 
is also a necessity for the Council's tramways undertaking in connection 
with districés which ere being newly developed. Until the development 
of such districts reaches the stage et which tramway facilities would be 
practicable omnibuses could be utilised for connecting the districts with 
the tramways. Unless adequate omnibus services can be provided hy 
the Council, pending the construction of tramways, the work of the 
Council in pursuance of its housing policy may seriously affected. 
We consider that it would be undesirable for the operation of omnibuses 
by the Council to be limited strictly to the area of the County of London, 
as the traffic problems of Greater London call for treatment on a less 
rigid principle than thet determining, under existing legislation, the 
sphere of operations of particuler tramway euthoritics. CD the other 
hand. we do not. propose thet the power to run omnibuses outside the 
county should extend beyond the reasonable requirements of the public 
using the Council's tramways undertaking.” 

On Tuesday the County Council agreed to promote a Bill as recom- 
mended. °. 
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Selection and Application of Electric Arc 
Welding Apparatus.* 


° By A. M. CANDY. 


The three chief requisites for electric arc welding are: (1) A suit- 
able form of electrical energy and control, (2) electrode material of 
proper characteristics, and (3) an experienced and trained welder or 
Operative. Proper electrical equipment and electrode material, 
when once accomplished, dismisses the first two factors. Securing 
suitable men to be trained, the third factor, however, eometimes con- 
stitutes 90 per cent. of the totelproblem. It is not within the pro- 
vince, of this article, however, to attempt discussing any, but the 
electrical equipment and application thereof. 


ALTERNATING-CURRENT ARC WELDING. 
Under proper conditions alternating current may be used for arc 


welding, but at present direct current is much more satisfactory. 
The difficulty of maintaining an alternating-current arc is so great, 


/ Short-circuit Current 


Voltage Zero 


Fia. 1.—CHARACTERISTICS OF ARC WELDING CIRCUIT, 
With metal electrode having resistance only in series with the arc. Power supplied by 
500-ampere constant potential generator. 


when a resister only is used in series with the arc obtaining power 
from a 110-volt 60-cycle circuit, that this scheme appears come 
mercially impracticable, especially if a.bare electrode is used. If 
a covered or slag coated electrode is used the difficulty is somewhat 
decreased. If, however, a suitable reactance is placed in series with 
the arc then the operation is practically on a par with the direct- 
current process. The reactance should be so designed that the 
power-factor of the welding circuit is at least as low as 25 per cent. 
If the potential of the available supply circuit is 220 volts, or higher, 
a transformer must be used, and it may not be necessary to use a 
separate reactance, provided the resulting power-factor is low. Until 
some commercially satisfactory static apparatus for power-factor 


Arc C ens. 


Arc Voltage \ 


Fia. 2.—CHARACTERISTICS OF ARC WELDING CIRCUIT. 
With resistance and reactance in series with the arc. 


correction is developed, or until a comparatively new and entirely 
satisfactory electrode of the coated, cored or alloy type is evolved, 
the application of alternating-current arc welding will probably be 
confined to a very limited field. | 


DIRECT-CURRENT ARC WELDING. 


When using direct current the potential across the are will be 
between 40 and 60 volts if a carbon electrode is used; whereas the 
arc potential should be ahout 22 to 18 volts (preferably the latter) 
with a metallic electrode. A simple resistance with suitable con- 
trolling device may be used, but an unnecessarily large amount of 
power is wasted, and the high voltage available permits a careless 
operator to draw an extremely long arc with the metallic electrode, 
resulting in poor welds. The resistance required is unnecessarily 


*Abstract of an article in the “ Electric Journal.” 


large, requiring increased floor space, and is heavy and expensive. 
It is therefaye better practice to install rotating electrical equipment 
for transforming from the high potential to that required for arc 
welding service. For this service a motor-generator ie~preferred. 
Rotary converters will probably be little used, for the reasons 
that a special set of transformers is required, the direct-current 
voltage is usually almost a direct function of the alternating. 
current voltage, and a converter is not as simple to start as the 
ordinary induction motor-generator set. Also, the cost of a rotary 
converter and transformers will usually be equal to or greater than 
a comparable induction motor-generator set; the overall efficiency 
will be little better, and the total floor space required about the 


same in both cases. ; 
350 i ` 
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Fic. 3.—CHARACTERISTICS OF ARC WELDING CIRCUIT. 


With reactance only in series with the arc. Power supplied by means of a 150-ampere 
constant current generator. - 


* An arc drawrr between a carbon and metal electrode will be satis- 
factorily stable, when the voltage drop across the stabilising (ballast) 
resistance in series with the arc is 50 per cent. or more of the arc 
voltage. An arc drawn bewteen two metal electrodes is somewhat 
less stable, and if the resistance drop is about twice the arc voltage 
the results obtained are much more satisfactory. Carbon electrode 
welding is satisfactory when the arc is operated at 35 to 50 volts, 
and metallic electrode welding when the aro is operated at 22 to 18 
volts. Therefore, a constant potential generator developing 75 to 
60 volts represents the most balanced design for economical service. 
Generators of the constant potential type developing voltages as low 
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Fia. 4.—CHARACTERISTICS OF ARC WELDING CIRCUIT. 


With a reactance about 20 times that of Fig. 3 in series with the arc, and using å 
different make of constant-current generator. 


as 35 have been tried, but have not proved as satisfactory as higher 
voltage machines. This is due to the increased difficulty of mam- 
taining a fixed arc length, especially when using a metallic electrode. 
As a result, the operative is troubled by continually losing bis ar; 
which reduces production. 


CONSTANT CURRENT V. Constant POTENTIAL GENERATORS. | 


For are welding service iċ is desirable to have the proper current 
for the welding circuit maintained at a reasonably constant value, 
because the rate of fusion is a function of the current, and 1s prat- 
tically independent of the arc voltage. 1t is immaterial whether the 
source of power is a constant potential or a constant current gene- 
rator. In the case of the constant potential equipment the arc 
current is-maintained reasonably constant by the resistance 1n 
series with the arc, as illustrated by Fig. 1. If, in addition to the 


= 
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ballast resistance, a small reactance is connected in series with the 
are, the current will be maintained even more constant, as illus- 
trated by Fig. 2. The chief advantage of the reactance, however, 
lies‘in its ability to limit the short-circuited arc current when striking 
the arc. Fig. 1 indicates an average welding current of approxi- 
mately 160 amperes, whereas the short-circuited arc current is about 
215 amperes, or about 35 per cent. higher. 
reactance actually kept the short-circuit current from exceeding the 
average welding current. The reactance which was used for the test 
is undoubtedly larger than is necessary for commercial welding 
circuits. The chief advantage gained by reducing the short-circuit 
current is that the tendency for the electrode to stick (freeze) to the 


Fic. 5.—WELDER’S EQUIPMENT. 
Mask in centre, metallic electrode holder at left, and carbon electrode holder at right. 


work is materially reduced, thereby enabling the operator to 
strike the arc with a cold metallic electrode much more easily. For 
this reason the use of a small reactance is recommended for each 
welding circuit, especially for inexperienced operatives or ‘when new 
men are to be trained for arc welding service, even when power is 
obtained from a constant potential system. 

E Constant-current generators have been developed in two classes : 
(1) An individual generator or motor-generator set and control equip- 
ment is supplied for each welder; (2) the generator or motor- 
generator supplies current for two or more welding circuits in series. 
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Fig. 6.—TYPICAL SCARFS FOR PLATE GREATER THAN $ IN. INT HICKNESS. 


A. double bevelled butt weld: B, double vee butt weld; C, single bevelled butt weld ; 
D, double bevelled corner weld; E, double bevelled pressure tank weld; F, double 
bevelled butt-strap weld ; G, double fillet tee weld ; H, single bevelled tee weld; and Í, 
single vee tee weld. 


Constant-current generators of the individual type require a com- 
paratively large reactance in series with the arc before the resulting 
current characteristic is even as good as that of the constant potential 
circuit. This is illustrated by comparing Figs. 3 and 4, which show 
arc current characteristics of two different constant current gene 
rators, with Fig. 1. The first generator had a reactance of 0:55 ohm 
in series with the arc. The current has an average value of about 
175 amperes. The initial current when the arc was struck reached a 
maximum value of about 325 amperes, or an increase of about 85 per 
cent, above the average. This reactance is the same as that used in 
the constant potential circuit. The inherent characteristics of the 
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Fig. 2 indicates that the ` 


~ being blown to right, thereby exposing the new metal. 


and limbs. 
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second generator are so much poorer than the first that it was neces- 
sary to use a reactance approximately twenty times greater to pro- 
duce the arc current curve illustrated by Fig. 4. In this case the 
average welding current is about Y60 amperes, and is subject to 
large and violent fluctuations. The current at the instant of striking 
the arc reached a maximum value of about 260 amperes, or an in- 
crease of 75 per cent. above the average. 

The series arc type of constant-current generators requires the use 
of a somewhat complicated form of control, because the various 
welding circuits are connected in series, the function of the current 
control being to prevent interference of the various arcs when the 
operators start and stop welding. In order to maintain the proper 
arc polarity, the work on which each operator is welding must be 
electrically insulated from the work of all other welders operating 


i. a 90053921 Fi 


s. single 


(b) 
Fic. 7.— WELDING ARCS. 
(a) Long arc of 175 amperes showing deflection of arc stream to left and oxide flame 
4 n (b) Short arc of 175 amperes 
showing concentration of gases completely enveloping the newly deposited metal. By 


reason of the intensely actinic light from the arcs, the electrodes and the plate did not show 
in the photograph, and their position was sketched in on the print. 


from the same circuit. For this reason the field of application is 


somewhat limited. 


PROTECTIVE EQUIPMENT AND ACCESSORIES. 


The electric arc is very prolific in the radiation of ultra-violet 
light, which will produce severe sunburn if any uncovered portion of 
the human body is within a few feet of the arc for a period of 10 to 15 
minutes. For this reason it is necessary for the operator to wear 
heavy closely woven clothing, completely covering the body, arms 
For the protection of the hands and wrists leather 


Depth of Cut in Inches. 
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- Inches Cut per Minute. 
Fic. 8.— RATE oF CUTTING (‘AST-IRON PLATES. 


With a 1 in. diameter carbon electrode at 625-650 average amperes, 45-65 arc volts, 
The length is greater than the depth of the cut, which is made progressively in one 
direction. 


gauntlet gloves or a double pair of cotton gloves are used. For the 
protection of the head, neck and face, a hood is oe preferably 
made of non-conducting material. A different protective device is a 
mask (Fig. 5), which is similar to the front vertical half of a hood, 
and is held in place on the operator's head by a suitable head gear. 
Each of these devices must be provided with some transparent 
material such as mica or glass so the operator may observe his work. 
The glass must perform the following functions :— 


l. Filter out practically all ultra-violet and most of the infra-red 
radiations from the are. 

2, Reduce the intensity of the visible spectrum or light to a value 
which will not result in glare. @ 

3. Transmit to the eye a light predominated by 
which will reduce eye fatigue. | 

4. The surface of the glass must be sufficiently ttue and have satis- 
factory optical qualities to produce good definition, so the operator 
can readily see the work without experiencing eye strain. 

Probably the best alk round protective device for the head is the 
hood, as it protects the face, back of head, and front and back of the 


the amber shade 
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neck. The protection of the back of the neck is important when the 
Operator is working in restricted quarters, especially if the sur- 
rounding surfaces are of a medium or good reflecting type. A suit- 
able enclosure should be provided for each welding station, if the 
work is to be performed in the vicinity of other workmen, as is the 
case in a machine shop. : 


To enable the operator to use the electrode material it is neces- ` 


sary to provide him with electrode holders, as shown in Fig. 5. The 
carbon or graphite electrode holder is provided with a simple effective 
clamp which grips the electrode. The handle is provided with a disc 
to protect the hand against the heat from the arc, and must be 
designed so that the heat of the cable will not make the hand grip 
too hot. The electrode clamping device must be simple and rugged, 
must hold the electrode securely and permit replacement readily, asa 
new electrode is required about everv 14 to 2 minutes. The electrode 
gripping surfaces must be protected against pitting by flying metallic 
particles, and the design of these parts must permit the wasting of a 
minimum amount of the electrode. 


WELDING PRINCIPLES. 
To produce satisfactory electric arc welds regardless of the metal 
welded there are six fundamental principles to be observed :— 
1. Proper preparation of material to be welded. 
2. Selection of electrode material of proper physical chemical and 
electrical characteristics. 


THE ELECTRICIAN. 


FEBRUARY 7, 1919. 


3. Use of proper current value. 

4. Maintenance of proper arc length. 

5. Proper sequence of preliminary tacking and final filling or weld- 
ing. 

6. Proper heat treatment subsequent to welding. 


PREPARATION OF WORK FOR WELDING. 


It is always necessary to prepare the surfaces of the material to be 
welded so that they are readily accessible to the new material tofhe 
deposited. If the edges of two plates are to be welded together 
with the plates in a common plane, then the edges should be bevelled 
to an angle of 45 deg.. making a total of 90 deg. in which to deposit 
the new metal, as illustrated by A, Fig. 6. If the pieces can be 
turned for welding from both sides then both edges of each plate 
may be bevelled, and only one-half as much new metal will be re 
quired to fill the angles. The apex of the bevelled edges should not 
be closer than } in. to ensure a good weld. When cracks in castings, 
&e., are to be repaired the material should be bevelled along the 
cracks in a similar manner, All heavy oxide scale, rust, dirt, greas, 
sand or any other foreign material should be thoroughly removed 
from the immediate vicinity of the surfaces to be welded. In some 
cases, after completing the mechanical preparation, it is advisable 
to pre-heat the material to assist the welding operation. 


(To be concluded, ) 


~ 
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The Conductivity of Sea-Water. 


By H. R. RIVERS-MOORE, B.Sc. 


Investigations on currents of electricity in sea water made 
it desirable to ascertain’ whether its resistance could be re- 
garded for practical purposes as constant over a wide range of 
frequency and for very small current densities. 


Fic. 1.—TUBE AND ELECTRODES FOR MEASURING CONDUCTIVITY 
OF ELECTROLYTES. 


The following results were obtained by a method suggested 
by Dr, C. V. Drysdale, and designed to overcome polarisation 
errors which appear even with alternating currents of moderate 
frequency. 

1000 
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Fic. 2. 
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A glass tube for containing the sample to be tested was pro- 
vided at each end with two electrodes, a, b, F ig. 1. The outer 
electrodes a consisted of copper discs attached to tubes of the 
same, carried by rubber corks which closed the ends of the 
glass tube. Through the copper tubes and insulated from 
them by rubber tubes c, copper wires passed to the inner 
electrodes b of copper gauze. 


Fie. 3.—CoLtumwn 91°3 cM. LONG. 


For measuring the resistance a Tinsley-Drysdale inductance 
and capacity bridge was used. The arrangement of ratio 
arms and terminals is such that practically any bridge test 
can be carried out with it. By means of a Kelvin double 
bridge arrangement, as shown in Fig. 2, the alternating current 
can be led in through one pair of the electrodes in the water 
tube, while the potential drop in the column of water between 
the inner electrodes is balanced against that in the variable 
resistance R. l : 


Audible Frequencies.—A small inductor alternator A was 
used as a source of alternating current for frequencies from 10 
to 1,500 per second. A telephone receiver, 7, was used in place 
of a galvanometer, and in order to enable very small currents 
to be used a triple valve amplifier was added in the telephone 
circuit when necessary. 


While a series of readings was taken changes of cufrett 
density and frequency were made and the amplifier added and 


, emoved, but it will be seen from the curve in Fig. 3 and the 


Centigrade Degrees. 


2 85 SQ. CM. AREA. 


SAMPLE FROM HARBOUR MOUTE. 


corresponding Table I., that only smooth variations due to 
temperature changes occur. 

In order to determine the temperature coefficient a more 
regular variation in temperature was secured, and the reading’ 


given in Table II. and its corresponding curve, Fig. 4, We" | 


obtained. The temperature in all cases was read by means 
of a thermometer placed in one of the projecting tubes used for 
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Table I. 


Temp. | Frequency; Current. |Resistance. 
| Pople. | Macpesem’| ‘Ohms. Remarka: 
nP 770 0-] 978-0 No amplifier. 
on 1,540 0-1 975-0 a 
aes 770 0-1 973-0 $ 
; 2: 770 0-1 970-0 is 
: aes 770 0-1 964-0 Amplifier. 
bei 1,540 0-1 962-0 s 
: a 770 0-1 961-0 a 
f ae 770 0-1 959-0 No amplifier. - 
: Wa 770 0-1 951-0 ie 
a2 i 770 0-1 "951-0 % 
: T 1,540 0-1 949-0 . 
ss m 770 0-1 946-0 Amplifier. 
af 100 2-0 944-0 a 
10.35 i 100 i 20 928-0 5 
10.40 |.. 100 : 20 932-0 i 
10.45 | i loo ' 20 933-0 ae 
11.00 12-0 100 2:0 929-0 és 
11.15 ; 13-0 100 2-0 920-0 7 
11.25 | 13-3 100 2-0 911-0 zs 
11.50 | 15-5 1,540 0-1 887-0 A 
11.55 | 160 770 0} 882-6 sf 
12.00 | 165 770 0-1 871-7 = 
12-5 | 16-5 770 O1 | 867-8 | š 
12.10 + 155 770 4-0 864-0 | Noamplifier. 
SGi 15-5 770 į Ol 8640 | ie 
12.15 | 15-0 770 ; Ol 8640 |` ‘i 
12.20 | 15:5 770 0-1 8620 | ae 
12.25 ' 15:3 770 01 | 859-4 | Amplifier. 
1.25 | 14-5 770 0J | 868-0 | i 
1.30 14-5 770 0-1 | 867:2 si 
1.35 15-3 770 0-1 864-4 9 
2.15 | 16-0 J 770 0°1 | 846-7 f 
2.30 | 16-7 770 0-1 840-7 5 
2.50 | 17-0 770 0-1 | 833-7 i 
3.30 | 16-7 770 0:1 | 827-5 i 
3.65 | 16-5 770 0A 826-6 a 
4.10 | 16-7 770 0-1 825-6 s 
4.30 16-5 770 0-1 | 826-0 s% 
5.0- 15-0 770 0-1 841-2 :. 
5.30 | 16-0 770 0-1 | 839-2 is 
§.35 15-0 770 . O1 . 840-6 5 
5.50 | 15-8 770 0-1 838-5 i 
6.00 | 15:3 770 0-1 _ 840-5 > 
Table I. 
Time. | Temp. | Resistance. Time Temp. Resistance. 
a.m. Deg. C. Ohms. pine Deg. C. Ohms. 
9.45 12-0 953-5 11.40 17-8 792-0 
10:5 12-5 9310 11.45 18-0 788-0 
10.10 13-7 916-0 - 11.50 18-0 785-0 
10.20 | - 14-5 899-5 12.00 17-8 783-0 
10.35 14-5 881-5 12.25 | 18-0 775-0 
10.40 14-5 873-5 12.35 17-5 776-0 
10.50 15-3 861-0 1.30 18-0 782-0 
11.5 16-5 843-0 1.45 18-3 782-0 
11.15 16-8 828-0 2.00 17-7 785-5 
11.20 17-5 820-0 2.25 5 796-5 
11.25 17-3 813-0 2.45 5-5 812-0 
11.35 18-3 797-0 3.00 | 14-0 . 


filling the container, so that the temperature change in the 
main body of water lagsslightly behind the temperature curves 
giver. By deduction, however, fsom periods of constant tem- 
perature on the one hand, and steady change, on the other, the 
following values can be obtained :— 


From Fig. 3. Specific resistance at 165°C. 25-8 ohms por cm. cube 
Ši » 4. Specific resistance at 180°C. 24-30hms,, „ » 
» oy 4 Temperature coefficient,3 per cent. per Cegree centigrade 

Hence, value from Fig. 3, corrected to 15°C. 27-0 ohms. 

ee » 4, corrected to 15°C. 26-5 ,, 

The sample used in these tests was taken at the mouth of an 
East Coast estuary, into which small rivers flow, causing some 
dilution. A test of another sample from the same place gave 
26-7 ohms at 15°C. 


Radio Frequencies.—An attempt was next made to measure 
the resistance with currents of radio-telegraphic frequencies, 
and for this purpose a single thermionic valve was used as a 
generator, the connections being as shown in Fig. 5. Detec- 
tion was again by telephone with valve amplifier, a slipping 
contact ticker being added to detect the undamped oscillations 
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of inaudible frequency. With the amplifier in use it was 
found that the ticker and valves produced oscillations which 
introduced errors in the bridge balance, but these were elimi- 
nated by inserting a high resistance in series with the ticker. 
It was found possible to obtain approximate readings without 
amplification. i 

The frequency was varied from 30,000 to 100,000 p.p.s., and 
the specific resistances obtained, corrected -to 15°C., vary 
between 26 and 27 ohms. These figures agree with those 
obtained at audible frequencies, but it is not easy to under- 
stand how errors due to capacity effects in the bridge resistance 
coils are apparently avoided, however perfect the construction 
of the instrument for ordinary frequencies. 


Resistance. Ohms. 


| A caida Aa E | 
r ` e 


Centigrade Degrees. 


100°, i50 ~~ 200 250 
Time in Minutes. . 


Fie. 4.—91°3 cm. LONG. 2°85 SQ. CM. AREA. SAMPLE FROM HARBOUR 
: Movuru. 


Direct Current.—The use of a ticker made the immediate 
comparison of resistance with direct and radio-frequency 
currents possible without change’ of apparatus. Values 
(corrected to 15 deg.) of 26-0 and 26-2 ohms per centimetre 
cube were obtained in the two cases respectively. 

Thus, values between 26 and 27 ohms per centimetre cube 
have been consistently obtained for water near the mouth of a 
fiver for frequencies ranging from 0 to 100,000 per second. 
Current densities from 0-01 to 15 me. per cm.” have been used, 
though the higher values are not indic.ted in the tables given. 


Valve Oscillator. 


Fira. 5. 


Sample from Open Sea.—The curve in Fig. 6, obtained from 
Table III., shows the result of measurements of a sample 
secured from the open sea on the South Coast. Here again 
changes in frequency, &c., appear to cause no variation in the 
resistance. The values . obtained from this curve are as 
follows :— 

Specific resistance at 21-3°C. 20-4 ohms per centimotre cube. 

Tcmperaturo coefficient, 3 per cent. per degree centigrade. 

Specific resistance at 15°C. 24-3 ohms per centimetre cube. 

Other tests gave values varying from 24-3 to 24-7 ohms. 

Hence, for open sea a value between 24 and 25 ohms may be 
taken as a practical figure of resistance for small currents at all: 
frequencies. 

Polarisation of Electrodes.—The effectiveness of the method 
adopted in overcoming polarisation is illustrated by the fol- 
lowing results :— 

In the Drysdale bridge set a variable eapacity is provided, 
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Frequency Curront. Resistance. 
P.p.s. | Ma. porem? Ohms. 


lime ` Temp. 
a.m. | Deg. C. 


11.45 19-7 650 05 $ 4255 No amplifier. 
12.5 19-4 650 — 05 420:5 ` ‘i 
12.15 | 20-3 650 | 05 417-0 $ 
1.40 | 21-4 650 0-5 397-5 5 
1.45 | 21-3 650 | 05 398 0 4 

1.50 | 213 1,300 ; 05 398-0 i 
1.55 | 21-3 400 | o5 399-0 5 

2.00 i 20:8 $00 LO 0-05 402-0 $ 
2.20 | 19-8 400 ° 005 405-0 Amplifier. 
2.25 | 20-3 600 0-05 405-0 4 
2.35 | 20-5 60 0-05 410-0 No amplifier. 
2.40 


20-0 600 | 005 410-0 i 


a ee ee 


and this was connected across one arm, as shown dotted in 
Fig. 2, to balance any capacity in the water tube. It was 
found that in all cases the capacity required was less than 
0-001 mfd., the least value available. If, however, the supply 
leads were transferred from electrodes a to the inner electrodes 
`b, so that the arrangement became an ordinary Wheatstone 


paea Ohms. 


Centigrade Degrees. 


2505 25 50 “75100 125 150 Ds 
Time in Minutes. ` 
Fra. 6.—CoLuMN 52:7 cM. LONG. 2°7 CM. AREA. SAMPLE FROM 
OPEN SEA. 


bridge, an increase of bout | per cent. was immediately noted 
in the resistance and a capacity of about 0-003 mfd. was re- 
quired to secure balance. With radio frequencies this polar- 
isation effect was not observed. 

Further investigation of the polarisation effect indicates 
that it is independent of the length of the column of water, so 
that the capacitv is evidently confined to the surfaces of the 
electrodes. It`is usuallv of the order of 50 mfd. to 100 mfd. 
for electrodes of 2:7 cm.? area. The capacity appears to be 
independent of current density between 15 and 4 milliamperes 
per square centimetre. 


Proposed University of Technology. 


A meeting at the Imperial College Union, South Ken: ington, on the 
29th ult., of past and present students of tle Imperial College of Science 
and Technology passed, with one dixsentient, a resolution to sign and 
send to the Governors of the College a Memoriel, of which the following 
is an i. bstract :— 


We, the undersigned, desire to .ubmit to the Governors a request that 
the, will take immediate steps to raise the status of the College to thet 
of a University of Technology, empowered to confer its own degrees in 
Science and Technology. We are of the opinion that this should be one 
of tre earliest items in the programme of legislative recon: truction, and 
thet H.M. Government should give every encouragement to students 
who desire to devote their lives to Science and Technology. We are 
convinced that the Empire hes suffered from the lack of men ane women 
trained in the methods of science, end particulerly in the apy licetion 
af scientific principles to industry. ‘Lhe cessation in the output of tra‘ned 
students, arising out of war conditions, has edded to the disedvents ges 
under which the country is labouring, and has made it urgently neces: ery 
to stimulate public interest in order that the vital relation of Science end 
Technology to the State shall be fully recognised. The creation of an 
Imperial University of Technology is in our opinion well calculated to 
effect this. Even apart from more altruistic aims, the demand for an 
Imperial University of Technclogy appears to us to be justified if it can 
assist inmeztine the ever increasing demand of industry for men efficiently 
trained in scien ific and technological work. Moreover, we consider it to 
be now more necessary than in pre-war days, in order that a closer 


relationship may be established between our various national industries, 
and also that an appreciation of the value of technological reseerch 
which is so vital to their expension, may be elicited. It is generally 
conceded that the apathy evinced by many firms in London and elsewhere 
towards technological research, is lergely attributable’to the absence of 
an institution devoted to Technology bearing the authority and dignity 
of an Imperial University. London, the heart of the Empire, to-day, 
cannot offer to students e choice of technical curricule oi recognized 
University standard, and consequently many desiring such marks of 
distinction migrate end secure degrees elsewhere. The present diplomas 
granted by the three constituent Colleges are not, in certain quarters, 
regarded es being the equivalent of University degrees, despite the fact 
that many of us receive all the scientific training we require for obtaining 
such degrees while passing througl the ordinary college courses. Witheut 
outside degree examinations. the path to the coveted degrees of Bachelor, 
Master and Doctor, is effectively barred for ell students of this College. 
We are convinced that the immense population of our great Metropoli» 
and the world. wide interests therein represented, call for the establish- 
ment, in London, of e separate deyree-conferring University of Tech- 
nology, which will not only satisfy the industrial demands of the whole 
Empire, but raise technological re-earch to its proper level. 

Mr. HERBERT WRIGHT, one of the governors of the college end a past 
student, who presided, said they were concerned with the future of the 
students and the future stetus of the Imperial College of Science— 
matters of supreme importance not merely to themselves and those who 
would succeed them, but indirectly, to the whole of the British Empir. 
The legitimate demand of the day, especially prominent in the City of 
London, was that there should be esteblished a very close relationship 
between scientific research end industry. Furthermore, many of them 
held the view that no honour was too great, no distinction too high, for 
students who, by the applicaticn of scientific principles to the problems 
of daily life, increased the wealth and power of the British Empire, and 
added to the grand total of this world » happiness. Industrial concerns 
in London were strongly in favour of giving full encouragement end the 
highest recognition to men and women who devoted their lives to 
scientific and industrial research. They could rest ecsured that this 
college had been, and was still, the*principal soutce of supply of tech- 
nologist.; to those in charge o, industry in the City of London. 

Mr. H. Burnig, cheirman of the Organising Committee, read a resolu- 
tion passed hy the Rovel School of Mines Old Students’ Association in 
support of the proposal. N 

The CHAIRMAN then moved thet the petition be signed and forwarded 
to the governors of the College. 

Captain E. E. D. Lawrorp said he was aware that there were a large 
number of students who held conservative views and were opposed to 
change in the status of the College, but the time had come when it was 
impossible for the Imperial College to carry on exactly as at present. 
The reconstruction of London University had been epproved, and would 
be undertaken very shortly : and in that reconstruction the Imperial 
College wes bound to become involved. Thir would be disastrous to the 
college. ‘hough they, had their own Charter, they were a school of the 
University. The Charter implied that the formation of the Imperial 
College did not afiect its tulsequent relations with London University 
in any programme of reconstruction which might be undertaken in future. 
That fact was the basis of the whole proceeding. Unless a very strong 
line was taken the College was bound to lose its own identity. By 
absorption, the college would lose control of its own funds—it was 
comparatively weelthy in money and materiel—end of its syllabus, and 
of its identity as the Imperial College. The courses at the College were 
continually brought up to date, and new processes were catered for. 
whereas the London University courses were arranged by a Senate end 
included subjects ranging from divinity to metallurgy, end from electricel 
engineering to Arabic. 

Mr. Peto, g student, although he did not vote against the resolution. 
thought there was every hope that the formation of an efficient London 
University would effect all the students desired. 

Mr. E. T. MCCARTHY. president of the Royal College of Mines Old 
Students’ Association, strongly protested against a scheme which would 
absorb the college in the reorganised London Univer. ity... When the 
London University attempted to appropriate the scientific teaching and 
training of men whose vocationwould be cn the scientific and technological 
side of life. they must protest if the strongest terms, for the London 
University had neither the experience nor the desire to forward the 
scientific and technical training given in that college. The University 5 
programme, showing the departments they proposed to set uppgav a 
secondery place to science and technology. The experience gained in the 
Royal School of Mines, and in that College, which embraced the scientific 
end technological side of education, and in that espect formed one of the 
finest teaching instituticns in the world, must not be lost to the Nation. 
as it would be if it became a merc adjunct to the London University. 

Mr. F. G. Gregory, è student, said it wes po: sible this experiment 
might not turn cut es they wished. Their influence should be rather 
directed towards the reformation of the London University than separat- 
ing themselves and taking en irrevocable step in the other direction. 

He did not approve of the proposal to confine the title of the propo 
University to technology. It should be made to embrace science elso. 

Mr. J. W. Witttamson, an old student, supporting the petition, 
remarked that the real issue was what was to be the status of appli 
science. The College had avowedly a bias in its scientific work tow 

the application of science to industry and the question was whether that 
process was of such a degree of importance that it was now worthy ° 
havinga university attached toitself ? He regretted that the old question 
of caste seemed to have cropped up in the affected superiority of the 
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devotees of pure science to the devotees of technical and applied science. — an internal circumference of 2,600 mm- was given # stretch of cbout 


It wes just that very point of caste that they wanted to break down, for 
it was based very largely on misconception. 

Mr. H. MARRIOTT, president of the Institution of Mining end Metallurgy, 
said that the proposal hed the whole-heerted support of the council of 
that institution. The college should have 2 seperate university status, 
and he hoped and believed that this would soon be an sceomplished fact. 

Mr. Cuas. R. DARLING also supported the resolution, and seid the 
whole question was whether applied science should be considered equal 
to pure science. He thought pure science wes essential to the study of 
applied science. He did not think the Memorial was hostile to the 
London University. Considering the great importance technology hed 
attained. he thought ‘t could nat bo dealt with by a Senate, one pert of 
which had a bias against science, and which would cut down proposals 
in regard to science and technology so that the necessary efficiency would 

not be secured. 


EEO 


Electric Welding. 


— 


The following is an account of the discussion which took ` 


place on Mr. T. T. Heaton’s Paper on the above subject 
before the Institution of Mechanical Fngineers, an abstract 
of which appeared in our issue of Jan. 31 :— 


Mr. KENNEDY (British Arc Welding Compeny) said that in every form 
of welding temperature wes the all-important thing. His firm used the 
electric are process mainly, but also made use of the oxy-acetyvlene and 
oxy-coal gas processes, each of which had their own perticuler epplica- 
tid according to the temperature required. The electric are process 
had e, considerably higher temperature than the other two. The tem- 
perature in this process could be altered by manipulating the poles. 
There was a diticrence of temperature between the positive and negative 
poles,-and although it wes stated in Mr. Heaton’s Paper that ditferent 
systems used different poles, his experience wes that the whole thing was 
a matter of temperature. It was necessary to adjust the poles according 
to the nature of the material thet was being worked— i.e., the heavier the 
mass the higher the temperature. In one case when it wes desired to 
enclose some diamonds in smell discs to make g s»w for cutting stones, 
he reversed the poles because the smell discs were of lese mass then the 
pencil. In thst case he used metallic electrodes. The matter of tem- 
perature was very important indced, because there was a very small range 
indeed in welding temperature, only about 100 deg. with iron. With 
regard to the enormous number of semi-skilled workmen who had done 
good work during the wer on the particular job to which they had been 
put he pointed out that welding required very great skill on the part of 
the workman. He considered it took nearly two years to make a really 
skilled worker, although a welder, in part, could be trained m from four 
to six months. Mr. Heaton stated that cutting was possible with a 
metallic electrode by keeping the electrode from contact and meintaining 
anr arce. His own experience was that that had nothing to do with it, but 
that it was purely a metter of temperature. 

Mr. AITON said that users of electric welding found that for ordinary 
commercial work it was necessary to have more than one system. He 

used the carbon arc and the quasi-arc as well as the oxy-acetylene pro- 
cess for various classes of work. He used the carbon arc process for the 
heaviest classes of work. So far as the training of welders was con- 
cerned, he did not think it necessary that a man who could we'd sheet 
metal should also be able to weld copper. A special type of man would 
have to be bred if welders were to have the qualities mentioned in one of 
the Papers, and then they would soon want something better than 
welding. He wished to know whether welds of 3 in. thick by the electric 
process were hammered. - All¢his heavier we'ds were hammered, and 
it was found decidedly necessary also to anneal them. Mention hed 
heen made of the carbon welding of cast iron, but he had never heard of 
that being successful. The very successful welds on the German ships 
interned in America were now well known, but they were not done by 
carbon welding. Again, was it possible commercially to cut metal 
with the carbon arc ? He had done a certain amount of cutting in that 
way, but it was really in cutting the metal in the neighbourhocd of 
the weld, and was part of the welding process, and as far 4s his ex- 
perience went he could not think of competing with the carbon arc 
process against the oxy-hydrogen process for cutting purposes. 

Mr. H. W. Wotton said he used the electric resistance process of 
welding, there being in his factory seven electric resistance butt welding 
machines, each of 160 kw. capacity used for the welding of the steel 
foundation bands for solid rubber tyres. The first question raised by 
Mr. Heaton—viz., the purity of the metal—wes an interesting one to 
him, because when he first started welcing work in 1915 he had a very 
constant supply of steel of good analysis—viz., silicon, a trace; phos- 
phorous, 0-041 ; sulphur, 0-020; manganese, 0:0470; and carbon, 0-17. 
With that material the percentage of breakages of welds was from } to 1 
per cent. In September, 1918, however, the percentage rose consider- 
ably, and on analysing the steel it was found normal, with the exception 
that the phosphorous was 0-1 and the sulphur 0-08. Further analysis, 
however, showed that it contained copper varying from 0-015 to 0-13 
and nickel from 0-05 to 0-09. As he was using 200 tons per week,‘5 per 
cent. of brenkages was a very serious matter. He tested the bands to 
which he had referred in an hydraulic press, which worked in the oppo- 
site direction to a shell bander—i.c., the bands worked outwards towards 
the internal diameter of the rim. He put a permanent stretch in the 
bands after they were welded of about 4 to 1 per cent.—i.e., a band with 


. 


. 20mm. On testing a we'd to destruction e little while ago he found that. 


a band having a circumference of 2,200 mm. could be. stretched to 
2,500 mm. before the we'd broke. His consumptivn of electrical energy 
was somewhet higher then that mentidned:in the Paper. For 34 by 14 
in the consumption would be about 1-3 units. The averege number of 
welds per hour in his works was 24, and during the eight-hour shift the 
men got through about 170 we'ds per machine. The machines hed been 
designed throughout in the works, and during the time they had been 
used about 500,000 steel bands for tyres hed been welded. : 
Mr. J. H. NEwTON ssid he was particularly intecested in the part of 
Mr. Heaton s Paper whicl referred to the welding of high-speed steel tips 
to tools» It was well known that to get the best output from mechine 
tools it was necessary to plece a very large supply of cutting tools at the 
disposal of the machinist. If the whole tool was mede of high-speed 


‘steal it involved a very large capital expenditure, as the tools oest from 


10s. to 308. exch according to size, wheress if it was possible to put a 
small tool stec: tip securely on the tool it enormously reduced the capital 
expediture involved. He knew from experience that the satisfactory 
welding of tips was by no mezns easy, and he would be very glad if Mr. 
Heaton could give some further information on the matter. One of the 
chief points in welding was the stete of the surrounding metel. If this 
was cool there was great danger cf the weld cracking on cooling, and he 
head found it was a good thing to heat the whole of the part before 
welding to avoid distortion. When this was done the quasi-arc process 
was preferable to the acetylene process, because the local heating whic! 

could be applied was very much greater. i 

The discussion was adjourned until February 21 st. 


Women in Industry. . 


A memorendum on the substitution of women for men workers in 
non-munition fectories during the wer has been issued by the Home 
Ottice end is only intended £s g record of wer experiences in regard to 
the employment of women on new processes. While substitution wes 
most successful in some sections of those industries where women were 
slready et work end where the work wes obviously suitable for them, 
there were striking exceptions to the rule. Although no lerge substitu- 
tion of women in menegement hes been reported, instances of such 
substitution ere recorded es having been syiccessfully mede in severel 
industries. Among those mentioned ere gless menufacture (managing 
director), metellic steel end h*rdwere (generel menager), general engi- 
neering, sero engine works, rolling mills, motor repcirs and aircraft 
perts (business mengger end works meneger). 

The Ministrv of Munitions, through its treining schools, has shown 
how successfully women mey be prepared for shop supervisors and 
forewomen. With the entry of women into the more skilled branches 
of trade there arose e demend for the technically-treined forewoman, 
which will certainly persist, end may even increase, after the war. 
There ere indications thet considerable evenues of employment are 
likely to be open in future for university women as works chemists 
end in reseerch work in factory laboratories, intelligent working women 
in routine leboretory work. In scientific instrument making educated 
women with university or technical college diplome, in optics and 
mechanics sre now engaged in testing and experimentel work with 
excellent results after a very short period of training in the factory. 
The progress of women in scientific instrument meking hes been parti- 
cularly marked, both in the upper end lower grade of employment. ™ 

It is generally ssserted that women teke more kindly to repetition 
work than men, but if the incrersed output which, in many shops, has 
followed the substitution of women for men on such work can be attri- 
buted in some part to this consideration, the chief cause of increased 
preduction must be sought in improvement of machines, tools, time ano 
labour saving appliance and organisation. 

The question of the future employment of women in all industries 
hinges on the errengements to be made on the return to normal conditions 
between organised labour, the employers end the nation. Two con- 
sidere.tions, however, crise at present. First, there would appear to te 
a feirly large new field of possible future activity for-women in trades 
into which they have been brought during the wer without agreement. 
Second, it seems clesr thet if the country's industries are to be mein- 
teined end its wealth increased, the employment of women must be 
much more extensive than heretofore. It meyv reasonably be expected 
thet for meny years to come there will be a demend for production from 
British factories in excess of the pre-war output. To meet this demand 
fresh supplies of le bour will be needed, and the only considerable untapped 
reserve of labour before the war was the labour of women. 


Graphite as a Lubricant.—A device that has been largely 
used in Germany during the war to eke ovt the supplies of 
lubricants is the addi.ion to the oil used of graphite, of which 
fair quantities are apparently obteinable. In æ note in the 
“ Zeitschrift für Dampfkessel und Meschnenbetrieb, the addi- 
tion of special graphite, costing only 4d. to 3d. per horse- 
power-hour per annum for continuous work dey and night 
efiects 2 saving of £0 per cent. in cylinder oil. 
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Vocational Training and 
the Electrical Industry. 


We notice that the technical Press in the United States is 
discussing various pressing problems’ in reconstruction, 
chief amongst which is the future supply of adequate 
labour. The United States have doubtless suffered less 
industrial dislocation than this country. and the problem 
of readjustmerit to peace conditions will be easier. But 
the problems, though less pressing, are broadly similar. 
So far as demand is concerned, the opinion is expressed 
that the electrical industry in the United States has little 
to fear. For years to come there will not only be much 
leeway to make up, but new demands on an unprecedented 
scale. Manufacturers, supply companies and telegraph 
and telephone concerns will therefore be busy. Similar 
conditions will probably be experienced in this country. 

The difficulty will be to meet the demand, both in 
material and labour. Old employees who have entered 
the Army will naturally be taken on, wherever possible, but 
unfortunately the returning supply of workers will be far 
less than the number who joined the forces. Death and 
disablement, migration to other countries and to other 
occupations, willthin the ranks. Of special difficulty is the 
problem of restoring to their occupation partially disabled 
men. Many forms of disablement will be little or no bar— 
in other cases the manual, mechanical and supervising pro- 
cesses in the electrical industry may be accommodated 
according to the defect of the worker. As an extreme 
instance, we may mention the experience of the Siemens- 
Schiikert works in Germany, which some time ago was 
setting apart operations suitable for discharged soldiers 
who have lost their sight. Similarly, at the Crocker- 
Wheeler works blinded soldiers have been taught armature 
winding successfully, while in France crippled soldiers 
have been undertaking a considerable amount of soldering 
work. A class that will require very careful watching in 
employment are men suffering from shell-shock, and, gener- 
ally speaking, much patience will be needed in restoring to 
industry men whose whole habits and experiences have 
been such as to render continuous steady employment 
irksome and fatiguing. Perseverance and consideration in 
such cases is a duty of the employer. It will often be 
difficult to strike a balance between efficiency of work and 
consideration ‘for mentally and physically handicapped 
workers. But the effort this involves is one of the burdens 
imposed on employers by the war, and one which they cannot 
escape. 

An allied problem is the question how far casual labour 
taken on during the war can be retained in the future. If 
circumstances so require, temporary workers must give 
place to reinstated ones from the Forces. But we imagine 
that with the coming demands on the electrical industry a 
large proportion of these “ temporary” workers: will be 
retained. The problem is therefore to bring them up to 
the desired state of efficiency—which in many cases has not 
been reached during the war. In the United States, firms 
appear to be meeting the problem by special instructional 
courses, but apart from the mere imparting of technical 
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education, much depends on the creation of a state of mind 
favourable to contented and continuous work. Ver; 
probably the irresponsible and careless attitude of which sn 
many emplovers have complained during the war, is largely 
due to the “ here to-day and gone to-morrow ” feeling oi 
workers. With a prospect of permanent employment the 
indifference should tend to disappear. 

Another circumstance of importance has doubtless been 
the fact that the new casual labour has been largely and 
necessarily concentrated on routine work, giying litti 
scope for the intelligence. The reconciliation of th 
mechanical efficiency of automatic sub-divided work with 
the kindling of interest in its execution is one of the mo~ 
dificult problems that management has now to face 
It appears that purely automatic work should not t 
continued vear after vear.’ There should be a clear prospe* 
of rising from this initial stage to work calling for mor 
'“ creative intelligence.” And meantime workers must t 
brought to see that mechanical processes done by then 
form an essential part of the whole scheme, and must be 
shown more of the general scheme of the whole factory. 

Vocational training in the future should cover a wid 
field. It should not stop, even with the humblest wonker. 
at instruction how to carry out the simple operaticn under- 
taken dav after day as a bread and butter job. We are 
aware that some managers hold the view that this kindling 
of a general interest is prejudicial to the efficiency of the 
worker as a machine. But we think that this view is not 
substantiated by the present trend of industrial develop- 
ment. In any case the matter will not be allowed to rest 
merely with the management. Human workers already 
strongly resent the “ machine-theory,” and, unless their 
mental needs are met in the way indicated, worse will follow. 


— 


f Review. 
oes 
Manual of Radio Telegraphy and Telephony for the Use of Naval 
Electricians. By Capt. S. S. Ropison. (London: S. Rentell & 
Co.) Pp. 256. Fourth Revised Edition. 8s. 6d. net. 

A classificetion of text-books much more fundamental than 
“ elementary ” and “advanced” would be obtained by 
designating them as suitable either forthe ultimately wise or for 
the ultimately ignorant, forthe scholar or forthe non-scholar. 
This does not imply that a book in the first category 18 te 
be read only bv the fervid student intending to procecd 
until he shell become an expert. Scholarly ignorance, 
scholarly amateurism, scholarly dilletantism are not 
self-contradictions. Te implies rafher that books of the first 
class might properly be used by such a student, and that 1n 
his elementary stage he would do well to avoid those of the 
second. Wireless is nowadays so prominent a popular wonder : 
provides so enthralling e hobby wherein 3 considerable measur 
of experiment l success is cheaply and easily obtained ; and 
is by way of ofiering employment to so large a body oi 
operators with only a smattering of technical knowledge. 
that the demand for books of class 2 quality 1s large. 

The present work is a third revision of a “ Manual for the 
Use of Naval Electricians of the U.S.A.,” first published 1n 
1911. It appears to be ofiered as a complete course 0 
electricity, for it begins at the beginning with the familier 
rubbed amber, and proceeds by way of vojtaic cells, electro- 
magnets, and so on up to the production of high-frequency 
oscillations. After a diversion on electric units, and another 
on capacity and self-induction, the power consumption in the 
parts of a transmitter is briefly dealt with; and “ Bending 
Apparatus,” “ Receiving Apparatus,” and “ Installations: 
Adjustments and Measurements ” 
The space devoted to Continuous Waves is smell ; 
justify the second term cf the title, less ‘han a pege 
tefcrring to an arc transmitter with microphone in the antenna» 


and to 
of text 


Ld 


each receive a chapter. . 
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and a photograph only of what appears to be a single-valve 
transmitter, are included. But in the matter of continuous 
waves a post-war edition of every text-book on W. T. will 
doubtless be required. i | 

B Throughout, the pages are innocent of mathematics, beyond 


the quotation of a few formulæ (such es 1884-9V CL for wave- 
ength, where it will be observed that the author aims at 
remarkeble numerical accuracy). Towards the end of the 
book and in the appendices there are copious service instruc- 
tions as to routine procedure. For his edification, too, the 
reader is told that “ An excellent operator once said that no 
matter how good he thought his contacts and connections 
were, he always found thet by going over them he could 
make them better and increase his sending end receiving 
efficiency.” he 

It would thus seem that the book.is addressed to operators 
rather than to engineers. This being so, it is with some 
surprise that we find a tendency in the early chepters to a 
style of logical accuracy and precision ; to discuss dimensions 
of electrical quantities in terms of M, Land T ; and generally, 
under the stimulus of a dictum of Prof. Fleming, that “ exact 
measurement is the very life and soul of all technical applica- 
tions of science,” to attempt to give the book something of 
the colour of a scientific treatise. Although this sort of 
thing does not fit with the rest of the manual, the insention 
is good; but unfortunstely the execution is not. Electric 
{and magnetic) force and mduction are not distinguished ; 
potential and P.D. are confused; mass and weight appear 
to be synonymous; we are told that “ periods of electric 
vibration® depend solely on the capacity and self-induction 
of the vibrating body ” ; ‘‘ reactance is not a true ohmic 
resistance, which appears as heat, but is rather a counter or 
opposing E.M.F.”; and, in a paregreph dealing elso with 
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capacity and inductance, that “the power (watts) in any 
circuit depends only on the E.M.F.. and the current in the 
circuit.” This kind of looseness and ineccuracy is fatal ; 
and it is not compensated for by expressing the energy of a 
charged condenser in foot-pounds. 

Besides week philosophy; too, there is a liberal sprinkling 
of puerile matter, even verging on the nonsensical. What 
cen be meant by such a statement as * A circuit containing a 
condenser which would complttely obstruct a direct current 
has no effect on en alternating current other than to change 
its sign”? Despite the ‘authorship end the price, we perforce 
relegate this book to class 2. 

Nevertheless, redeeming features ‘are thet the book is 
excellently printed, with very few typographic errors, and is 
copiously illustreted with good diagrams end photographs ; 
though several of the letter should bo supplemented by 
diagrams of connections. A. commendable feature is the 
reproducing of earlicr diegrams where they are referred to 
in the text at a later stage. In dealing with resonance curves 
for an arc transmitter, the point is well noticed that slight 
variations of wave-length produce an apparent damping—an 
effect which is sometimes overlooked. 

There are two glaring and repeated major errors. When-- 
ever the low-frequency conditions in a spark transmitter are. 
mentioned the statements are incorrect, now in one particular, 
now in another. And the action of a rectifying detector is 
mis-stated as thet of a simple non-return valve. ` 

Incidentally, we notice the (to English ears) curious phrases : 
“ infrarouge °; “‘ whip-creck transmitter” (highly damped) ; 
“ rugged ” apparatus in the sense of robust ; ‘‘ radio expert 
gid ”?” (a man); and the invariable use of *“ but ” in place of 
the adverbial “‘ only,” over which, after a comma, we never 
failed to stumble. L. B. TURNER. 


Manchester Steam Users’ Association. 


MEMORANLUM BY THE CHIFF ENGINEER (Mr. C. E. SIROMEYER) ON FAILURFS OF STEAM FLANT.* 


During recent years there has been a substantial increase in the 
number of plants using water-cofteners. Approximately 20 per 
cent. of members are using water softeners, ard, as their perfor- 
martes are frequently mentioncd by our inspectors ard chemist, 
a fair estimate can now be meade of their edvantages. The principles 
of the various types have not been materially changed during the 
past 15 years, but new processes have been intrcduced, of which the 

Permutit process is of interest. The Permutit process is based on 
selective action due to the relative colubilities of various chemicals. « 
Artificial permutit has the following composition: 2SiO, (Silicic 
acid), Al,O, (alumina), a loosely-he'd base ard 6 molecules of water. 
‘The toftening proce dure therefore consists in passing the hard (lime) 
water through the permutit whereby all the hardness is readily 
- removed, and then indulging in a regenerating process by passing 
an excess of a solution of common salt through the permutit. This 
process removes all the lime, ard can therefore produce a water 
which is perfectly soft ard suitable for almost any washing ard 
‘dyeing process, but it ecds soluble salts, which, if the untreated 
water is very impure, may accumulate in the Loiler ard neces- 
sitate b'owing down at certain intervals. A serious objection to 
the adoption of this process is the expense of working it, for every 
ton of lime to be removed requires two tons of common salt. The 
process is therefore sometimes mcdificd in practice by firstly rm ducing 
the ha:dness of the natural water to a few degrees by the ordinary 
lime ard cartonate of ecda procese, ard then treating it with per- 

mutit, i 
The report then proceeds to summarise several experiments which 
seem to indicate that the ordinary softening processes cannot reduce 
the real hardnesą below 2:4 deg. These latoratory experiments 
are in agreement. with practical experiences, it being fourd im- 
possible to remove all hardness by the ordinary softening reactions. 
‘* Hardness ° here means actual contents of lime ard magnesia 
saltas. The time factor also plays an important part in water purifi- 
cation. If the impure water and the chemical are merely turned 
into a channel which conducts them into a tank, the cesired intimate 
mixing may not take place. Ffective mixing is effected in some 


* Abbreviated, 


chemical processes by passing the two fluids through a channe 
shaped like a Row’s tube, i.e., a tube flattened at successive points, 
interme diate flats being at right angles to the two adjoining ones. 
However, even when perfect mixing has been effected between 
two fluids, chemical reaction requires a certain amount of time 
before it is completed, and much research work is now being devoted 
to this subject, though numerical results are scarce as yet. The 
Archbutt-Deeley p:ocess takes these factors into account, for the 
water ard chemicals are toth heated and agitated while the chemical 
proċess lasts. This process alco takes account of the fact that the 
corditions which are favourable to the chemical reaction, especially 
agitation, are unfavourable to the settlement of the sediments, and © 


‘in this process the chemical reaction and the settlement are separated 
.. by atime interval. In nearly all other processes the desire to save 


space ‘has led to merging the chemical and the settlement conditions, 


‘and although the results are in many cases favourable, the margin 


between success ard failure seems to be far too narrow, ard it is 
more than likely that: even better results than those obtained up 
to the present might be achieved by separating the two processes 
more completely. 

In order to be able to jvdge of the merits of the several types of 
water cofteners, it is desirable to bear in mird not only the limita- 
tions of the chemical processes, the necessity for intimate mixing, 
ard the slowness of the reaction, byt also the leading principles 
of filtration ard scdimentation. The slower the chemical process, 
the higher the temperature at which it is carricd out; ard the more 
violent the agitation of the water. urder treatment, the larger will 
be the scdiment particles This is a distincc advantage in facilitating 
filtration. All these cordijions are aimcd at in the Archbutt- 
Deeley process, which is described in rome detail in the report. į 

Approximately 400 water softeners have been installed in works 
of members, ard on the wkole few complaints have been received. 
A few of these were due to wrong instructions, but as a rule inatten- 
tion was the chief cause of trouble. It was, therefore, decided that 
our chemist slou'd make a careful examination of a number of 
water softeners which had been in use for some time. There are at 
present 20 different patterns of water cofteners, of which half-a-dozen 
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e Or more are in use amongst our members, an:l about 25 other patterns 
of which less than half-a dozen have been installed by our members. 
The first lot inelvdes the following, arranged alphabetically : 
Archbutt- Deeley, Bell, Eoby, Criton, Crossfield, Desrumaux, 
Doulton, Guttmann, Harris- Anderson, Kennicott, Lassen & Hjort, 
Lawrence, Maigneu, Paterron, Permutit, Portér-Clark, Reisert, 
Stanhope, Tyacke, Wollaston. The information gained by these 
inspections was of great value, but it cannot be detailed here as it 
would consist to a large extenț of criticisms of details for which 
the makers are responsible, including instructions atout the chemical 
reagents, which are not always quite correct. But most of the 
troubles met with were due to inattention on the part of attendants. 
There is, however, one point to which attention should be specially 
drawn—-the terdency m some cases for softencd water to cause 
ccrrosion, usually of a local character. In these cases the water 
contains salt, and, the combination of salt and soda along with 
dissolved. air ter.ds to cause pitting of toiler plates. Good preven- 
tatives are a slight excess of soda or the addition of tannin solutions. 
The latter must, however, be addı d to the fecd after, and not before 
or during the softening process, otherwise the tannin is precipitated 
and rerroved in the filters before it can do any good. The subject 
of water purification would be incomplete without a brief reference 
to barif’m aluminate, which, like caustic lime, removes temporary 
hardness without adding more soluble salts to the water, but it 
differs from lime in that it leaves no residual hardness of 3 deg. 
or 4 deg., ard is, therefore, almost as effective as distillation. It is. 
however, associatcd with the drawbacks that barium salts are 
pokonous ard not easily procurable at present. 

Several interesting experiences which were passcd through during 
last year deserve mentioning. Recently an inspector was sent for to 
report on a severely collapsed furnace. He found ro signs of st orf- 
ness of water, ror of grease, nor of scale, in the Loiler, but when 
he asked for the bucket of boiler water of which he wished to bring 
back a sample, it was four d to be almost a solid mass of crystals 
which, on being analyscd, pioved to be sulphate of soda (Glauber 
salts). It thus appears that the boiler had been working rot with 
water but with meltcd Glauber salts. This is the well-known salt 
with which the beautiful experiment oa supersaturation is generally 
carricd out. Comparing this collapse with collapses due to Common 
salt in solution it is quite evident that Loiler water may without 
danger be allowed to contain a much larger percentage of sulphate 
of coda than of common sait, for, ji dging by a well-authenticatcd 
case of a new Loiler of 200 lb. pressure, collapse took place when the 
percentage of salt in the toiler water reachcd 8 per cent. In the 
present case the percentage of the anhy dious sulphate of soda must 
have been akout 30. No reliable information was obtainable as to 
whether the steam produccd from the meltcd sulphate of scda.was 
superheated as it ought to have been. The only available informa- 
tion is that the piston rods were frequently covered with salt. 

A unique case of external uniform corrosion occurred to a coke- 
fined Galloway Loiler which supplicd steam to gas works. There 
was no indication of moisture in the flues or of corrosion due to 


dampness, ard the inside of the Loiler was in an apparently perfect | 


cordition, but while the inspector was <ourding the shell plate 
with a hammer his suspicion was arouscd with regard to the side 
plates at the back end of the Loiler, ard after a careful re-examina- 
tion it was dec’dcd to drill the shell plates just. below the s‘de flue 
covering. Originally these plates had been in. thick, but were 
now reduccd to in. at the back erd, ard jin. at the forward 
er.d, but only for a width of atout 1 ft. below the s'de flue coverings. 
Under the brickwork there was practically ro conosion. The 
outside of, the shell plates was covered wich a pale-reddish scale, 
which was found to consist of dehydrated sulphate of iron and rcd 
oxide of iron. The conclusion was arrived at that the corrosion 
in this koiler hed rot been active while the Loiler was in use, 
but that sulphur trioxide or perhaps sulphuric acid hed been ab- 
corbed by the scale on the toiler plates, ard then when the toiler 
was lying idle ard was co'd, moisture from the atmosphere hed 
been absorbed by the very hygroscopic calcined green vitriol until 
a fairly dilute sulphuric ac‘d had been formed. This word be pre- 
vented from trickling down the sides of the toiler plates, because 
being in contact with them, it wou'’d attack them ai d form more, 
green vitriol crystals which wou'd remain in place. The suggestion 
therefore is that the elements of sulphuric acid were formid while 
the toiler was at work, but that the actual corros’on only took place 
when the toiler was ‘dle. Such cases seem to be rare, but the matter 
deserves ment or. 

Experitness in setting back bulged furnaces has improved very 
much of late. This is probably partly due to the increasing number 
of cases, due to war cor ditions, ard partly to the difficulty of oktain- 
ing plates for replacing damaged furnaces. One of two cases which 
er.ded in failure may prove of interest. When th? bu'ges are rela- 
tively slight they are usually set back co'd, but w! en Ceep they are 
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heated by fires, usually by Wells’ lamps, set back hot and finished. 
offco'd. In one case during the cold tinishing-off process on a buled 
furnace, a circular piece of plate measuring 10 in. diameter burs 
out of the furnace plate. The fracture was an instantaneous om, 
except over a length of aLout 14 in. where the cdges of the plat» 
were slightly bent. The following is the most probable explanation 
of this mishap. Roth wrought iron ard mi'd steel have a commu 
critical temperature (usually callcd blue heat) at which temperatur 
the material, although softer than when co'd. is in a rotten condition 
and usually breaks if bent. If the ber ding be stopped before either 
breakages or cracks occur, ard if the sample be put aside for a skon 
period and the bending continued, or the sample straightencd, the: 
it is almost sure fo break. Other mechanical manipulations wlik 
the steel is ©“ blue hot ” will also impart to it permanent brittleness 
Apparently age has no beneticial effect on improperly worked steel; 
it can only be restored to its originally good condition by annealn:. 
/ This explains why the application of heaters to flanges, and othr 
parts of boilers which have to be slightly bent, very often lead: ts 
cracks. Now what had happencd in the present furnace mistip 
was very simple. The, bulge had been heated by a Wells’ lary. 
The centre was aa‘d to have been rcd hot, ard there must thereor 
have been a circular zone over which the temperature was a ~ hhe 
heat’? during the time that the bulge was being presecd bac. 
The setting back appearcd to be perfectly satisfactory, but next ds 
it was thought that a further improvement cou'd be effected ix 
re-applving ram pressure on the co'd plate, with the result that tv 
plate fractured in a circular line throagh the zone which hed te 
meade permanently brittle by being bent while ©“ blue hot g lic 
therefore evident that in future, if furnace bulges have to be heate? 
before being set hack, they skou'd be re-heatcd after they ha 
“been set back. - 
The strength of serew Lolts ard nuts has been receiving oon 
sideration, but, no practical enquiry had been carricd @uw:. Niisht 
irregularities in the shapes of screw thre: ds, ai d n.ore particulariy 
in the relative pitches of screwed bolts ard nuts, may produce very 
serious local stresses at the rvots of the threeds. It has been fourd 
that the tiner the threads the intenser the local stressea, and tha’, 
contrary to the generally accepted view, a bolt with a tine thread 
ard. therefore, with a relatively large core is no stronger than 4 
Lolt with a coarse threcd. A tolt with a microscopically "ne 
thread is a very weak structure. The other extreme case is a teit 
with such deep threads that it has no core, a mere cork-serew. Nuch 
a tolt wou'd also have very little strength; but there is some 
intermcdiate ratio of depth of thread to diameter of tolt for which 
the strength is a maximum. Unfortunately, this maximum has 3 
. comparatively low value, being about one-third of the strength %Í 
the shank of the kolt measured over the threeds. This, no doubt, 
accounts for the comparatively low stresses which are allowed m 
bolts. For instance, the permissible stresses on Loiler shell plate: 
between the rivet holes reaches 13,000 lb. per square inch, ar! 
still leaves an ample margin of safety, whereas 10,000 lb. on the 
cores of tolts, or aLout 7,500 on the shank of a tolt is consider! 
fairly high. In reality the local stresses ai the roots of the threads, 
combined with the longitudinal pull of 10,000 in the core, works 
out at about 20,000 lb. per square inch, and it is probably only 
due to kolt materials being very plastic, and the threads being very 
small structures and. therefore, capable of adjusting themselves, 
that nominal stresses of 10.000 lb. corresponding to actual lal 
stresses of 20,000 Ib. do not resul in failures, 


47-Hour Week in Electrical Industry: 


The Minister of Lebour has approved the egreement errived ay 
Jenuery 23, 1919, by the National Joint Industrie! Council for the Ete: - 
trical Contracting Industry, provided the local egreements come to ™ 
pursuence of the generel egreement ere submitted for his considere tt" 

The standard hours of work are to be 47 per week. The rate of 1"! 
por hour shell be the pre-wer rete of district multiplied by 53, plus 
28s. 6d. (to obtain the hourly rate divide the sum by 47), plus 123 bag 
cent’ bonus where applicable. The exect rate for any district under t! 
errengement is to be settled locally, end in the cese of disagreement sha 
be settled by the Chairmen, Vice-Chairman and Joint Secretaries of the 

-* NSEC. In districts where levelling up hes occurred during the i 
an adjustment shell be made as required to give etfect to such lovesin’ 
up. In such cases the exact hourly rete shall be settled in the distri 
end in the event of difference shell be settled by the Chairman, and \ T 
Cheirmen of the N.JLLC. The alteration ceme into etiect for m a 
full working week following Monday, Jenuary 27. It is provided T 
efter the agreement comes into etfect there shall be one break only ° 


ines ia ene ; ; mg 

not less then 45 min. duration in the ordinary full working dey. od 
and stopping time to be settled locally. Overtime is to be o 
: works 


end is contrary to the spirit of the application for a shorter ail 
week. It is egreed thet systematic overtime should be abolished 
that any overtime should only be worked when absolutely necessary: 


s é 
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The Past, Present and Future of Electricity Supply. 


At the meeting of the Manchester Association of Engineers on Jan. 25, 
a discussion took plase on “ The Past, Present and Future of Electricity 
Supply.“ The president of the Association (Mr. J. Butterworth), in the 
course of his preliminary remarks, pointed out that steam power, from 
its limitations, was necessarily dealt with individually in its develop- 
ment, but owing to the ease with which electricity could be transmitted 
it was best dealt with on a national basis. 

Mr. S. L. PEARCE delivered the principal address of the evening. . He 
touched upon the earlier legislation affecting the industry, and said the 

position now was that, in addition to pusely tramway and railway 
undertakers, electricity was supplied to the public in this country by 
‘three classes of undertakings. There were approximately 330 local 
authorities, 308 companies operating on a limited tenure, and 35 power 
companies. The total capital invested was about 120 millions, the 
annua! output nearly 3,000 million units, and something like 2} million 
kilowatts of plant was now installed, and 700,000 kw. of plant was under 
‘construction. These figures did not indicate success. Indeed, the 
state of the industry called for some radical reform in the interests of all. 
It had been fully established that the generation and trensmission of 
electricity on a large scale over a wide area was practicable, and would 
secure the advantages of diversity of demand and high load factor. 
The difficulties intidental to reconstruction were mainly of a political 
nature. In the past restrictive lezislation prevented the proper expan- 
sion of the industry by making the electrical areas too small and ill- 
adapted for economical control. The result was seen in the growth of 
small uneconomic stations with a resultant waste of coal.and capital. A 
second handicap was the lack of control and power of co-ordination : 
voltages, frequencies and types of plant were extremely varied. Ad- 
ministrative control was divided between the Board of Trade, the Local 
Government Board, the London County Council, the Scottish Office, the 
Local Government Board for Ireland and other bodies. During the 
past two or three years various committees and other bodies had been 
considering the state of things and evolving schemes for the improve- 
ment of the industry. In their reports there was a general recognition 
of the neceasity for development on certain lines, snd very far-reaching 
proposals in the direction of unified Operation and ownership were put 
forward. After a discussion at the Institution in Manchester in the 
early part of 1916 a Court of engineers was set up to consider the inter- 
working of the undertakings in the Lancashire and Cheshire area, which 
was divided into six groups. The Court considered that inter-workin 
was a commercial proposition with regard to four of these, but was iol 
possible in the case of the Liverpool and Chester groups. The National 
Electric Power Supply Joint Committee issued a report baged on similar 
lines, and applying the principle to the whole of the country; it was 
suggested that the country should be divided into 16 districts. In 
December, 1917, the report of the Coal Conservation Sub-committee was 
issued, and with the major portion of its recommendations he was in 
agreement, but he criticised the report on four grounds: the disparage- 
ment of the work of the local authorities, the wholesale condemnation of 
all existing p!ant, the proposal to stop extension at all existing stations, 
and the suggestion that private enterprise was best fitted to be entrusted 
with the future conduct of electrical supply. ' He thought they might 
say that report,was superseded by the report of the Board of Trade 
Electric Power Supply Committee. Indeed, it was rumoured that the 
Government had prepared legislation more or less on the lines of its 
findings. The first recommendation was the creation of a central 
tribanal, to be known as the Electricity Commissioners, with very wide 
powers. Then t'e report ‘advocated the creation of District Boards 
according to the numher of the electrical areas determined by the Com- 
missioners. TheSe District Boards were to acquire the existing generat- 
ing stations and transmission lines on certain terms. There were two 
exceptions to that provision, where a municipal authority or a company 
was already supplying power on a large scale for a large area and was 


able and willing to develop that supply at its own risk it should continue. — 


The second exception was where an undertaking was so situated as not 
to lend itself to a general scheme of generation and supply. The District 
Boards were to be invested with power to build future generating 
stations as well as extensions to the present ones, but existing electrical 
undertakers were to retain all their powers a3 to the distribution and 
sale af energy. Lastly, State financial assistance without the draw- 
backs of State control and State operation was recommended. There 
was a large measure of agreement as to the lines on which the industry 
should develop. He thought there must be four guaranteed points in 
any scheme that was likely to he acceptable to the country as a whole. 
He put in the forefront the creation of a central tribunal of the (‘om- 
missioners, which should have supreme judicial authority in all matters, 
decide the questions of the voltages and periodicities for the different 
areas, and give a lead to and co-ordinate the efforts of the various local 
District Boards. Secondly, there should be, as far as possible, a unified 
Ownership, control and operation of generating stations and trans. 
Mission lines by the District Boards. He regarded that as the idea! and 
final solution, but he recognised that there must be exceptions to that 
rule in certain districts. Undoubtedly it would be opposed, and he 
believed a compromis2 would be come to, possibly on the lines that the 
District Boards should have power to erect future power stations, but as 
regards ens stations they should co-ordinate the control exercised by 
the present undertakings and supervise future extensions. subject to the 
overriding veto of the Commissioners. The third cardinal point was 
that the operations must ke carried on over as large an area as possible, 


m order to secure diversity of demand and high load-factor. The fourth 


point was that nothing fnust be done to interfere, generally speaking. with 
the existing authorised distributors in their rights of distribution and 
sale of energy. Coming to the engineering side, his view was that the 
number and size of the power stations would be determined almost 
entirely by the problems of transmission. On the average they would 
nat ba placed more than 20 to 25 miles apart. There might be excep- 
tional cases, where amp!e supplies of cooling water and cheap coal were 
available, in which it would be commercia!ly possible to extend that 
distance. The main transmission lines would probably be laid under- 
ground and worked at the highest possible pressure—30,000 to 60,000 
volts. Overhead lines would be limited to subsidiary purposes. Having 
regard to the higher rate for depreciation and the higher maintenance 
cost of overhead lines, he thought a very good case could be made out fore 
adopting extra high voltage on underground lines. High voltages wer 
practicable. The inter-connecting mains between Manchester and 
Salford were designed for operating pressures of 33,000, and he did not 
think there would be any difficulty in pushing it up to 40,000 if necessary. 
In the power stations of the future they would all be using units of at 
least 25,000 kw. capacity. The generating voltage was not likely to be 
much above 6,000, and it could be stepped up to 33,000 or a higher 
voltage, at the station for transmission. Steam pressures would un- 
doubtedly go up. They had been using pressures of 250 lb, to 275 lb. 
on the boilers; these figures would be raised to 350 and 375. A 
new station was now being erected on the banks of the Tees, where a 
pressure of 450 lb. was to be used. Some figures in connection with the 
over-all station efficiencies obtained in the States were of very great 
interest ; they were certainly in advance of any station on this side of the 
Atlantic. He referred to the Detroit Edison Company's station at 
Connors Creek. Before the war the coal consumption was something 
about 1 lb. or 1}1b. per kilowatt-hour, and the boiler house efficiency 
was 76 per cent. He did not think finality had been reached, particu- 
larly if the use of these higher steam pressures came into vogue. It had 
been said that American engineers were aiming at producing 1 kw.-hour 
on the switchboard for 1 lb. of coal, and he did not think that figure was 
impossible of realisation. , | 
Mr. J. S. PEcK thought the suggestion that the size of the generating 
uni would be 25,000 kw. was about right. In America larger sizes were 
being constructed—335,000 kw. to 50,000 kw. ; there was even talk of 
70,000 kw. Asa rule the rating of machines was higher in America than 
in this country, although the size was the same. He was rather sur- 
prised at what Mr. Pearce said about the commercial superiority of under- 
ground transmission. It would he interesting to know what figyres 
were taken for the cost of overhead lines. Engineers in this country had 
much more experience with underground transmission that with over- 
heat lines, but in America the reverse was the case, and there trgns- 
mision lines were put up at very low cost. In 1912 his firm took a large 
contract in Tasmania, which included g transmission line about 60 miles 
long of 80,000 volts. He went to America to obtain information and was 
fortunate enough to get in touch with an engineer who hed erected several 
hundred miles of 100,000 volts transmission line; and he got from that 
engineer figures which worked out at an inclusive figure of £900 mile. 
Those were pre-war figures, and would probably have to be doubled now. 
Mr. A. SAXON said he anticipated hearing that somewhat limited boiler 

pressure in combination with superheat would be used; it was rather 
surprising to find that the pressures were to be increased to the figures 
stated. ° 

- Dr. CRAMP pointed cut that the conditions in this country were not the 
same as in America or on the Continent. In Italy, for example, manu- 
facturers had to fall back upon water- power obtained at a great distance 
from the industrial districts, in the States the areas were very much 
greater than in this country, where the fairly uniform distribution of a 
large coal supply had created a similar distribution of industrial centres, 
Turning to consider the question of private plant, he asked the members 
to take the case of an electro-chemica! works or a flour mill situated in 
the Lancashire and Cheshire area. The owner required an adequate 
supply of electricity at a cost not greater than he could produce it 
himself. Perhaps, as he wanted a little extra security, he would be 
willing to pay a trifle more. Could he be supplied at a sufficiently 
tempting price ? He (Dr. Cramp) answered that question in the negative. 
With coal at 25s. per ton a small works of that type with a 75 per cent. 
load factor could generate electricity at $d. per unit. The capital costs 
of the sup2r-power station would approximate to that figure, and there 
would be the generating cost in addition, Yet it was to customers of 
that class that they looked for the improvement of the load factor, and 
the diversity of demand upon which the reduction of working costs de- 
pended. The costs of distribution were very high, and he did not see 
that the extension of the size of the station would effect a material reduc- 
tion. He was entirely in favour, however, of everything being done to 
centralise electricity supply. ete 

Mr. F. Foster said when the country returned to the gold standard 
prices would fall, not to the old level, but probably to 25 or 30 per cent. 
aboye it. When this happened (say, in 10 years from now) the elec- 
trical undertakings would find themselves burdened with capital charges 
in respact of the plant bought at prices two or three times as great as the 
normal level. He suggested that on all current sold by any public 
authority there should be an extra percentage charged. The sums so 
raised could be placed at the disposal of the Electricity Commissioners 
for wiping off, 10 years from now, the cost of the new plant above what 
had become the norma! level. In this country too little attention had 
been given to the distribution of power. He disagreed with Dr. Cramp's 
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views about private plants. The large gas engine was not now a com- 
mercial proposition for a large power stetion. He rather thought that 
with plant of the coke oven type, the tar gas coke and other hy-products 
e be removed, the coke gasified, and the gaseous fuel burned at 
hizh efficiencies under the boilers, possibly in combination with coke. 

Ald. -WALKER acreed there must be a national scheme, extended from 
area to area as the necessity arose. It had been recommended that a 
large area of land around the power station should be acquired and 
utilised for industries which would buy current. In Manchester the 
Corporation had purchased a football ground, and had been able to 
bring the British Carbide Company right on to the ‘bus bars of the 
station, and current was supplied at a price satisfactory to both. The 
generation of electricity was a special branch of engineering, and ought 
not to be a side line or adjunct to another industry. It was the immense 
resources of the Stuart-street power station and its facilities for exten- 
sion which enabled them to increase their ott put and put the local engi- 
neering industry in the position it now occupied, 

Mr. J. PARRETT observed that too much was said in the Press about 
cheaper electricity. The proposa!s they were considering would not 
produce much improvement in districts already well equipped with 
fairly modern plant which had facilities for obtaining coal at low prices. 
With large units placed at a considerable distance from the point et 
waich the current was required the cost of transmission would be heavy. 
and the economies etiected in other ways would not be sufficient to 
reduce the cost of production materially. | 

Mr. Woop said mistakes had been made in the past, but a reform was 
necessary, and he was satisfied that a scheme on the lines suggested 
would be advantageous to the industry. ; 7 l 

Mr. F. WALKER pointed out that on the North Fast Coast it had been 
shown that the supply of power in bulk from large stations over a large 
area was a sound commercial proposition. A 

Mr. Pearcein reply thought there was not the slightest possibility of 
the large gas engine being adopted as the prime mover in the power 
stations of the future. In Manchester they were now putting in units of 
25,000 kw. capacity: no one could say what it would be three year: 
hence. The cost of transmission was a most important matter. When 
preparing evidence to be given before the Board of Trade Committee he 
took as a concrete proposition the transmission from a Station on the 
Mersey to Manchester, something like 35 miles of 100,000 k.v.a. at 
150,000 volts. For overhead transmission the estimate was. £100,000. 
Using 40,000-volt underground cables the cost was 25 per cent. higher. 
The increased rate of depreciation and the higher cost of ma‘ntenance 
for overhead lines would undoubtedly reduce the difference. . He might 
add that he did not think it was possible in this country %® transmit 
energy at 150,000 volts ; climatic conditions were against it. The 
opinion of an engineer who had probably more experience of overheed 
systema than anybody in this country was that the main transmission 
Jings of the future would be underground, and he agreed with that 
opinion. It must not be thought he was in favour of dropping super- 
heat. There were sound thermo-dynamic grounds for pushing up the 
initial steam pressure. A boiler pressure of 375 and a superheat of 
300°F. were about the figures which he anticipated in future. The 
question was whether the additional transmission cost did or did not 
counterbalance the manifest advantages of centralised generation. ‘Those 
advantages were: Lower capital outlay, lower coal consumption per 
kilowatt-hour, reduced labour cost. The cases would be few and far 
b2tween where the public supply would not beat the private company. 
A botter plan than Mr. Foster's had been suggested by the Municipal 
Electrical Association—that the operation of the sinking fund be rus- 
pended for three years, and the payment of interest out of capital 
moneys be allowed during that period. At the end of it the stations would 
b> established, and the benefit of lower working cost would counter- 
balance the hizher prices. Mr. Parrett was quite right in deprecating 
talk about cheapelectricity. It was not expected to cheapen the supply 
to any extent in the areas already equipped with modern stations and 
modern plant, but those advantages would be extended to every area. 


With regard to the generation of electricity in the coalfields a factor of — 


great importance was that water was not present in the volume required 
by modern steam turbine plants. Another point was that the trans- 
mission losses in.a line from St:ffordshire to London would not be low, 
and the costs would be high because of the mileage. 

On the motion of the CHAIRMAN, a vote of thanks to Mr. Pearce for 
his address was cried unanimously. 


Gorrespondence. 
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ELECTRIC POWER SUPPLY AND THE I.E.E. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Your comments on the views of the Committee, set 
up by the Council of the Institution of Electrical Engineers 
to deal with the B.O.T. Power Supply Report are well justified, 
and with your leave I would like to carry the criticism a little 
further. | 

The Committee's letter opens with an impressive statement 
as to the importance of a cheap and abundant supply of 
electricity to the industries of the country, but its recom- 
mendations are entirely unprogressive and reactionary. 


THE ELECTRICIAN. 


FEBRUARY 7, 1919. 


It is difficult to see how. if the Board of Commissioners 

are not to be given administrative powers or authority to 
set up District Boards, to both of which the Committee offer 
strenious objection, we are going to be any nearer to a re- 
conciliation of the conflicting interests which at present 
retard the development of power supply. Without the 
granting of such powers,-and without the general legislation 
which the Committee deprecate, how are the present legisla- 
tive restrictions to be removed and how can the Government 
give financial assistance ? 
In general, the effec? of the Committee's proposals woul 
be to deprive the B.O.T. report of ite constructive features 
and to leave matters pretty much where they are at present. 
The reference to the Railway and Canal Commission, which 
is held up as a model for the new Board of Commissioners is 
most unfortunate in view of the little good which that bodr 
has ever been able to do for the railways (an expression of 
opinion on the working of this Commission may be found in 
the leading article of the “ Iron and Coal Trades’ Review ` 
of Dec. 27, 1918). = 

It is deplorable that the Institution should not only fail 
to take advantage of the public opinion which has been aroused 
in favour of the development of clectrical power supply, but 
representing as it does the interests which Government aSS)S- 
tance would benefit, should take up an attitude so prejudicial 
to its own welfare. - 

As some explanation of the action of the Council of the 
Institution in the matter, it should be known that the terms 
of reference to the Committee set up by the Council were to 
consider the Electrical Trades’ and Power Supply reports and 
to report thereon to the Council. The Committee, however. 
acted irregularly by sending their conclusions m-the form of 
the letter in question direct to the Board of Trade without 
reference to the Council, and by so doing committed the 
Institution to an expression of opinion, which I submit 13, 
more that of the other parties to the Committee than of the 
Institution. ` 

My fear is that the views of the Committee, coming a they 
do fiom a body which purports to represent the whole elec- 
trical industry and more particularly its technical side, may 
be taken to depreciate the well-considered opinions of the 
eminent authorities who have examined the question in all 
its bearings during the last two or three years, and may be 
used in opposition to the legislation which the Government 
has in hand. I am, therefore, of opinion that, steps should 
be taken by members of the I.F E. to secure the repudiation 
of the views of the Committee, as I cannot think that from 8 
professional standpoint these views are likely to mect with 
favour.—I am, &c., e 

A. H. MARSHALL, . 
Member of Council, Institution of 


Middlesbrough, Feb. 3. Electrical Engineers. 
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“THE CIRCULAR LETTER OF INQUIRY.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: At present if an engineer at an electricity works 
wishes to know what they are doing at other works he send 
out circular letters to a number of towns and tabulates their 
replies. Three months afterwards, probably, another.enginee! 
wants the same information. He sends out a circular letter 
to.a number of towns asking for replies. A great deal of 
unnecessary clerical work is entailed in this manner. 
cannot some central authority such as the I.M.E.A. receive 
an inquiry from an engineer regarding a certain matter, get 
the necessary information from a number of towns an 
in a position to forward this same information to any other 
engineer that is requiring the same at any time ! Klectrict t 
offices are kept very busy at present supplying tabulate 
information tə other supply authorities, to the Board of Tra è 
Electric Power Supply Department, to Ministry of Munitions 
of War Power Supply Department and Fuel Overseers, 8? 
if something could be done to prevent overlapping of the 


information it would certainly be a great benefit.—I am, Ke 


Chesterfield, Feb. 1. W. A. Topi. 


Fesrouary 7, 1919. 


Siemens Vacuum Arrester. 


A pamphlet issued by Mcssre. Siemens Broe. & Company, Lte., refers 
to the importance ef protection of telephone and telegraph installations 
against high-tension discharges such as may arise through atmospheric 
conditions oy proximity to power circuits. Among the requirements 
in an ideal arrester are: (1) Breakdown must occur at a low voltage ; 
(2) the spark-gap must b: nliable and uniform; (3) insulation resis- 
tance must bə higi, up to the point of breakdown, and must not 
be permanently affected by discharge of the errester; (4) damaged 
arresters must bo easily replaceable ; and (5) the arrester must Ix proof 
against dust, damp and insects. The design of th arrester here de- 
scribod is specially contrived to meet these requirements. The enclo- 
ture of the opposing conductors in a partial vacuum causes breakdown 
so occur at about 300 volts, and the vacuum is high enough to carry 


currents at sufficient atrength and duration to blow fuses of capacity 


higher than are usually employed for telephone and telegraph work. | 


The insulation resistance. up fo the point of breakdown is approxi- 
mately 3,000 megohms. Heavy discharges do not lead to welding of the 
electrodes, which do not require_renewal after discharge. Damaged 
arresters can be easily replaced, and are proof against dust, damp and 
insects. Some hints are given regarding the location of protectors, 
typical arrangements boing illustrated by diagrams. In general, the line 
wires are brought to the vacuum arresters through fuses; if the latter 
are properly proportioned high potentials are removed from the line 
without blowing fuses unless the current exceeds a certain predeter- 
mined strength. A typical metallic circuit instrument protector, fitted 
with vacuum tube and heat-coils (as a protestion against ‘‘ sneak- 
currents ’’) is shown in the accompanying figure. 


The Federation of British Industries 
and Peace. 


2 | 

Sometime ago the Federation of British Industries issued a memo- 
randum giving their views a3 to the payment of the cost of the war by 
the enemy countries, and the Federation have now published a state- 
ment of the methods by which this should be provided. 

The Federation suggest that for the payment of war costs enemy 
countries should be considered to consist of the whole territories com. 
prised in the enemy States at the time at which they respectively entered 
the war, and that in the event of those territories pasting into the pos- 
session of other States, whether Allied-or newly created, a share of the 
war costs calculated on the basis of their pre-war contributions to the 
revenue of the enemy States should pass with them and should become 
liabilities of the new Governments responsible for their administration. 
In the case of territory passing to an Allied Government, this share 
would simply be deducted from the total amount due to that Govern- 
ment. In the case of territory passing to a newly-constituted Govern- 
ment, the share would become a liability of that Government and would 
be paid by them to the proposed Inter-Allied Commisrsicn for distribu- 
tion in the same manner as the contributions from enemy countries. 

In any case:the total cost of the war should be regarded as a liability 
of the enemy counties, irrespective of any investigation or opinion 
as to the capacity of those countries to pay the full amount, ṣe., in the 
Treaty of Peace the full sum should be entered, and it should be left 
to the Allied and associated countries to cancel in future any portion 
of this debt. The Federation believe that the paying power of the 
enemy countries will prove to be farı greater than is anticipated, just 
a3 the paying power of all the belligerent countries has proved during 
the war to be far greater than could have been anticipated from any 
pre-war calculations. In an appendix 3ome of the methods by which 
a revenue might be raised from lige enemy countvies are indicated. 
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An annual revenue on account of the War Cost Fund of approximately 
840 millions can (it is estimated) be obtained from the enemy countries 


without sie alae nT on the revenues required for their internal 
administration. The extra war taxation imposed on the enemy coun- 


_ tries has been negligible, and consequently a large fund of untouched 


war profits must exist in those countries. The Federation are further 


` of opinion that while it would for obvious reasons be undesirable to force 


the enemy countries to repudiate their deb‘, they should be expe-ted 
to refrain from making any provision for the reduction of debt until 
the claims of the Allies have been satisfied. The Federation would 
further call attention to the securities held and property owned outside 
those countries by enemy subjects, and to debts which may be owing 
on balance to enemy subjects or enemy countries by subjects of other 
States, and would suggest that it might well be required of the enemy 
Governments that all these asrets should be handed over to the inter- 
allied commistion, the private individuals concerned in the enemy 
countiies being repaid by their respective Governments. The Federa- 
tion recommend that in any case an inter-Allied Commi.sion should be 
instituted, charged with the duty of receiving: any specific revenues 
allocated to the service of the War Cost Fund, and of distributing them 
pro rala to the Allied and Associated Powers. They are further of 
opinion that it should be a matter for very careful consideration whether 
the Commission should not supervise and control the total revenue 
of the enemy countries. 

In conclusion, the Federation again urge most emphatically the- 
imperative necessity of obtaining a substantial contribution towards 
the cost of the war from the enemy countries. Unless the war burden 
on the Allied countries can be lightened to an appreciable extent, 
industrial competition with the countries which have not suffered sgo 
severely, and even with the enemy countries themselves whose works 
have not been injured and whose capital has not been impaired by war 
taxation, will prove impossible. It will then become a question for 
this country, not of the shortening of hours, the raising of wages and the 
numerous costly social reforms to which all classes are looking forward 
so gagerly, but of a gradually-increasing industrial stagnation ending 
very possibly in complete economic ruin. 
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Tasmanian Hydro-Electric Power. 
_In the annua! report of the chief engineer and general manager of 
the TASMANIAN HYDRO- ELECTRIC DEPARTMENT (Mr. J. H. Butters) it 
is stated that a good start has been made with the investigation of the 
water-power available in the State. Ten catchment ereas have been 
investigated, including the Great Lake, the Upper Ouse, Arthur's Lakes, 
Upper Little Pine River, Lower Ouse Catchment and Lake Echo, Lower 
Yolande River, King River, &c. A considerable amount of work 
rema‘ns to be done before a definite pronouncement can be made as to 
the whole of the power available. Mr. Butters’ scheme is to link the 
catchment areas up hydraalica'ly and electrica!ly. The bulk of the 
water on the catchment area3 can be diverted into the Arthur Lakes, 
and a considerale portion of it can be turned either one way or the 
other, leaving a certain be'ance, which can only be used in connection 
with its own scheme. The hydraulic end electric combination which is 
possible on the Centra! Plateau is almost ideal. A va'uale water-power 
site exists on the King River not far from Queenstown, the minimum 
capacity of which is 45,000 H.P. Last year authority was given for 
carrying out engineering exp:orations, end the preparation of designs 
in connection with the scheme. This work has been carried on. during 
the year and confirms a!l the origina! anticipations. The plans are in 
hand and are in such a position thet work could be commenced at a 
moment's notice. Work in connection with the main King River 
brought to light a valuable scheme a few miles down stream on the same 
river, in which 15,000 H.P. can be developed after the ma:n scheme has 
been constructed. The sma'ler initial requirements of power by the 
Mount Lyell Company in connection wit!. the Mount Read and Rosebery 
mines caused a search to be made for a somewhst sma'ier scheme in 
that district which could be harnessed up, in the first instance, and a 
very useful supp'ement to the origins! Lake Margeret scheme was laid 
oat in conjunction with the officers of the Mount Lyell Company. De- 
signs and specifications are either comp'eted or rapidly approaching 
competion in connection with the extension of the Great Lake scheme 
up to a capacity of 42,000 H.P., whilst considerable progress has been 
msde on the designs of the proposed Arthur's Lakes and King River 
dovelop-nents. 


“E. & E.” Electric Arc Welding Plant. 


The Equipment & Engineering Company send us some lists of the firm’s 
electric welding appliances which can be used for many varied purposes, 
including the recovery of scrap material. The outtit is regarded as 
specially useful to tramway engineers, both for dealing with waste po- 
ducts and for effecting repairs, and a number of examples are given of 
replacements and repairs on motol-cases, &c., effected by this means. 
A special field for the utility of the process is in connection with rail 
repairs. The lists include electric generator sete for welding switch., 
boards, electrodes, and operators’ accessories such as helmets, gloves 
&c. A feature is the E. & E. magneto system whereby the usual waste 
in the supplementary resistance is avoided. The control is effected 
by the special “ Daysolones “` Automatic Magnetic Clutch, whereby 
the current is automatically kept below a prejudicial valve, and not 
only resistances but fuses and circuit breakers can be dispensed with, 


The Strike Epidemic. 


During the week there has been an expansion of the strike movement, 
and at present the storm centre seems to have shifted to London. In 
addition to the serious strikes of the engineers and shipbuilders at 


Glasgow and Belfast, the electricians in South Wales and Monmouthshire: 


(except those employed by the South Wales Electrical Power Distribution 
Company) came out on Monday, and on the same day the Lond on tube 
railway services were suspended by a strike of the drivers, who objected 
to the exclusion of mealtimes in reckoning the eight -hours’ working day. 
The train service on the Metropolitan, the Metropolitan District and 
the Great Northern and City Railways were maintained, but on Tuesday 
the services on the Metropolitan District line was affected by a strike of 
the electricians at Lot’s-road power station. The strike at the Lot's 
road station also resulted in the stoppage of the services on portions of 
the Inner Circle and of the London United Tramways systein. 

The position at Glasgow and Belfast has improved ; the power service 
was fully restored at Glasgow on Saturday, and in both Cistricts some 
of the men have returned to work and the Ci:crder has diminished, ` 

In regard to the Power Supply QUESTION at Guasdow, a correspondent 

puts the position as follows: There are two main generating stations 
viz., Port Dundas station on the north side of the city and St. Andrew’s 
Cross Station on the south side. The men in Port Dundas came out, 
as the result of terrorism and threat ; on the part of the strikers. The 
men in the other station remained at work, although to keep them safe 
it was found necessary to feed them and provide them with bedding 
in the works. Up till Friday, the 3lst ult., at 2 p.m., the electricity 
department was left with three firemen, but when they went off shift. 
the 2 o'clock shift of three men would not start, thus leaving Port 
Dundas without men. In the meantime a number of skilled volunteers 
had offered their services, and steps were taken to get military protection 
for the men at work and for the volunteers. On Friday afternoon the 
Port Dundas load had to be temporarily transferred to St. Andrew’s 
Cross station, but even then the department was only able to maintain 
the lighting load by drawing certain feeders until the military would 
arrive, as the strikers had threatened to raid Port Dundas whenever 
smoke was seen coming from the chimneys. However, by nightfall 
the position was well in hand and on Saturday morning an official an- 
nourncement was issued that the department would be in a positicn 
as from Monday, the 3rd inst., to maintain the supply for all purposes. 

In regard to the GLascow CORPORATION TRAMWAYS DEPARTMENT, 
when the strike commence.| on the 27th ult., about 300 workmen at the 
car works did not turn up and the carters also struck. With the excep- 
tion of these two branches and a few men at the Pinkston power station, 
all the employees in the department have continuously remained at their 
work. It is stated that on the Friday evening prior to the strike the 
car works men had a meeting, and by a large majority decided to come 
out on strike for a 40-hour week, but the department did not get any 
communication from them requesting this concession, nor did they send 
in notice that they had decided to cease work. When these men turned 
up for their lying-time on Saturday last they were handed their insu- 
rance cards, and are now out of the service. The same action was taken 
with the carters and the few men at the power station. We learn that 
on Tuesday last a very large number of applications for employment 
ha | been received at the works, and the department expects to be 
able to start work again in a day or two. The power station has been 
a cause of anxiety, for on the 28th ult. it was surrounded by 5,000 or 
6,000 strikers, and a strong strike picket has been maintained around 
the station night and day since. The loyal staff did not leave the station 
for.a whole week, so that bedding and food had to be provided for them 
in the station. The traffic staff also remained loyal throughout the 
whole week, and although many attempts were made by the strikers 
to hold up the service they were not successful, and, with the exception 


of a few blockades, owing to processicnsof strikers on the street, there’was | 


no interruption of traftic. However, on Friday last, when the strikers 
were out in force, 23 cars were damaged, but the damage consisted mainly 
in broken glass. The drivers and conductors, both male and female, 
stuck to their posts, and their conduct, as well as that of the power station 
and sub-stations staffs, deserves the hig vest praise. 

At the meeting of the London & District members of the Electrical 
Trades’ Union cn Menday evening it was decided to cease work on the- 
evening of the 6th inst. unless the Government intervened in the 40-hour 
week dispute. 

The Emergency Committee of the Southern Division of the Electrica] 
Power Engineers’ Associaticn met on Tuesday, and decided unanimously 
to call cn all its members in the power stations to maintain the con- 
tinuity of supply. The Committce viewed the threatened stoppage of 
supply as a blow aimed at the authority of trade union leaders and the 
Government. Mr. A. C. BOSTEL, secretary to the Landon division, 
states that their members, who are distributed among about 40 power 
stations in the metropolitan area, will remain at work, and, if they 
can get a certain amount of unskilled labour they cin keep all the 
power stations of London going indefinitely. 

It is announced that, in the event of a general strike of electrical 
workers, steps have been taken by the postal authorities to maintain the 
postal, telegraph and telephone system. 

On Wedn y the Government issued en Order in Council, under 
the Defence of the Realm Act, making it an offence (liable to 6 months’ 
imprisonment or a fine of £100) for any person employed by a municipal 
authority or company suppiying electricity to break his ccntract of 
service. 
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The identification of any individual cable from among a number 
passing through a manhole, or at other intermediate points along it» 
length, has always been a difficult problem, and one of the greatest 
importance to mains men. A variety of forms of labels and tags have 
been devised for this purpose, but the efficacy of all of these is more or 
| ss doubtful, both by reason of the permanence of their legibility and 
the liability of their becoming detached or transferred to wrong cables. 
Moreover, such means of identification are only of service at certain 
points, e.g., manholes, joints, &c. 

Messrs. W. T. Glover & Company are now manufacturing a cable 
which surmounts these difficulties. As the cable passes through the 
lead press,"one or more ribs is formed onthe sheath. By varying.,the 


posi'ion of these ribs relative to one another a sure and ready means 
of identification by touch is provided. 

The possible variety of ribs is enormous. For instance, a nest of 
12 cables can be provided with means of identification so simple and 
distinct as to admit of no possibility of error, by means of a combination 
of no more than four ribs on any one cable. . 

We understand that the idea originated with the mains superintendent 
to the Sheffield Corporation, Mr. W. J. Howard, and that a number of 
such cables have been +u plied to the Corporation. 


Crypto Variable Voltage Rotary. 


` We have received from the Crypto Electrical Company, Ltd., some 
particulars of a variable voltage rotary which has some interesting 
features. The machine consists of an ordinary rotary transformer. 
with the addition of auxiliary poles and ccils, which can be excited 
either for shunt regulation of the secondary voltage to obtain variations 
of voltage, or can be arranged with a series winding to obtain a com- 
pound acticn with the main shunt field, to give a constant voltage or a 
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VARIABLE VOLTAGE ROTARY. 
big drop in voltage as may be required. These machines can be made 
for various requirements as: (a) Variable voltage by shunt control for 
accumulator charging, &c.; (b) constant voltage secondary, as com- 
pound motor-generator for lighting, &c. ; (c) reverse compound (dropping 
characteristic) for cinema projectors, searchlights, &c., or welding. 
There are many advantages in favour of the rotary (as compared with the 
motor generator), such as a saving in cost,’weight, space and efficiency. 
Moreover, it has fewer bearings and less parts to get out of order, and 
does not require lining up on a level foundation, since it is a self-contained 


unit. 
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The annual report of the Vicror1an RAILWAY COMMISSIONERS for the 
year 1917-18 states that the year’s expenditure included £290,038 for the 
electrification of the Melbourne suburban railways. Satisfactory trials 
of an electric train was made on the suburban railways in October last. 
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Patent Record. 


SELECTION OF ELECTRICAL PATENTS RECENTLY GRANTED. 


1110,549 Courtier & Courter 
engines (7 10 16. 


Electric ignition apparatus for internal combustion 


121,739 Dayton ENGINEERING LagoratTories Co. lenition systems. (22:12 17.) 

121,744 Monard. Affaratus for electrically controlling railway signals. (20 12 17.) 

116.690 Soc. Anon L’AcetyLene Dissous pu Sup Est. Process for removing rivets 
and cutting metal by means of the electric arc. (30.5. 17.) 

119.066 MARSHALL. Detecting submarines: electric switches. i 

An immersed casing contains a magnetised needle which is deflected by a passing 
submarine and closes the circuit of an audibie or vigjble signalling device. 

119,091 Jackson & Evans. Electrolysis. 

A plating barrel is rotated alternately in opposite directigasr -The depositing cur- 
rent is automatically switched off during the skort rests at reversals by a clutch 
actuated by a rocking lever operated by a suitably designed cam. The operating 
lever by which the rotation of the barrel is stopped breaks also the circuit before the 
mechanism comes to rest. 

119,178 Fuccers’ Wire & CaBLe Co. & Furrer. Electric cables. 

A machine by which the conductors previously coated with pure rubber are spaced, 
insulated and protected by a single covering of tough rubber applied simuitaneously 
with the stranding of the conductors. 

119,200 SHEPHERO & Brazi_. STRAKER & Co. Electrolysis. 
‘ A plating of electrolyte for depositing iron" steel, anodes of ro'led iron or mild 
steel being used. 
119.229 AtpHA Propucts Co. Electrolysis. 

Cerium and other rare earth, metals or alloys are obtained by electrolysis of fused 
salts purified so as to allow of a continuous run of about 24 hours. Waste materials 
obtained in the gas mantle industry may be used. the chemical treatment of these 

, being described, together with two methods of preventing the formation of oxychlo- 
rides. The heating is started by means of a gas burner, and the fusion then obtained 
electrically. Cast iron or clay cells may be used. 

119,230 Axt. Ges. Brown Boveri et Cig. Safety device for the oil tanks of electric 

transformers and other electric apparatus (1/9/17. 
119,345 B.T.-H.Co. Electric protective systems. 

To re adequate effect of potential windings of reverse power relays protecting 
parallel feeders, even in case of short-circuit ; these windings are made to consist 
of many turns of fine wires which are connected to the circuit only when relative 
reversal of current occurs in the feeders. so as to prevent burning out. 

119,365 B.T.-H.Co. Wireless signalling system. 

Means are provided for preventing the generation at all frequencies of oscillations 
due to electrostatic and electromagnetic couplings between the resonant grid and 
plate circuit of an electron discharge amplifier in a wireless receiving system. 

119,388 Fawserr. Electric signalling system. 

Indication at distance of current, pressure, power, phase difference, &c., by currents 
thermally generated in thermo-couples in connection with heaters in circuit with 
corresponding transformers. Two such thermo-couples are used for power, each 
one with its separate transformer and heater circuit. ' 

119,405 loranic ELectrRic Co. Electric motor controllers. , 

A starter has three arms spaced round a shaft rocked by an electromagnet which 
causes thaq to cut out resistances, the closing of these arms being effective only 
when the switch arm has reached corresponding contacts, so that the degree of 
automatic acceleration is dependent on the pre-determined setting of the switch arm. 

119,449 Automatic TELEPHONE Mrc. Co. Telephone systems. 

An automatic switch for extending connections to local subscribers and selecting 
an idle line from groups of trunk lines leading to automatic and manual exchanges. 
Arrangements for selective ringing, for dealing with reverting calls and with busy 
lines, and for metering are provided; also means to automatically signal to manual 
exchange operators when the call is not chargeable. The abridgment should be 
refe to, as it is impossible to describe the operation without diagrams. 

119,505 Jacosy & EncLosep Motor Co. Dynamo-electric machines. 

T wo or more sheet metal rings surround the magnet ring. forming annular chambers 
for cooling air inlet and outlet for hot air from the interior. The hot air is sand- 
wiched between the layers of cool air, both being circulated by separate fans. 

119,546 Wart. Dynamo-electric machines. 

A generator producing asymmetrical pressure waves with relatively long intervals 
of little or no pressure between the waves is used for the operation of reciprocating 
appliances, such as rock drills. chipping hammers. riveters, &c. 

119,555 Smirk. Electric motors. 

A direct-current motor for planing machines has two windings, each with separate 
commutators, which are automatically put in action alternately so as to reverse 
the motion of the motor for each stroke. The windings may be designed for different 
speeds as most suitable. 

119,657 Fasrigugs pes Loncings FRANCILLON Co., Electricity supply meters. 

The driving magnet of a meter’s induction motor has two independently adjustable 
members for regulating the phase relation between the magnetic fields of the pressure 
and Current coils. 

119,668 B.T.-H. Co. Electric incandescent lamps. 

An apparatus for projecting on a screen an image of the filament of incandescent 
lamps intended for vehicle, head lanterns and the like, in order to test if its position 
is correct. 

119,736 Evectric & Oronance Accessorigs Co. Electric motor controllers. Ea 

A lcose-handled motor starter, when left in any position but the full °° on ” position, 
operates a clutch device and trips a circuit breaker. Several modifications are 
described. 

119,748 BroucHas. Thermostats. 

A single intermittingly operated switch allows of the control of a number of tem- 
perature regulators in succession by the use of a series of circular cams mounted on 
the same continuously rotating shaft, and so disposed as to connect in succession 
the thermal elements te the single switch, which in its turn operates the corresponding 
regiuating devices. 

119,780 B.T.-H.Co. Electric welding. 

An energy consuming device is included in a constant current welding circuit prior 

to the establishment of the arc and is automatically cut out when the arc strikes. 
119,829 Twiss & BuLLeRS. Limitep. Electric insulators. 

Multiple unit pillar insulator so constructed that any unit can be removed without 
disturbing the others. 

119,839 Western Ecectric Co. Telephone systems. 

A two-way two-wire trunk between two automatic exchange central offices ter- 
mMinates at each office in the terminals of the Multiple banks of both incoming and 
Outgoing switches. “When the group selector takes the trunk into use, a line finder 
at the other office is automatically started to connect with the incoming trunk, which 
j Pa busy in the terminals of the group selector before it is found by the line 

nder, 


Volunteer Notices. | 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquartera: Balderton-street, Grosvenor-square, W. 1. 
Officer: Commanding, Lieut.-Colonel C. B. CLay, V.D. 
Orders fòr the Week. 


‘Wednesday, Feb. 12.—Drill and engineering instruction for the whole 
corps, 18.30. 
Friday, Feb. 14.—Range, 18.30. , 
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Commercial Topics. ; 


The Ministry of Commerce. 7 

Sir Albert Stanley, who is stated to be actively engaged in the orga- 
nisation of the new Ministry of Commerce, has invited the president of 
the Federation of British Industries (Sir Vincent Caillard) and the presi- 
dent of the Associated Chambers of Commerce (Mr. E. Manville, M.P.) 
to assist him at the Boerd of Trade. 

* * ® * 
Freights and the Export Trade. 

The abolition of the high flat rate of freight and the substitution of the 
scale rates in the Australian trades have led to a revival of exports, and 
already arrangements have been made for the shipment of galvanised 
iron and steel manufactures. Business in the export of electrical 
machinery and supplies has been practically suspended during the war. 
Already American freights to Australia and the Far East have been 
greatly reduced, and British trade and commerce are handicapped by the 
existing conditions. Consequently we think the time has now arrived 
for the removal of a'l restrictions upon exports to the British Dominions 
Overseas, so as to enable merchants and exporters to resume their old 
basiness relations and to supply machinery and plant which are badly 
required in the Dominions. 

+ * * + 
Effects of Government Control and Excess Profits Duty. 

Lord Inchcape, who presided over the annual general meeting of the 
shareholders of the National Provineial & Union Bank of England on the 
30th ult., severely criticised the Government control of trade, and stated 
that until all control was abolished and we were freed from the irritating 
restrictions of red tape, the trade of the country could not make headway. 

There could not, however, be any real improvement so long as the 
excess profits duty remained on its present level. Getting rid of permits 
and licences and certificates and affidavits amounted, after all, to no 
more than untying the hands of the business man. But the excess 
profits duty wa’ a veritable millstone round his neck, and no man with a 
millstone round his neck could meet unencumbered competitors on equal 
terms; and unless that crushing handicap on efficient production was 
quickly and materially reduced and speedily abandoned altogether, it 
was useless to expect British trade to bound forward, or, indeed, to make 
any progress at all. 


Trade with Sweden. ; 

British manufacturers and: exporters might study with advantage the 
requirementa of Sweden and the possibility of displacing some of the 
German goods which were supplied before the war. Electric motors, 
lamps, switches, &c., were almost exclusively imported from Germany 
before the war. The extension of industrial activity has greatly in- 
creased the demand for electrical and mechanical appliances of all 
kinds. Electrio power is being increasingly supplied to all industrial 


* * +. * 


- concern?, and electric traction will eventually be adopted on many, if not 


all of therailwavs. All sources of water power in Sweden have now passed 
into the control of the State, and will be fully utilised.. The result should 
be a greatly increased demand for electrical machinery, fittings and 


* * * " 


Educational. 


A grant of £100 has been made to Mr. J. Gray, M. A., Fellow of King's 
College, Cambridge, for six months in aid of his researches on the permea- 
bility of cells to electrolytes and its bearing on the problems of fertilisa- 
tion. 

The Advisory Committees of the LEICESTER EDUCATION COMMITTEE 
are engaged in preparing schemes for the better co-ordination of the work 
of the schools and the shops. The Engineering Committee's scheme will 
shortly be submitted to the Technical Committee. Bel Ae of the large 
engineering firms in the borough have decided to pay full-time wages to 
selected employees between 14 and 18, while allowing them to give one 
week in three to secondary and technical education, It is hoped that 
these classes will begin in September. 


At the annual dinner of the Manchester Technology Association on 
Saturday, Principal Garnett, of the MANCHESTER COLLEGE OF TECH- 
NOLOGY, gave particulars of the growth in the number of students. 
He said we were still far behind America and Central Europe in our 
study of science and technology. The Government was alive to the 
fact and probably a large sum of money would be forthcoming for the 
extension of English wniiversities, and especially of those sections con- 
cerned with technology. ‘There would come a time when English 
colleges would have to follow the example of the great American cities 
and seek sites for colleges not in the centre of the city but among green 
fields. He looked forward to a building in Manchester, costing not less 
than £2,000,000, to house not only the College of ‘Technology but the 
whole work of the University, together with hostels for the students. 
It would be connected with Manchester by fast electric trains and 
tramcars, which would join up with tra‘ns bringing students from 
Cheshire and Derbyshire, so that it would be by no me ans a residential 
college. 


Mr. W. H. Taylor, who has hitherto been electrical superintendent of 
the Western Australian Government power station, will in future be 
responsible solely to the Commissioner for Railways and will also be in 
charge of the electrical side of the Government tramways. 
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Electricity Supply. 

York Electricity Committee has made an arrangement with the Linton 
Lock Commissioners for the utilisation of the water-power at Linton 
Lock. 

A referendum is to be taken on a proposal to buy the BICESTER 
Hall Estate and to erect thereon an electric supply station and other 
public works, 

The Board of Trade has extended for cne year from Jan. 30 the time 
for making the transfer authorised by Section 5 of the BRADFORD-ON- 
AVON ELECTRIC LIGHTING ORDER, 1914. 

WATFORD Ursax Counc. has asked the Electricity Committee to 
report upon an offer of the North Metropolitan Electric Power Supply 
Company to supply electricity in bulk to the Council. 

Botton ELECTRICITY COMMITTEE prc pose to extend the plant at the 
generating station. and tenders for two 2 000-H.P. engines and generators 
and two Lancashire boilers have been provis onally accepted. 

Mr. C. W. Salt, borough electical engineer to Torquay Corpcration; 
who has been serving as an officer in the Army during the war, has 
returned in order to resume his duties. 

SHIPLEY URBAN CounciIL has sanctioned the extension of electricity 
supply from the New Close estate by an overhead cable to Stoney Ridge, 
and for extensions in the Carc-lane and Sunny Bank district. 

SUNDERLAND CORPORATION ELECTRICITY DEPARTMENT anticipates 
a loss of £3,792 for the year ending March 31 next, and the tremwevs 
has been asked to pay lłd. instead of Lid. per unit for current for the 
current year. 

In a report to BURNLEY Couscit, M.r J. Holden, chairman of the 
Electricity Committee, and Mr. J. E. Starkie. borough electrical engineer, 
state that the existing station will be inadequate to meet power require- 
ments in the near future, as boiler accommodation and water supply are 
exceedingly limited. 

At the monthly meeting of BELFAST CORPORATION on Monday it was 
decided, owing to the additional responsibilities thrown upon the 
city electrical engineer (Mr. T. W. Bloxam) by reason of the extension 
scheme, to increase his salary by £200 per annum. 


On Monday York CORPORATION were recommended by the Electricity 
Committee to complete the suspended schemes of extensions and to 
apply to the L. G. Board for the necessary borrowing powers for new 
services and mains extensions which were estimated to coat £15,000. 

After discussion, the matter was referred back. 


SouTaport ELECTRICITY COMMITTEE has decided to Lorrow £132,000 
for new generatign pant at the electricity works. The borough electrice] 
eng:nver (Mr. A. S. Black) estimates that steam turbine plant will etiect 
a yearly saving of £6,000, while the canacit, of the station will he trebled. 
The total revenue from private consumers lest year was £28,000 and 
with the new plant the figure can be in«re se l to £84,000 a year. 


STOKE-ON-TRENT Councit has approved the resolutions recently 
passed by the Standing Sub-Committee of the Joint Electricity Con- 
ference of Local Authorities in the West Midlands area. The Conference 
agreed to the setting up of a joint board for electricity supply for the 
area comprising the boroughs of Wolverhampton, Walsall, West 
Bromwich and Wednesbury, and the places now supplied by the 
Midland Electric Power Corporation, together with the whole of the 
northern part of Staffordshire, particulaily the Borough of Stoke-on- 
Trent and the County of Salop, including Shrewsbury, or for such 
other area as may be shown to be the most economical area for the 
supply of electricity in the North-West Midlands. 

Mr. J. H. Rider has been app^inted consulting engineer to the Con- 
ference. i 

EDINBURGH ELECTRIC LIGHTING COMMITTEE recommends the Council 
to proceed with the erection of the new power station at Portub-llo, on 
the basis of the sche ne prepared by Sir Alex. Kennedy, at a total esti- 
mated cost of £930,312. A memorandum which was submitted to the 
committee by the Town Clerk (Mr. Grierson) pointed out that the 
onena scheme of 1914 involved an estimated expenditure of £232,600, 
and this had bzen increased to nearly £1,000,000 owing to rise in the 
price of materials, labour, &c., caused by the war. Under the originel 
scheme there were to he two sets of generating piant of 5,000 kw. each, 
bat it was now proposed t> ir.stall three sets of 10,000 kw. each. The 
Corporation has to meet its statutory obligations as tb the supply of 
electricity, and until the Board of Trade had settled its policy in regard 
to e'ectricity supply, the Corporation had to put down plant to serve its 
own area, bit in such a way that it could be adapted to future extension. 
One of the ma‘n items in the estimate of supply was the tramways, the 


form of traction of which had not yet been settled.- If a District Board - 


were crested there might be a question of the Board taking over the 
Portobello station, and the Council would require to see that the Board 
took over the station at its origine! cost to the city, otherwise the Cor- 
poration might hyve a heavy loss to face. The Board of Trade had 
approved of the new scheme, but he wanted them to go a step further 
and guarantee that the city would not be the losers by their enterprise. 
The out standing capital debt on the electricity undertaking at May 15 
last was £553,697, and that, as the expenditure involved in the pre- 
sent scheme would be £1,000,000, various matters as to sinking fund 
charges, &c., would have to be arranged. Although the cost was high, 
the Corporation had practically no option but to proceed. At present 
‘there was one customer whose full demands for power could not be met. 


The borrowing powers would also have to be extended, and for this 


application had to be made to the Secretary for Scotland, whose senction 
was given to the expenditure of the first estimate of the Portobello 
station, which would now cost three times the amount. 
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On Jan. 30 the MANCHESTER Electricity Committee entertained the 
staff at dinner at the Grand Hotel, Manchester, on the occasion of Mr. 
A. E. McKenzie, the deputy chief engineer, relinquishing his poritin 
in order to join the staff of Messrs. C. P. Sparks, consulting engineer:, 
London. In addition to the committee, about 80 members of the staf 
were present, and during an interval in the musical programme the 
chairman (Councillor Dagnall), on behalf of the committee, handed ts 
Mr. McKenzie a handsome bronze figure, surmounted by an electx 
torch, and in doing so referred in flattering terms to the recipient's |i 
years connection with the undertaking. - 

Mr. N. L. Pearce, C.B.Ee chief enuineer and manager, in presenting a 
grandfather's clock, subscribed for by the staff, also paid a tribute to Mr. 
MeRKRenzie’s loyalty and conscientiousness during his period of service. 

In acknowledging the gifts Mr. McKenzie referred to the many happ 
vears he had spent in Manchester, and thanked the staff for the ageistans 
and co-operation he had always received. Messrs. S. L. Pearce, H. W. 
Smyth, S. A. Russell, A. E. McKenzie and Councillor Hill contributed t: 
the musical programme. 


In a report by the ILFoRD electrical engineer (Mr. A. H. Shaw) it 
suggested that a solution of the electric supply question in the easten 
district of London would be the erection of a super station in a suitaise 
position wiich would be linked up with and which would supply the 
existing stations, the most uneconomical of which would gradually 
become transforming and distributing stations for their respective 
districts. It would be at least four or tive years before such a statis 
would be in a posit‘on to supply loca! undertak‘ngs in bulk, and proviswa 
must be made for carrying on in the meantime. By linking up existmz 
stations as early as possible some amelioration might be found m tw 
or three years’ time; but very little could be done at present, as thr 
majority of stations are already overloaded. As regards the Ilford 
undertaking, the first thing to be done is to bring the existing plant ani 
machinery up to the maximum point of efficiency. In consequence of th 
recent heavy increases in wages, every advantage should be taken o! 
every possible labour-saving device, so that the number of employees 
may be reduced toa minimum. At the same time, owing to the increase 
in the cost of coal and the decrease in the quality of same, the increase in 
the cost of coa! por unit has been very heavy, and any apparatus which 
would tend to more economica! working, and so reduce the amount cf 
coal per unit, should be adopted as early as possible. ° 

The Electricity Committee has approved Mr. Shaw's scheme for the 
immediate installation of converting plant, switchgear, &c., at a tota! cot 
of £25,000, 


On Monday NoTTINGHAM Corporation decided to put down additional 
generating plant at St. Ann’s power station. The Electricity Committee 
reported that, owing to the lighting restrictions having been removed and 
to the fact that there were many inquiries being made for power and 
light, it was absolutely necessary that further plant should be installed 
to meet next winter's demand. Ft was intended to erect a modern power 
station at the side of the river Trent, and an electrical engineer was 
instructed to report early in 1915. Before the report was presented 
the Government placed restrictions on capital expenditure and new 
schemes, and no further action could be taken. In anticipation of a 
Government power scheme, certain action has been taken by Nottingham 
and neighbouring local authorities, and engineers have been engaged to 
report upon the question of an ample and cheap supply of electricity. 
Pending the decision of the Government and the settlement of the courte 
to be taken locally, some provision must be made to meet next winters 
demands. The Committee have therefore, after careful] consideration 
of a report prepared by the city electrical engineer (Hr. M. Talbot), and 
after taking tht opinion of Mr. J. H. Rider, decided to put in a 3,000 kv. 
turbo-alternator, with the necessary auxiliary plant, transformer, 
switchgear and rotary converters, and also to extend the underground 
mains. The plant will cost about £55,800 and the mains £20,000. The 
approximate annual charges for sinking fund and interest for 25 years 
will be £5,736; but Mr. Talbot estimates that the annual saving in coal at 
present prices with the superheated steam scheme will be £12,000. Mr. 
Rider is of opinion that. the saving in coal would amount to £16,000 per 
annum, which in about three and a half years would be sufficient to pay 
off the whole of the proposed new capital. 


Electric Traction. 


The NOTTINGHAM Tramways Committee will restore the Sunday 
service on Sunda; next. 


Mr. David Williams has resigned the position of traffic superintendent 
of the BURY CORPORATION tramways. 


SOUTHAMPTON CORPORATION is recommended to purchace six motor 
omnibuses to relieve the congestion on the tramways, 


On the Ist inst. the Uspercrounp RuLways increased some of the 
local and through fires on the District and Tube railways. 


ILrorp Urb:a Counsil has instructed the tramways mannger, Mr. L. 
E. Harvey. to prepare specifications for the supply of new tramcers. 


: .. if 
York Corporation has referred back a recommendation to sae 
the electric omnibus service and to discontinue the running of omnibus 
on Sunday. 


2 @ 
Tho accounts of the [ISLE OF THANET ELECTRIC 'TRAMWAYS & picari i 
Company, LTD., for the vear ended Sept. 30, show a loss of £4,817. a A 
cre lit balance brought forward wes-£3,825. so that a debit of £2 % 
o be carried forward, 
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The Newrort (Mon) tramway employees have unanimously accepted 
the offer by Councillor‘J. Moxon, O.B.E. (chairman of the Tramways 
Committee) and Mr. N. J. Young (general manager) of an eight hours’ 
day in licu of the ten hours’ day now in operation, without any reduction 
in wages. 

A Scheme for the extension and improvement of the tramway service 
has been prepared by the Liverpool Tramways Committee. It is re- 
commended that an expenditure of £550,000 be incurred, and'the Board 
of Trade has been-asked to sanction the borrowing of £10,000 for a new 
car shed at Bowring Park, £70,000 for new tramcars, £65,000 for motor- 
omnibuses, £15,000 for motor garage and epuipment, £200,000 for new 
generating plant and £190,000 for electric mains. 


WILLESDEN URBAN Covnci recently asked the L.G. Board to sancticn 
a loan for the purchase of three electric vehicles for house refuse collection, 
but the Board suggested that the Road Transport Board and the National 
Salvage Council might have suitable vehicles which the Council might 
hire. It has now been ascertained that the authorities mentioned have 
no suitable vehicles for hire, and the L.G. Board is urged to expedite 
the loan for the parchase of the three clectrics. 

SUNDERLAND TRAMWAYS COMMITTEE recommends the Corporation to 
resume the Sunday tramway service. The estimates for the year ending 
March 31, 1920, put the working expenses at £67,850, against £57,652 
actual expenditure during the previous year. The wages are put at 
£22,500 against £18,421. The only decrease is in the cost of current, 
which last year was 212,347, while the estimated figure is £11,500. An 
income of £113,310 is anticipated, compared with £98,179 last year, and 
the balance carried to net revenue is £45,460, against £40,526. 

HALIFAX CORPORATION has agreed to-extend its tramway system 
to Stamland as soon as possible, but owing to the shortage of labour, 
end high cost of material, a definite date cannot be given. At present 
the Huddersfield lines terminate at Outlane, on the outskirts of Stain- 
land, and it is suggested that the two (‘orporations should connect their 
systems at this point, and thus provide a circular route to Huddersfield, 
via Elland. The gauges of the two systems are, however, different, 
and road widening may be necessary. 

COVENTRY CORPORATION has adopted recommendations of the Tram- 
ways Committee to carry out extensive reconstruction work on the 
tramways at an estimated cost of £333,616. Councillor Wale, who 
moved the adoption of the Committee's report said that thé proposals 
were the result of mature consideration. Something drastic was required 
in order to meet tlhe demands of the public., Much of the existing 
permanent way would have to be relaid, and a number of new cars 
provided. It was estimated that at present the Corporation were not 
able to canvey passengers within 10 per cent. of the requirements, and 
the demands were increasing. A motor ’bus service might act as a 
feeder to, and not as a substitute for, the tramways. 


At the meeting of the Lonpon County Counc on Tuesday the | 


Finance Committee presented a report as to the period of years over 
which capita] expenditure by the Council is to be charged, and in regard 
to scaesisiture on construction or reconstruction of tramwaye for electric 
traction (including permanent way, ducts, cables, machinery and other 
electrical equipment and cars), and on any other things which, although 
roperly chargeable to capital account, cannot by reason of their nature 
considered as permanent a term of 25 years or such shorter period as 
in any special case may be agreed upon between the Council and H.M. 
Treasury ia recommended. 

In a further report, the Highways Committee stated that the applica- 
tion of the November AWARD of the COMMITTEE ON PRODUCTION to 
employees of the electrical branch of the tramways department necessi- 
tated Changes in the designations and rates of pay of a number of em- 
ployees. schedule of designations and rates of pay of shift and day 
workers at the Greenwich power staticn, and in the distribution section 
of the electrical branch of the tramways department was submitted and 
approved by the Council. 


Imperial and Foreign Notes. 


Otrawa Evectric RAILWAY Company has offered to sell its under- 
tzkmg to the Municipal Council for $6,500,000. on 

Portion of the equipment required for the ELECTRIFIED RAILWAY 
between Sandringham and Broadmeadows (Victoria) has arrived in 
Australia and will be insta!led at the Jolimont sub-station. 

In ite issue of Nov. 21 the ‘‘ Industrial Australian & Mining Standard `° 
stated that the TASMANIAN HYDRO- ELECTRIC DEPARTMENT intend to 
appoint an additional officer to assist the chief engineer and general 
manager in the manazement of the Department. 

The directors of the Mount Read & Rosebery Mines (Tasmania) 
propose to adopt ELECTROLYTIC TREATMENT OF ZINC. It is proposed 
to instal an experimental plant under working scale conditions, with a 
daily capacity of about 1 ton of meta'lic zinc, which will be sufficient to 
supply the working dita e for guidance in connection with the 
larger plant. The erection of the latter is dependent upon a satisfactory 
supply of electric power, and negotiations are proceeding with the 
Hydry- Electric Department of Ta: mni» on the question. 


The rate for TELEGRAMS To FINDLAND has been reduced to 4d. per 
word for ordinary messages and 2d, per word for Press telegrams. 


The Smelter Steel Compinyis erecting ELECTRIC SMELTING PLANT at 
Soattle, Wast., for smelting magn>otic ore from its mines in British 
(Columbia. The first unit of the plant is to comprire four 440 k.v.a. 
furnaces having a combined capacity of about 30 tons per day. 
furnaces ate of the arc type. single phase, with carbon electrodes. It is 
estimated that 2 tons of ore will be reduced to 1 ton of soft grey iron in 
one op2ration requiring 60 minutes. 
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Miscellaneous. 


A Concert arranged by the National Association of Supervising” Elec- 
tricians will take place at Caxton Hall, on March 8 at 6.30 p.m. Ladies 


are invited, and tickets may be obtained (5s. double, 3s. single) from the-- 


hon. sec., 83, Deodar-road, Putney, S.W. 15. 


EXPORTATION FROM FRANCE of the followmg goods is only permitted 
after a licence issued by the Ministry of Finance has been obtained : 
Incandescent electric lamps, insulators (faience, y.orcelain, stoneware or 
glass) and wireless telegraph apparatus. 


At noon on Monday practically all the electrical workers in South 
Wales will “ down tools ” over the alleged failure of employers, who are. 
members of the National Federated Electrical Association, to discuss and 
settle a revised district rule card. The stoppage affects about 500 men. 


On the 30th ult. a deputatiog waited upon the Parliamentary Secretary 
to the Board of Trade (Mr. W. C. Bridgeman) from the Joint Industria 
Council of the Tix Mining INpustry in order to ask for such financia 


assistance as would enable the mines to continue working and 50 bridge: 


over the reconstruction period. j 

On the 27th ult, the Lord Mayor of Norwich, on behalf of the staff 
and employees of the Norwich Electric Tramways Company, presented 
Mr. F. W. Ketley, late manager of the company, with a silver tea service. 
On the 28th ult. the Norwich Police Force presented Mr. Ketley with a 
cigarette box. 

The Minister of Munitions notifies that, following on the withdrawal 
on the 3Ist ult. of certain SUBSIDIES ON STEEL, the drawbacks payable 
to the Government on exports of steel have been reduced as from Ist inst. 
Particulars of the reduced rates may be obtained from the Ministry of 
Munitions, Steel Department( Room 104), Hotel Victoria, London, W.C.2. 


DUBLIN CHAMBER OF COMMERCE requests the Government to include 
in its reconstruction programme the development of the water power of 
Ireland for commercial and industrial purposes, the development of the 
proved mineral deposits of the country, and the construction of railway 
and transit facilities essential for the efficient development of these 
undertakings. 

‘In the report of the Development Commissioners it is stated that 
a grant of £200 has been made to the Corporation of CHESTER for the 
purpose of collecting data and carrying on investigations into the practi- 
cability of utilising the water-power of the river Dee above Chester in 
the generation of electricity for agricultural purposes and the develop- 
me 1t of rural industries. 

The following furtber a!terations have been made in the list of Pro- 
HIBITED AND RESTRICTED EXxports.— Deletc—(B) Cadmium, alloys of 
cadmium and cadmium ore; (B) metal! cylinders suitable for storing 
gases, &c.; (B) ferro-cerium; (B) silicon-spiegel; (a) lead ore, lead 
alloys and manufacturers of lead or of lead alloys ; (B) molybdenum and 
molybdenits; (a) lead sheathed cable ; (B) armoured cable, other than 
lead sheathed. Add—(B) molybdenum filament ; (B) armoured cable. 

It is announced that a syndicate, formed by Mr. A. E. Barton, chairman 
of the Nitrogen Products & Carbide Company, has acquired the St. 
HELEN'S Coat & FIREBRICK ComMPANY, and works are to be established 
on the site of the old West Cumberland Works at Workingtan, for the 
manufacture of cyanamide, and the plant will provide for the production 
of all the by-products of coal. The works will need 3,000 tons of coal 
per day, and the turbo-generators will have a capacity of 120,000 H.P. - 
It is stated that about £5,500,000 will be employed in the scheme. 


Appointments Vacant and Filled. 


A manufacturing firm advertises for a manager of its electric cookin€ 
and heating apparat us department. 

The Engineering Training Organisation, 8, The Sanctuary, West- 
minster, S.W., is advertising for a Secretary. Selary £1,000 per annum. 

A depot superintendent is required for the Southport Corporation 
tramways department. Salary £250. Applications to the Town Clerk 
by noon Feb. 14. 

A charge engineer and a junior charge engineer are required for 
Applications to the borough 
electrical engineer, Mr. H. R. Burnett. 

A lecturer in electrical engineering is wanted at the Roya! Technical 
Institute, Salford. Application forms, to be obtained from the Secretary 
of the Education Committee, must be in by Feb. 19. 
~ A chief lecturer ia electrical engineering is required at Rutherford 
College, Newcastle-on-Tyne. Salary £300 per annum. Applications 
to the Director of Education, Mr. T. Sharp, by Feb. 12. 

Cardiff Education Committee require heads of the engineering depart- 
ment (commencing salary £600), the physics department (£350) and the 
chemistry and applied chemistry department (£500) of the Technica! 
College. Applications to Principal of the Technical College by March 19, 

The Loxpon County CovunciL proposes to invite applications for a 
Chief Officer of the London Fire Brigade, in succession to Licut.- 
Commander Sladen, who retired at the end of last year. The salary will 
be £1,000 a year, rising by annual increments of £10 to £1,500, with 
free quarters, &c. Candidates must have knowledge of mechanics and 
have experience of motor and electrical engineering. 


Mr. F. M. Foster, assistant engineer and manager of Norwich Electric 
Tramways Company, has been appointed engineer and acting manager 
in succession to Mr. F. W. Kotley, who recently resigned. 

Mr. J. H. Thompson, of Carlisle, has been appointed borough electrical 
en sincer at Colne, at £350 por annum, in succession to Mr. A. G. Coopers. 
who recently resigned. There were 146 applicants for the pesition 
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Tenders Invited and Accepted. 


B Beaprorp Corporation require tenders by March 1 for the supply of 
«copper rail bonds for the tramways. Forms of tender, &c., from the 
‘City Engineer and Surveyor. 

i East Ham Corporation requice tenders by noon Mareh 6 for the supply 
of six Double-deck Top-covered Tramears.,  Specitications, &c., from 
the Engineer and Manager, Tramway Offices, Nelson-street. East Ham. 

WARRINGTON Council require tenders by noon Feb. II for the supply 
of six double-deck, top-covered, single-track tramears, with electrical 
cquipment complete. Specification, &c., from the Tramways Manager, 

MANCHESTER Tramways Committee requires tenders by 10 a.m. 
Feb. 11 for the supply of (a) tramear motors and (b) tramear trucks. 
Npocitications, &e.. from Mr. J. M. Me Kirov, General Manager. 


Bevrast Corporation invites tenders for the supply and erection of 
one 50-ton overhead travelling electric crane, one 5-ton overhead hand 
crane, two 3-ton electric jib cranes, two 24 in.,one5in., and one 3 in. 
-electrically driven centrifugal pumps and five cast iron water storage 
tanks. Specitications, &c., from Messrs. Preece, Cardew, Snell & Rider, 
8, Queen Anne’s-gate, Westminster, S.W. 1, or Mr. T. W. Bloxam, city 

- electrical engineer. Tenders to Town Clerk by Feb. 24. 


BELFAST Tramways Committee require tenders by Feb. 15 for the 
supoly of stores, including electrical accessories, copper rtrip, cable, 
lamps, wire, &c. Forms of tender from the General Manager. 

The New Ross Gas & ELECTRICITY SUPPLY COMPANY, LTD . require 
tenders by Feb. 20 for supply of suction gas plant, engines and dynamoy, 
storage battery, main switchboard and overhead lines and street lamps. 
Plans, &c , from Mr. L. J. Lawless, 27, Castlewood-avenue, Rathmines, 


Messrs. Lysaghts, Ltd.. Rahean Rura! Industries, TUNINGRANEY> 
ScaniFF, Co. CLARE, require tenders by Feb. 15 for supply, erection, &c., 
-of Hydraulic Turbine, Dynamo and Pipe Line, Electric Motors and 
Wiring. Specifications, &¢., from Mr. L. J. Lawless, 27, Castlewood. 
avenue, Rathmines, Dublin. 
NT. MARYLEBONE (London) Council require tenders by noon Feb. 12 for 
-the supply and erection of two Steel-cased Water-tube Boilers, with 
Sup-rheaters, Overhead Economisers, Stokers, Forced and Jnduced 
Draught Fane, &c. Specifications, from Mr. C. H. Smyth, Electric 
Supply Dept.. 19, York-place, Baker-street, W. 1, and tenders to town 
clerk, Mr. J. Wilson, Town Hall, Marylebone- lane, W. 1, by noon, Feb. 12, 


STEPNEY (London) Borough Council advertise for tenders for the 
manufacture and erection of two water-tube boilers, together with 
- chimneys, economisers, flues and other accessories. Specifications, &c., 
from the borough electrical engineer, Mr. Wm. C. P. Tapper, M.LE.E., 
27, Osborn-street, Whitechapel. E. 1. Tenders to Chairman, Electricity 
. Supply Committee by noon Feb. 20. 

LINCOLN Corporation invite tenders for the manufacture and erection 
of four water-tube boilers, with induced draught plants, stokers and other 
a'ixiliaries ; two 3,000-kw. turbo alternators, with condensing plant, &c. ; 

- extension of e.h.t. switchboard, and also an exciter and other panels ; 
two 750-kw. rotary converters, with static transformers. and two 
2.000-k.v.a. three-phase transformers. Specifications from the con- 
sulting engineers, Messrs. Preece, Cardew, Snell & Rider, 8, Queen 
Anne's-gate, Westminster, K.W. 1, and copies of the specification can 
also be seen at the office cf the city electrical engineer, Mr. Stanley 

- Clegg. Brayford, Lincoln. ‘Tenders to Town Clerk's Office, Guildhall, 

Lincoln, by Ll a.m. March 5. 


Business Items. 


MACINTOSH CABLE COMPANY, LTD.— 4A Correction.—In a note in 
our last issue on the voluntary winding up of the Macintosh Cable 
(ompany, Ltd., in consequence of its undertaking having been bought 
by Messrs. William Rickard. Ltd., we regret that. owing to a printer's 

<- orror, it was stated that the name of William Rickard, Ltd., was to he 
chinged to the ‘ Magchester Cable Company, Ltd.” This should he 
the ©“ Macintosh Cable Company, Ltd.” The liquidation is merely for 
the purpose of the re arrangement referred to above, and all the creditors 
of the Macintosh Cable Company, Ltd., have been paid in full. 

We have received from the Pirelli General Cable Works, Ltd., a use‘ul 
vest - pocket, loose leaved memo book, with calendar. 

Mr. D. R. Liewellyn and Mr. H. Seymour Berry have joined the board 

- of the NEW SWITCHUEAR CONSTRUCTION COMPANY, LTD. 

The Home Office has issued a pamphlet on tHe design and main- 
tenance of mess rooms and canteens at small factories and workshops, 

Mr. Geo. Gregory, accumulator maker and repairs specialist, whose 
business has been closed owing to war conditions, will re-open at 90, 
High-street, Camden Town, London, N.W. 1, on the 10th inst. 

The Pusric Examination of Chas. Mayfield, electrical engineer, 19, 
AH Saints-road, Clifton, Bristol, will take place on Feb. 28 as the Guild- 
hall, Bristol. 

Claims against Ferguson, Pailin & Company. Ltd., which is being 
reconstructed under the name of Ferguson, Pailin, Ltd., are to be sent 
by March 18 to Mr. C. C. Croasdale, 55, Market -street, Manchester. 

Mr. Henry Butcher will sell by public auction at the National Shell 
Factory, Grimsby, on March 4, some nearly new engineering plant and 

- machinery, electric motors, switchboards, inztruments, &c. 

Fraser & Chalmers, Ltd,, is being wound up voluntarily, and Mr. 
W. McDermott has been appointed liquidator. A meeting of creditors 


be held at Moorgyte Hall, Finsbury-pavement, London, E.C., on 
. Feb. 10. , 
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Companies’ Reports, & c. 


4 
An ordinary dividend of 5 por cent. (10s. per khare), less tax. has been 
declared on the ordinary shares of GREENWooD & BaTLEY, Lrp. 


The directors of the WESTMINSTER ELECTRIC SUPPLY CORPORATION 
recommend a dividend for the half-year ended Dec. 31 last at rate of 9 per 
cent, por annum (less tax), making 8 per cent. for the veer 1918. g 


The LONDON & SUBURBAN TRACTION Company, LTD.. states that 
owing to the depletion of the staff the accounts for the past year canno! 
be completed prior to 15th inst., when dividend on the preference 
shares is due to be paid. 


The METROPOLITAN Rateway Comrasy has declared a dividend at the 
rate of l} percent. (against l per cent. in 1917), making 1} per cent. fer 
the vear 1918 (against | per cent.) The carry forward is £19,(a0 
(vzainst £16,101) after placing £20,000 to general renewals fund. 


For the vear ended Nov. 30, 1918, the profit of the LLANDUDXO & 
Copwys Bay Evectric Ramway, Lro.. after providing for ordinary 
opration end administration expenses and interest on debenture stock 
and loans was £7,938, and with amount brought forward (£197) the 
total available balance is £8,135. Out of this sinking fund instalment 
has absorbed £1,775 end £1,500 has been transferred to reserve for 
renewals, and the directors recommend payment of a dividend at the 
rate of 44 percent. perannum (£4,473. leaving £387 te be carried forward.) 
No construction work has been done or capital expenditure on improve- 
ments incurred during the vear under review, but it is hoped to effect 
several improvements at an carly date. 

The net profit of the YORKSHIRE ELECTRIC POWER COMPANY for 
the year 1918, after payment of mortgage and other interest, i; 
£46,535 158.. compared with £33,258 in 1917 and £29,112 in 1916. 
end with £4,391 lis. Lid. brought forward the total is £50,927 68. Ild. 
‘The directors recommend payment of a dividend for 1918 (less tax) at 
rate of 6 per cent. per annum on the preference shares and 7 per cent. 
on the ordinary shares (against 5 per cent.), the transfer to general 
reserve of £15,000, and carrying forward £10,224 10s. 7d. The company 
continues to make substantial progress, and the directors note with 
appreciation the growing tendency of local authorities to co-operate 
with the company in the supply of electricity in the West Riding. 
Under the provisions of the Yorkshire Electric Power Act, 1918, an 
avreement has been made with Mexborough Urban Council to form a 
Joint Electricity Board with the object of providing additional generating 
pant to supply the southern portion of the company’s area. - eats 
for supply have also been made with the Urban Councils of Elland and 
Spenborough. Arrangements had already been made for association 
with the Bradford, Sheffield and Rotherham Corporations. Previous 
to August 1914, energy was being supplied to the Corporations of Brig: 
house, Dewsbury and Pudsey, the Urban Councils of Heekmondwike, 
Mirfield, Sowerby Bridge and Whitwood and the Rural Councils of 
Halifax, Pontefract and Tadcaster and to the undertakers supplying in 
Pontefract. The districts in which supply to Electrical Distribution of 
Yorkshire, Ltd., has been agreed are Ardsley, Birstall, Calverley, Castle 
ford, Darton and district, Farsley, Featherstone, Garforth, Gomersal. 
Goole and district, Greetland, Hipperholme, Horbury, Horsforth, 
Liversedge, Ossett, Otley. Peninstone, Rawdon, Rothwell and district. 
Selby and district, Stanley, Sowerby Bridge and Wombwell and Wors- 
borough. These arrangements mark substantial progress towards one 
of the principa! objects for which the Company was formed—the con- 
centration of very large units of generating plant in power stations with 
a resultant economy of coal and a co-ordination of supply in t whole 
prea of the Compzny. The continually increasing demands for the 
Company's supply which must be met will shortly require the issue of 
farther capital. Of those members of the staff who joined H.M. Forces 
the directors regret to record that 10 have laid down their lives ; the 
return of the others to service with the Company is looked for at an 
eariy date. i 


ThirtySeven Years Ago. 
[From Tae Evecraician,February 4, 1882 J 


ELECTRIC LIGHTING AND HAMPSTEAD Vestry.—This Vestry have 
appointed ten members, with Mr. C. H. Lowe, surveyor, to visit an 
report on the Crystal Palace Exhibition. 

LicutinG Heit Gate.—It is probable, says “ Engineering News,’ of 
New York, that a Bill will be presented to Congres3 for an appropriation 
to light “ Hell Gate ` by clectsicity. The Light House Board estimate 
the cost of plant at $20,000. i 

CHINESE TELEGRAPHS.—It is stated that the Chinese Government are 
being urged by Russia to connect their new line of telegraph with the 
Siberian lines. Judging from the past history of the Chinese, tbis 
junction is not likely to be effected for some time to come. l 

PHosrHor Brosze TELEPHONE Wires IN Bercium.—A Belgian 
contemporary states that in the wire works of M. Montefiore-Levi 
to 1,000 kilogrammes of phosphor bronze wire for telephonic purposes arè 
turned out per day. (A kilogramme is 2 2 Ib.) , 

THE ELECTRIC LIGHT AT PAISLEY, NEAR GLASGOoW.—On the occasion 
of the opening of a new town hall at Paisley on Monday last the town 
was b.illiantly illuminated, the Abbey being lighted by electric light. 
Amongst those present on the occasion were Sir William and Lady 
Thomson. , 
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Notes. 


Works Laboratories. 

- THE discussion on Mr. A. P. M. FLEMiNG’s Paper on “ Plan- 
ning a Works Research Organisation ” has served to bring out 
the somewhat complicated nature of investigations carried out 
at a large works. They may be divided into three categories. 
First, there is the routine testing of materials received and of 
products manufactured ; this is essential in any works. Then 
there is what may be termed the development department, 
which puts the somewhat crude model of the inventor or of a 
research engineer into commercial form, and tests it out to 
determine whether it is suitable for the market. Lastly there 
is the research laboratory, whose director must look forward 
and initiate researches on lines which are likely to develop 
into importance a few years later. It is this last type of 
laboratory in which this country is sadly deficient at the 
present time. The physicist engaged in this class of work 
would not be concerned with pure science, but rather with 
industrial applications and it is desirable that such physicists 
should be sufficiently in touch with the works to maintain the 
proper atmosphere of industry. On the other hand, they 
should not be hampered through being called upon to carry 
out routine work. By some people such laboratories may be 
looked upon as a luxury, though those who are best qualified 
to judge admit they are a, form of investment which is very 
desirable. Yet, it must be conceded that their cost is heavy 
and the burden would generally be too great. for a small 
firm’ to bear. The question therefore arises whether small 
firms should combine to carry onasingle laboratory. Although 
something might be done in this direction, we confess that there 
are difficulties which cannot be overlooked. We cannot 
imagine, for instance, that half-a-dozen firms engaged in, say, 


the manufacture of electric cables would let all their investi 

gation work be known to each of the other firms in the group 

In commercial investigations there must be secrecy ; otherwise 
the opportunities of individual advance are considerably 
diminished. There are, of course, certain general inquiries 
which might be put into the hands of any laboratory without 
disclosing secret processes, but this by no means applies to all 


“investigations. We fear, therefore, that the'small firm must 


inevitably be at a considerable disadvantage as compared with 
a large firm in matters of this kind. 


a ea 


The Sale of National Factories. 


A MATTER which is disturbing Labour eonsidaeably at th 
present time is the sale of national factories and nationa 
plant, which is proceeding apace. In this connection it is only 
natural that we should hear the Socialist doctrine that such 
factories should be kept by Government and worked fcr the 
common good. The Socialist is apt to point out that valuable 
plant which cost hundreds of pounds is being sold for perhaps 
five or ten pounds, but he forgets that such plant which was 
most probably constructed for special war work is no longer 
required, and therefore has only a scrap value. The case is 
somewhat more difficult when we come to consider the use of 
factories which might be adapted for manufacturing goods 
required for, say, the construction of houses on a large scale, 
or to fill other ordinary demands. Here it is said that certain 
articles might be turned out in quantities by repetition pro- 
cesses, and that consequently the price of the finished article 
would be very low ; thus the public would benefit, and there- 
fore such enterprises should be maintained. Here we come up 
against the question of national trading as against private 
trading, and the point arises whether a more satisfactory 
result would not be obtained by utilising private enterprise 
for the purpose. It is often forgotten that if factories are run 
by means of national funds any losses are made good from the 
National Exchequer, and that the effect of competition may 
be to place the private firm in such a position that it may 
work at a loss and cannot contribute to the revenue of the 
country. Consequently, notwithstanding the attractiveness 
of the proposition at first sight, it is sounder when the Govern- 
ment requires stores of any lend to arrange with private firms 
for their production, and to avoid the responsibility of running 
factories and carrying on trade. An instance of this kind is 
seen in the Greenwich National Kitchens which are now being 
run at a loss of £7 to £8 per week, so that the Food Control 
Committee has recommended that they should be closed. 
This is illuminating after the many statements that such 
kitchens showed a large profit although run at prices much 
below those of private enterprise: Generally it must be 
admitted that enterprises run on Government lines are not a 
success. There have been many instances of this fact during the 


war, and they come to light from time to time. Thus in “ The 


Times ” this week a case is described in which the War Trade 
Department refused to issue an export licence, although there 
appeared to be no serious objection to such a course. Applica- 
tion was made for the permit in August, and finally the 
Department changed its mind and gave a licence, but not 
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until November. By that time, however, the clients in Siam 
had become tired of waiting, and had placed the order with a 
Japanese firm. It is in this way that British export trade is 
encouraged. There is a lack of elasticity in Government 
departments which is fatal in cases where decisions should be 
reached in reasonable time, 


gees 
The Planning of Daylight Illumination. 

WHILE illuminating engineers are constantly occupying 
themselves with the artificial lighting of factories, it is perhaps 
not unnatural that they should be apt to overlook daylight 
illummation, a matter, indeed, with which the architect has 
usually most todo. The expert planning an artificial lighting 
installation is chicfly concerned with the lessons to be learned 
from daylight, and with the transition that occurs from 
natural to artificial lighting, often at a somewhat critical period 
in the day’s work. We notice that Prof. C. E. CLEWELL deals 
with this subject in a recent article in the “ Electrical World,” 
pointing out one or two principles which are not sufficiently 
well known. One of the most important of these is the proper 
height of window-lights. People in general do not sufficiently 
understand how relatively useless is the light received through 
windows at angles approaching the horizontal. The portions 
of windows near the working level are rendered inefiicient, 
partly by the common obstruction of neighbouring buildings, 
but still more so by the fact that the light comes at such an 
oblique angle that it is of little assistance in lighting horizontal 
surfaces, especially those most remote from the window. This 
defect is not cured even by good bi-lateral lighting. The 
obvious step is to make as full use as possible of the upper 
portions of walls for window space, and not to obscure such 
areas, when they are provided, by blinds which are not fully 
raised. There is much to be said for skylights when available, 
but, unless combined judiciously with lateral lighting, they 
may give rise to inconvenient shadows. Prof. CLEWELL 
points out the utility of the ratio between the working illumi- 
nation in a room and the unrestricted daylight outside, as a 
convenient test of access of daylight. We recall that this 
method was largely used in some researches by a committee 
of the Illuminating Engineering Society on schoolroom lighting 
some years ago. It was then found that a factor of only 
0-5 per cent. was quite usual, and indeed, indicative of fairly 
good natural lighting. In the new factories which are likely 
to spring up in the near future, access of daylight should receive 
first consideration, both in the interests of health, and as one 
of the sanest methods of economy in artificial light. 


Eee 


' The E.P.E.A. and Salaries. 


IT is interesting to note that although the E.P.E.A. applied 
to companies and municipalities for an increase in salaries 
of engineers of all grades so long ago as last October, the 
point has not yet been settled. The question was to have been 
put to arbitration under the Munitions Act, but a complication 
has arisen owing to the fact that this Act is now no longer in 
force. The matter is now to be referred to an arbitrator under 
the Conciliation Act of 1896, and presumably in due course 
the result will be known. The point, however, to which we 
wish to draw attention particularly is the length of time taken 
in settling a matter of this kind. Nearly four months have 
passed, and all we learn at the moment is that the dispute is 
to be taken to arbitration. Delays of this kind are highly 
undesirable, and we need scarcely say that if an ordinary trade 
union had been involved, a strike would have taken placo 
long ago so as to speed things up. In the present instance, 
however, the E.P.E.A. consists of engineers who have a sense 
of their responsibility ; consequently no strike has taken 
place, but this is no good reason for indefinite delay in settling 
the claim = ey Be jn tds 
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Royal Institution.—The Friday Evening Discourse on 
Feb. 21 at 5.30 o`clock will be delivered by Mr. A. T. Hare on 
“ Clock Escapements ” : on Feb. 28 by Prof. J. A. McClelland 
on * Nuclei and Ions.” On Saturday, Feb. 22, at 3 o'clock, 
the Hon. J. W. Fortescue will give the first ọf two lectures 
on `“ The Empie's Share in England's Wars.” 


Industrial Reconstruction Council.—The fourth lecture of 
the Series arranged bv the Industrial Reconstraction Council 
will be held in the Saddlers’ Hall, Cheapside, E.C.2, on Wednes- 
day, February 19th. The chair will be taken at 4.30 bv the 
Rt. Hon. Lord Leverhulme, and a lecture on ** The Responsi- 
bility of Trade Unions in Relation to Industry ” will be 
delivered by the Rt. Hon. J. R. Clvnes, M.P. Applications for 
tickets should be made to the Secretary, 1.R.C., 2 and 4, 
Tudor-street, E.C.4. 


Proportion of Hydro-Electric to Steam Power.— While it 
is recognised that hydro-electric power in general requires to be 
supplemented by steain power, the proportions in which the two 
methods should be used does not appear to have been generally 
stated, and probably depends to some extent on local circum- 
stances. Mr. F. G. Baum in the “ Electrical Review and 
Western Electrician ”? points out that hydro-electric power is 
only economical with a gocd load factor, and presents a form of 
chart to show the total cost per kw.-year for various pro- 
portions of steam and water power ; the chart also enables the 
proportion of load carried by the respective methods under 
various conditions of installation and load curve to be 
determined. 


Removal of Soot from Boilers.—In an article in the 
“ Electrical Review and Western Electrician,” Mr. J. Harring- 
ton describes a process which is claimed to enable soot that has 
accumulated in boilers to be removed without its being 
necessary to let down the fires. Common salt thrown on to the 
fire causes, under certain conditions, dissociation of the sodium 
and chlorine, and the latter combines with the carbon to forma 
substance which passes off as a gas or drops off the boiler 
surface. When the salt is thrown on the fire dense white 
fumes are formed, which have a scouring effect on all portions 
of the internal surface. Two years’ experience has shown 
that there is no deterioration produced in the brickwork or. 
boiler tubes. 


Water Balance Tests on Steam Plant.—In the “ Electrical 
World ” Mr. Ed. Marshall emphasises the importance of taking 
a water balance occasionally in order to check the performance 
of a steam plant. In this way many losses of steam are 
detected. Thus it may be found that operators allow steam 
to be blown off for hours at a time, that the steam ejector !8 
being used on a Le Blanc pump because the vacuum cannot 
be held up without it, that the distributor is choked with 
sticks or stones, or that the blades of turbines have become 
so worn that they take twice the correct amount of steam, &c. 
Such a test may quite conceivably show a difference of 334 
per cent. between the steam fed to the main units and the 
water fed to the boiler, in which case a prompt investigation 
of leaks should be made. 


An Electrical Machine for Peat Excavation.—The efficient 
digging out of peat practically necessitates some form 0 
excavating machinery, and it is interesting to observe that. 
according to “‘ De Ingenieur,” an electrically driven appliance of 
this kind has been in use in Holland for over 20 years. 
consists of a strong frame supporting several vertical bats 
terminating in steel knives, and also buckets, into which the 
peat, when cut out, is deposited. The machine is driven by an 
electric motor. It is possible to cut 1,100 cubic yards of a 
per day of 10 hours, which is equivalent to about 350 tons n 
dry peat. The machine can be propelled forward on rails lai 
on the surface of the peat, or, when the water-level is near to 
the surface, on the deck of a raft. 

Ultra-Violet Radiation from the Quartz Tube Mercur? 
Vapour Lamp.—In a publication of the Bureau of Standar 
(Scientific Paper, 330), some experimental data are given Hi 
the decrease and intensity of the ultra-violet and of the a 
radiation with usage of quaitz mercury vapour lamps. +° 
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measurements were made with a thermopile and a yellow 
(novial shade B) glass. It is shown that there is no marked 
difference in the per cent. of ultra-violet emitted by two forms 
of lamps when new. The total intensity, as well as the ultra- 
violet, decreases to one-half to one-third in 1,000 to 1,200 hours. 
Comparative data are presented on the ultra-violet component 
in the radiations from the sun, and from the quartz mercury 
vapour lamps, whence it appears that the proportion of 
visible and ultra-violet radiation is substantially greater in the 
latter case (20 per cent. as compared with 5 per cent.) 


Cables of Iron and Zinc.—The “ Electrical World ” quotes 
a report of a Swedish Government Commission on the use of 
iron and zinc in cables. It is stated that the centre wire was 
zinc and the outside wires alternately of zinc andiron, the pro- 
portion of zinc to iron being 4 to 3. These cables were made 


with 19 strands, 10 of zinc and 15 of iron ; but larger sizes with © 


37 strands in all have been made. The cables apparently 
possessed promising qualities for high-voltage transmission. 
The specific resistance at 0-5 ampere per square millimetre, 
2,000 C. and 50 cycles was found to be 0-074-0-078, which was 
reckoned to be about one-fourth the conductivity attainable 
with the present poor quality of copper. A copper conductor 
in these circumstances could be replaced by a zinc-iron cable 
having about four times the cross-section and 3:3 times the 
weight. 

Electricity in the Shipbuilding and Shipping Industries.— 
We have several times referred to the promising future of 
electric welding in the shipbuilding industry. This, however, 
is only one among many possible developments in marine 
industries, a summary of which is given in a recent issue of 
the ‘‘ Shipbuilding and Shipping Record.” It is anticipated 
that the carrying out of the projected national power supply 
scheme would have a great influence on the use of electric 
power in shipyards. Shop machinery will be largely driven by 


electric power, and it is believed that the tendency will be to . 


instal single motors for all except the smallest machines. 
Electric power will displace steam in many directions, but 
there are some operations, 
hydraulic power or by compressed air, where electric power is 
not likely to be applied direct. On the other hand, the 
electric motor will be utilised to an increasing extent for 
generation of hydraulic power by pumpifig water under 
pressure into accumulators, and especially for driving air 
compressors, which will be in great demand in view of the 
extension of the use of small compressed-air tools, such as 
drills and rivetters. Electricity has also special advantages 
for lifting apparatus, and it is being increasingly used for cranes 
and lifting magnets. Perhaps, however, one of its greatest 
possibilities is in connection with small tools, drills, rivetters, 
portable hammers and paint spraying sets, in view of the ease 
with which it can be transmitted to any job where required. 
In the broader sections of dock and harbour work electric 
lighting should play a great role. More efficient lighting will 
enable work, both on the quay and on the interior of vessels 
to be carried on almost as readily by night as by day. The 
provision of powerful electrically-driven pumps and electric 
capstans will shorten the period required for getting vessels 
in and out of dock. In many other wavs electricity will 
increase the earning power of vessels by lessening the time 
spent in harbour. 


Obituary. 


We regret. to record the death on the 9th inst. at Rickmansworth of 
Prof. GEorGE CakEY Foster, F.R.S. Prof. Carey Foster was boin at 
Sabden, Lancs, in October, 1835, and he was educated at private 
schoola and at University College, London, where he graduated as a 
B.A. in 1855. Later he studied chemistry on the Continent, and in 
1862 was appointed Professor of Natural Philosophy in Anderson’a 
College, Glasgow. In 1865 he came to University College, London, as 
Professor of Physics, an appointment which he held until 1898 when 
he became Principal of the College. He was well known as a teacher 
of physics, and the physical laboratory of Univeristy College was opened 
at his instigation in 1867, when there was no other school in which 

ractical instruction in physics was Offered to students. Ten years 
lator he became one of the founders of the Physical Society of London, 
of which body he was President from 1877-1879. From 1898 to 1904 
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he was general treasurer of the British Association for the Advancement 
of Science. He was the author of two or three text- books on electricity 
and magnetism, including a work based on Joubert s “Traité Elementaire 
d` Electricité, and he devised important methods in electrical m: asure- 
ments. Prof. Carey Foster married in 1868 Mary Anne, eldest daughter 
of the late Mr. Andrew Muir, of Rosebank, Greenock, by whom he had 
four sons and four daughters. 

We regret to announce the death of Mr.WILLIAM CORDREY, of Lee, 
Kent, which occurred on Jan. 28, at the age of 58 vears. Mr. Cordrey 
was a governing director of Messrs. W. H. Willcox & Company, Ltd., 
and a partner of Mr. W. F. Willcox in the original business. 

We also regret to record the death, after along illness, of Mr. EDWARD 
CECIL IncLEBy, A.M.I.C.E., a director of Ingleby & Co., Ltd., electrical 
engineers, of Leeds, and also of the Electric Motor & Stove Hiring Co. 


On tho th inst. the death occurred of Mr. JoHN WISEMAN, secretary 
of the Edinburgh & District Tramways Company. He had been over 
30 years in the service of the company. 


Personal. 


Sir William Slingo, engineer-in-chief of the Post Office, has been 
created a Chevalier of the Order of Leopold by the King of the Belgians. 

Sofior Jean Navarro Reverter y Gomis has been appointed Director- 
Général of Spanish Posts and Telegraphs in succession to Señor Arrilliga. 

Mr. W. Noble, Assistant Engineer-in-Chief, G.P.O., has also received 
from the King of the Belgians the decoration of Chevalier de l'Ordre de la 
Couronne. 

Mr. C. F. Spencer, formerly chairman of the Halifax Electricity and 
Tramways Committee, has resigned his position as director-general of 
the National Kitchens Division of the Ministry of Food. 


Arrangements for the Week. 


PRIDAY, Feb. 14th (to-day). 
PHYSICAL SOCIETY. 

N5 p.m. At the Imperial College of Science, S. Kensington, London, 
S.W. Papers to be read on “ Temperature Coefficient of Tensile 
Strength of Water,” by Principal S. Skinner, M.A., and Mr. 
F. W. Burfitt, B.Sc.; “ Vector Diagrams of Some Oscillatory 
Circuits Used with Thermionic Tubes,” by Prof. W. H. Eccles, 
D.Sc. ; and “ A Small Direct-current Motor Using Thermionic 
Tubes Instead of Sliding Contacts,” by Prof. W. H. Eccles, 
D.Sc., and Mr. F. W. Jordan, B.Sc. i 


MONDAY, Feb. 17th. 
ROYAL Domm OF ARTS, 
4,30 p.m. At John-street, Adelphi, London, W.C. Cantor Lecture 
on “ The Scientific Problems of Electric Wave Telegraphy,”’ by 
Dr. J. A. Fleming, F.R.S. (Lecture IT.) 


TUESDAY, Feb. 18th. 
INSTITUTE OF MARINE ENGINEERS. 

6.30 p.m. At Tower Hill, Minories, London, E.l. Lecture on 
“ The Education and Training of Engineers,” by Mr. A. P. M. 
Fleming, O.B.E. 

ENGINEER'S CLUB. 

7 p.m. At 1, Albert-square, Manchester. Debate on 

Artificial Drying of Corn Crops,” opened by Mr. A. Moore. 


JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 
7.15 p.m. At the Mining Institute, Newcastle-on-Tyne. Paper on 


‘‘High-Tension Transmission Lines, Overhead and Under- 
ground,” by Mr. G. S. Lisle. 


WEDNESDAY, Feb. 19th. 
ROYAL SOCIETY OF ARTs. 

4.30 p.m. At John-street, Adelphi, London, W.C. Paper on “ The 
Use of Electricity in Agficulture in Germany,” by Dr. J. F. 
Crowley. en 

LIVERPOOL ENGINEERING SOCIETY. 

8 p.m. At the Royal Institution, Colquitt-street, Liverpool, 

on “ Boiler Mountings,” by Mr. J. Purves. 


THURSDAY, Feb. 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 


5.30 p.m. At the Institution of Civil Engineers, Great George- 
street, London, SW. Lecture on “ Dielectrics in Electric 
Fields,” by Mr. G. L. Addenbrooke. 


FRIDAY, Feb. 21st. 


“ The 


Paper 


Roya INSTITUTION. 
Albemarle-street, London, W. Discourse on 
” by Mr. A. T. Hare. 


INSTITUTION OF MECHANICAL ENGINEERS, 


6 p.m. At the Institution of Civil Engincers, Gt. George-street, 
London, S.W. Annual Gencral Meeting. Continuation of 
Discussion on “ Electric and Oxy-Acetylene Welding.” 


5.30 p.m. At 21, 
“Clock Escapements, 


192 


THE ELECTRICIAN. 


FEBRUARY 14, 1919, 


Electricity in Ithe Docks and Warehouses of the 
. | Port of London Authority. 


(Concluded from p. 170.) 


——— ee ae ee e 


CRANES AND SPECIAL EQUIPMENTS. 


Some 250 motors of the British Westinghouse Co.’s make are in 
use for driving purposes on the electric cranes seen at the Docks of 
the Port of London Authority, of which there are over 170. The 
largest individual group of cranes is that of 43 at the Royal Albert 
Docks. In each crane the hoisting motor is of 45 H.P., the slewing 
motor of 7 H.P. and the luffing motor of 3 H.P. The two latter are 
directly geared and individually operated by reversing drum type 
controllers. All the motors are compound wound, enclosed, venti- 
lated direct current machines, designed and rated for 480-500 volts 
and to run at a speed of 600 revs. per min. Protected type grid 
resistances are installed in each case. 

The cranes, erected by Messrs. Babcock & Wilcox, Ltd., are of 
their patent lever balanced luffing type and designed for 3 ton lifts 
at a 60 ft. radius, but with a reduced load the radius may be increased 
tothe maximum of 65 ft. The lifting speed with 3 tons on the 
hook is 150 ft. per min., but with a load of 30 cwt. the speed 
may be increased to 300 ft. per min. The slewing speed is at the 
rate of one complete revolution in one minute, and whilst luffing 


The compressors are of the horizontal double-acting type, 14 in. 
diameter, 28 in. stroke, running at a speed of 55 revs. per min. 
Each unit is capable of maintaining the whole of the chambers at 
19°F., with an outside temperature of 70/deg. ' . 

The refrigerating machinery consists of :—, 


Two ammonia compressors, each driven by a 150 B.H.P. motor 
running at 200 revs. per min. through ‘' Roko ” belting 24 in. wide. 
- Two brine pumps, each with an output of 300 gallons cf brine per 
minute, driven by 5 B.H.p. motors. 

Two water-circulating centrifugal 4in. pumps, eech giving a dis- 
charge of 300 gallons per minute and coupled direct to 5 B.N.P. motors. 

Two “' Sirocco”’ 55 in. fans for air circulation, running at 175 revs. per 
min., and each capable of delivering 50,000 cubic ft. of air per minute, 
belt driven from two 20 B,H.P. motors. 


The whole of the motors are compound wound, each with a speed 
variation of 25 per cent., and were supplied by Messrs. J. P. Hall & 
Company, Ltd., of Oldham. The switchgear, supplied by the 
Igranic Electric Company, is arranged on one central switchboard 
of enamelled slate, and is provided with the necessary starting, speed 
regulating and protective apparatus. 


Fic. 9.—GENERAL VIEW oF ROYAL ALBERT Docks, SHOWING BaBcocK-WILCOX CRANES, 


the load travels in a horizontal line at a speed of 4 ft. per second. 
The cranes‘are equipped with hand gear for travelling along the quay. 

A large group of jib cranes, electrically operated, are in evidence 
at the New Jetty, Western London Dock, built by Jas. Carrick & 
Sons, Ltd. There are nine 2 ton cranes, each having three motors, 
one of 48 H.P. for hoisting, one of 6 H.P. for slewing, and one of 
35 H.P. for luffing, or derricking. These cranes have a 40 ft. radius 
with a total lift of 90 ft. They lift their full load at 250 ft. per min., 
and are fitted with hand travelling gear to enable them to be moved 
along the quay. 

A fixed crane by the same maker is designed to lift 20 tons at 
45 ft. radius at a full load speed of 20 ft. per min. ; with a reduced 
load the lifting speed may be increased to 40 ft. per min. 


_The swing road and swing foot bridges over the recently widened 


passages to the Tobacco Dock, L8ndon Docks, were equipped by 
the Horsley Engineering Co., Ltd., and are fitted with British 
Westinghouse Co.’s motors, two of 20 H.P. each and two of 12 H.P. 


` . CHARTERHOUSE STREET COLD STORES. 


At Charterhouse-street, adjacent to the Central Meat Market, the 
Port Authority have established a cold store with accommodation 
for 78,000 carcases of mutton. The building is arranged on three 
floors with cold storage chambers on the ground, first and second 
floors, the top floor being utilised as a sorting chamber for receiving 
and dispatching the produce ; also for office accommodation. 

The refrigerating machinery is housed at the rear of the building 
on the ground floor. The cart area and loading platforms, 
occupying a space at the front of the building in Charterhouse- 
street. Lifts and conveyors are provided to transport the goods 
from and to the sorting floor from the loading platforms. The whole 
of the refrigerating machinery is in duplicate, and is on the cold air 


circulating system, the Linde British Refrigeration Company, Ltd., 
being the main contractors for the work. 


Conveying Machinery.—From the loading platform to the sorting 
floor the following plant is provided :— 


Two mutton conveyors of the finger tray type running at a speed of 
100 ft. per minute, each driven by a 5 8B.H.p. motor and having & 
capacity of 650 carcases per hour. 


Two goods lifts 5 ft. 3 in. by 8 ft. 9 ir. by 7 ft. internal dimensions, 

each with a carrying capacity of 3,000 lb. and a travel of 37 ft. 9 in. 
, at 100 ft. per minute, driven through worm gearing from a 10 B.4.P. 

motor. l 

From cold sorting floor to cold chamber :— 

Four goods lifts with 6 ft. by 8 ft. by 7 ft. cages, of 3,000 lb. carrying 
capacity and a travelling spted of 100 ft. per minute. total travel being 
40 ft. 3in.; 10 B.H.P. motors are provided for each lift, driving the 
winding drum through worm gearing. 


The lifts and conveyors were supplied by Messrs. Waygood Otis. 
The control of the conveyors is by push button and the lifts by means 
of miniature controllers operating main controllers through remote 
control. Electrical interlocks are provided at each lift gate and at 
each floor ; also for over-winding and rope breakage. _ 


Passenger Traffic.—From ground to top floor there is provided one 
lift driven by an 8 B.H.P. motor, with a carrying capacity of 10 cwt. 
at 170 ft. per minute. 

All motors are shunt wound, installed in special chambers at the 
head of each lift or conveyor, as the case may be; the main con- 
trollers are also housed in same chamber. 

The motors were supplied by the Waygood Otis Company and the 
controllers by the same company. | 

“ Leskole ” distance thermometers are fitted in each cold chamber, 
with the registering dial in the machinery room. 

Electricity is supplied from the mains of the County of London 
Electric Supply Company at 530 volts continuous current for power 
purposes and 105 volts alternating for lighting. 
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NEw CoLD STORE, ALBERT Dock. 
The Port Authority is on the eve of completing a cold storage 


“scheme at the Royal Albert Dock, consisting of a cold{store having 


accommodation for 250,000 carcases of mutton, together with a cold 
sorting floog and transit shed, the latter capable of being tem- 
porarily converted into refrigerating chambers. The erection of 
the buildings was entrusted to Messrs. Chessum & Sons, of London, 
and the refrigerating machinery to Messrs. L. Sterne & Company, 
Ltd., of Glasgow. .: ; 
i The temperature of the cold storage chambers and the cold 
sorting floor is maintained at 15°F. by the circulation of cold dry 
air. The refrigerating machinery is contained in a building remote 
from the cold storage chambers and the sorting floor, and consists 
at present of the plant stated below, space being provided for 
extensions. «ss =e 

l Refrigerating Machinery. 
71 Three twin cylinder horizontal double-acting compressors, with a 
;a piston speed of 300 ft. per minute, each driven through silent helical 
| gearing by a 220 B.H.p. motor running at 480 revs. per min. 


One single-cylinder compressor driven by a 120 B.H.P. geared motor. .- 


Heavy flywheels are fitted to all compressors for balancing purpose-. 


ee 2 
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Three centrifugal condensing water pumps delivering 300 gallons 
cf water per minute, each direct coupled to an 11 B.N.P. motor running 
at 1,200-1,200 revs. per min. 

One certrifugal pump delivering 170 gallons of water per minute 
direct driven by a 6} B.H.P. motor running at 1,550-1,750 revs. per min. 

One 36 in. ventilating fan with an output of 12,000 cubic ft. of air 
per minute, driven by a } H.P. motor. 


All the foregoing plant is installed in the machinery room. Messrs. 
W. H. Allen, Son & Company were responsible for the compressor 
motors and Messrs. Tangyes, Ltd., for the pumps, with the British 
Westinghouse Electric Mfg. Company, Ltd., acting as sub-con- 
tractors for the motors. 

The control of the motors is effected on switch panels of the pillar 
type, supplied by Messrs. Brook Hurst, Ltd., of Chester. 

In the cold store the electrical equipment consists of eight air 
circulating fans, each 54 in. in diameter, each delivering 30,000 cubic 
ft. of free air per minute, direct coupled to 3? B.H.P. motors running 
at a speed of 450 revs. per min. The fans and motors were made by 
Messrs. Matthew & Yates, of Swinton, and are arranged for direct 
vertical drive. 
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The top floor of the cold store is utilised as a sorting floor where 
the produce is received, sorted to marks and dispatched to the 
refrigerating chambers below by means of internal lifts, For 
deliveries from the cold store via the sorting floor and to rail or road 
the internal lifts are again employed. Produce arriving or being 
dispatched by road or rail is conveyed from or to the sorting floor, as 
the case may be, by means of external lifts. The lifts are each 
capable of handling 30 cwt. loads, and the length of travel is 55 ft. 
in the case of the external lifts and 53 ft. 6 in. for the internal lifts. 
The size of the cage is identical in all cases, being 8 ft. 6 in. wide by 
7 ft. and 7 ft. high, internal dimensions. Safety gear is fitted to each 
cage as a protection against rope breakage or stretching, and limit 
switches to prevent overwinding and gate and door interlocks are 
provided. Each lift is operated by a car switch, with a self-centreing 
detachable handle, which moves automatically to the “ off ° position 
when released. 


The lift controllers are of special design, whereby a creeping speed 


is imparted to the cage on approaching the desired floor. The par- 
ticulars.of the lifts are as follows :— 


Fight internal lifts running at an average speed of 200 ft. per 
minute, including stopping and starting, and each driven by a 
30 B.H.P. motor running at a speed of 520 revs.. per min. ; also ]2 
external lifts, similar in all particulars to the preceding. All the lift 
motors are of the Phænix Dynamo Mfg. Company's make, and were 
supplied through Messrs. Henry Simon, Ltd., of Manchester, who 
were responsible for the lift contract. 


Cold Sorting Floor.—This area on completion will have a quay 
frontage of 1,093 ft., and extends rearwards for 110 ft. 6 in., through- 
out its entire length to the main rail and road ways. The tempera- 
ture of the floor is reduced to 15°F. by 14 fans, each 60 in. diameter 
and each delivering 45,000 cubic ft. of free air per minute, and driven 
direct by 5} B.H.P. motors running at 350 revs. per min. ` 

Cargo is received from the ship by means of quay conveyors 
carrying the goods to a flat landing on the roof, then through a 
hatchway to a fixed conveyor band 36 in. wide, which runs the whole 
length of the sorting floor. From the fixed conveyor portable con- 
veyor bands, 18 in. wide, distribute the goods to any desired section 
of the floor where sorting proceeds, and the carcasses may be then 
sent to the cold store proper by a slat conveyor over semi-insulated 
bridges or deliveries, given at once to the road, rail or quay by 
lowerers. . 

The handling machinery from ship to cold sorting floor is as 
follows :— 


Six quay conveyors, consistir g of a travelling trestle or the quay, 
supporting a conveyor 36 in. wide from the ship's deck, and a cov- 
tinuation conveyor to the hatchway on flat over the cold sorting floor : 
alsc a conveyor band 18in. wide from the port hold of ship, with 
continuation band to the cold sorting floor hatchway. Roller sections 
are provided between the conveyor units to maintain continuity of 
discharge. The conveyors are all portatle, and are assembled for 
work as required by quay cranes. Each section is inde pendently 
driven, the horse- power of motors varying from 11 to 3 B.H.P.° The 
conveyors frem the ships’ deck are designed for carrying either quarters 
of beef or carcasses of mutton at a speed of 120 ft. per minute, but under 
special circumstances the speed may be lowered to 100 ft. per minute. 
The band from the port hold, however, is for mutton only. Messrs. 
Rownson, Drew & Clydesdale, Ltd., were responsible for four quay 
conveyors, the electrical equipment being supplied by the Electric 
Construction Company, Ltd. The remaining two quay conveyors 
are to be supplied by Messrs. Henry Simon, Ltd., with electric motors 
by the Phenix Dynamo Mfg. Company and switch gear by Messrs. 
Brook, Hirst, Ltd. : 

One fixed longitudinal conveyor 36 in. wide, with a total approxi- 

` mate length of 1,100 ft. running at a speed of 120ft. per minute, or 100ft. 
per minute as desired, divided into seven sections, cach driven by a 
6 B.H.P. motor, 480-600 revs, per min., with worm reduction gear. 

Twenty portable band conveyors, each 30 ft. long and 18 in. wide, f 
capable of being coupled together by chain gearing. Ten worm- 
reductior geared electric motors, each of 5 B.H.P., with a speed of 
480-600 revs. per min., are providec for this machinery, the usual 
practice being to couple two 30 ft. lengths together. The mctcrs ard 
worm-redu.tion gear are mourted on one independent portable sole 
plate, and drive the conveyor drum by mear s of chains. 

Two reversible slat conveyors between the cold sortirg flocr and the 
cold store, 39in. wide, fitted on special semi-insi lated bridges con- 
necting the twc buildings. Each conveycr is driven by an 8 B.H.P. 
motor at 600 revs. per min., and trar sports beef dr muttor at the rate 
of 100 ft. per minute. This machi ery was installed by the New 
Conveycr Compary, with motcrs ard switchgear supplied by the 
Electric Corstrı ction Company, Ltd. 

Four mutton lowerers of the swing tray type, with automatic dis- 
charge and loadir g fii gers, running as a speed of 75 ft. per minute. 
The driving is by means of 3 B.H.P. motors placed above the head 
gearing with a speed of 600 revs. per min. 

‘'wo beef lowerers similar in constructicr to the mutton Icwerers, 
except that the speed of travel is 50 ft. per minute and the motors 
are each 4} B.H.P., with a speed of 600 revs. per min, 
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The lowerers were made and fitted by Messrs. Rownson, Drew & 
Clydesdale, Ltd., the motors by the Electric & Ordnance Accessories 
Company, Ltd., and the switchgear by the Iygranic Electric Com- 
pany, Ltd. Starting and stopping may be by means of push buttons, 
in additional to the usual control panel; and a magnetic brake is 
provided on the motor shaft extensions to prevent back running. 
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The whole of the electric motors are wound for direct current 
supplied from the Port Authority’s dock system. d 

The whole of the work here described was carried out under the 
direction of Mr. C. R. S. Kirkpatrick, M. Inst.C. E., the chief engineer . 
of the Port Authority, and the electrical portion was supervised by 
Mr. Stanley Bright, M.I. E.E., the Authority’s electrical engineer. 


Selection and Application of Electric Are 
Welding. Apparatus.’ 


By A. M. CANDY. 
(Cor cluded from page 174.) 


SELECTION OF ELECTRODES. 


The use of metallic electrodes for are welding has proved more 
satisfactory than the use of carbon or graphite electrodes which 
necessitates feeding the new metal into the arc by means of e rod or 
wire which is melted. The chief reason for this is that when the 
metallic electrode process is used the end of the electrode is melted, 
the molten metal being carried through the are and deposited at the 
other end of the are on the material being welded, at which point the 
material is in a molten state produced by the heat of the arc, thereby 
producing a perfect union or fusion with the new deposited metal. 
In the hands of an experineced and careful welder good results can 
be obtained with the carbon electrode process. However, if the 
operator is inexperienced or careless, he is liable to fail to produce 
good fusion continuously duc to feeding in the new metal too rapidly. 
As a result the new metal will flow over portions of the work which 
have not been brought to the molten or fusing state. Probably the 
chief field of usefulness for the carbon electrode is that of cutting or 
for rapid repair welding where strength of weld is not as important as 
the speed of-doing the work 


60 70 
Minutes. 

Fic. 9.— RATE or CUTTING CAST-IRON SQUARE BLOCES. 
With a 1 in. diameter carbon electrode at 625-650 average amperes, 45-65 arc volts. 


F For metallic electrode welding of mild steel plates an electrode 
containing about 0:17 per cent. carbon and 0-5 per cent. manganese, 
has been found most satisfactory. The percentage of phosphorous, 
sulphur and silicon should be as small as possible, not exceeding 
0-03 to 0-035 per cent. for the first two, and not over 0-01 to 0-015 
per cent. for the last. This fame material is also satisfactory for 
welding steel castings, and cast iron castings, including the malleable 
‘variety. When subsequent machining is to be done on cast iron 
castings better results can be obtained by using a copper-aluminium 
alloy electrode and a suitable flux. Excellent results can sometimes 
be obtained by depositing a comparatively thin layer of the alloy 
over all the prepared surfaces, after which the main body of the weld 
is made with the steel electrode mentioned above. 

The diameter of the metallic electrode required is determined by 
the current, which is dependent upon the thickness of the plate to be 
welded when the thickness is 3 in. or less. Average values for 
welding of mild steel plates are indicated in Fig. 6. These values of 
current for plate thickness are only approximate, however, as the 
temperature of the plate will materially influence the volume of 
current which can be used. se 


| DESIRABLE LENGTH OF ARC. 
The maintenance of the proper arc length for the metallic‘electrode 
process is very important. The arc should be just as short as it is 
possible for a good welder to maintain it. Under normally good 


* Abstract of an article in the “* Electric Journal.” 


conditions, the are length should be such that the voltage drop never 
exceeds 25 volts and for best results the potential should be between 
18 to 22 volts. For a 175-ampere arc, the actual gap will be about 
} in. If the arc is maintained long as indicated by Fig. 7 (a) the 
natural sir drafts will cause it to move around an extended surfare 
of the work, preventing good fusion, and causing a thin deposit of 
new metal. This also permits atmospheric oxygen to come in con- 
tact with the molten deposit, resulting in burning and porosity of 
the surface. If, however, the erc is maintained short as indicated by 
7 (b) much be:cer fusion is obtained, the deposited metal will “ bite 
into ’’ the work, and the new metal will be confined to a smaller ares. 
Furthermore, the surface of the deposited metal will, be better pro- 
tected by the envelope of inert gases which surrounds the arc 
stream, thereby reducing the burning and porosity of the new 


' metal’s surface. 


Electrically operated switching devices have been developed, 
which prevent the welder from drawing a long are by automatically 
‘killing’ the arc when it has reached a certain length. These 
device: perform their function, satisfactorily, but are subject to 
several criticisms. They entail a needless expense both of first cost 
anıl maintenance, because a man who will ultimately make a good 
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Fio. 10.— RELATION oF APPROXIMATE ARC CURRENTS AND ELECTRODE 
DIAMETERS. 


For welding steel plate of various thicknesses. To find the diameter of the maa 
electrode required, select, for example, a din. plate and follow horizontally to the t 10 


ness of plate curve. The vertical line through this intersection represents about A 
amperes as the-most suitable current to be used with this size of plate. Then follow tht 


vertical line to its intersection with the diameter of electrode curve, which locates a A 
zontal line representing approximately şs in. diameter electrode. In a similar manner 
4 in. plate reyuires about 125 amperes and a f; in. electrode. @ ou 


welder can be made to see the desirability of maintaining’s short ar. 
and will, therefore, do so automatically within reasonable limits. 
Also not even the most skilled welder can maintain a continuous 4! 
never exceeding 25 volts. In fact, momentary variations of aTe 
length due to involuntary reflexes of the operator's arm muscles. 
may occur quite frequently, but will not be of sufficient duration a 
result in appreciable damage to the weld. If, therefore, a swithch 15 
provided to kill the arc automatically when the voltage drop reaches 
25 to 30 volts, the operator will be troubled by having to restrike his 
arc quite frequently, which will decrease is production. 


Heat TREATMENT OF WELDS. 


The question of subsequent heat treatment of welded mate 
a very broad one, and represents a field offering opportunities for 
vast amount of research and investigation by metallurgists. 
general, however, ordinary commercial welding of mild steel ane 
and steel castings, if properly executed, will not require subseque? 
heat treatment. When cast iron castings are to be welded he 
often desirable to pre-heat the parts before welding and thoroug’ : 
anneal the work after welding, to relieve internal strains and mm 
mise hard spots in the weld. 
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Gas V. ELECTRIC ARC. 


The oxy-acetylene flame is not as intrinsically hot and the heat is 
not nearly so concentrated as that of the electrice arc. For this 
reason the chief welding field for gas at present is that of thin sheet 

è metal of less than % in. in thickness. The time required to perform 
a weld is in the ratio of 2 or 3 to 1. This condition, together with 
spreading of flame, results in much trouble due to expansion and 
contraction of mild steel plates. The actual ditference in cost of 
gas and are welding has been found.by some investigators to be as 
high as 3: 1 in favour of the arc, taking all charges into account. 


Pia. 11.—Rats or CUTTING CAST-IRON OF CIRCULAR CROSS-SECTION. 


With a 1 in. diameter carbon electrode at 625-650 average amperes and 45-65 arc volts. 
\ 


* The gas process is also subject to the criticism of the carbon elec- 
trode process, namely, that it is possible for a careless or inex- 
perienced welder to melt the filling material too rapidly, thereby 
causing it to flow over unfused surfaces of the work, which produces a 
weak weld. 

In the field of cutting the gas flame is pre-eminently the better 
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for cutting mild steel plates, angles and shapes. For this work the 
acetylene is reduced to a minimum sufficient to suppert the flame, 
whereas the oxygen is supplied in great quantities. The action pro- 
duced is that of oxidation or burning, which takes place very 
rapidly, with the removal of è minimum amount of material. Cast 
iron, however, contains such a large percentage of carbon, both 
combined with iron and in the free state, that the burning process 
cannot be used. The metal must be actually melted and therefore 
the electric arc is faster than the gas, owing to the difference of the: 
intrinsic heat values. | 


FIELD FOR ELECTRIC ARC WELDING. 


The field for the use of electric arc welding is very extensive. 
Machine shops can use gre welding for reducing cost of tools for 
machining operations, by welding small sections of high-speed 
steel (obtained from scrap) to shanks of carbon tool steel. 
Errors in machining can be 
metel and re-machining. Castings which reveal defects when being 
machined can be easily repaired ; foundries can use the carbon elec- 
trode process for cutting risers and sink heads -off in castings ; steel 
mills can reclaim rolls, driving pinions and driving spindles; rail 
road locomotives repair shops use electric arc welding extensively 
for various applications. 
welding for the entire fire box construction and in come instances 
the entire boiler has been electric arc welded. In the railroad field 
the savings resulting from arc welding v. other methods is astound- 
ing; in fact, one railroad kas found that welds can te made by the 
arc process for about one-third of the total cost incurred when the 
gas process is used. | 

The ship building industry has recently been taking a great 


Some locomotive manufacturers use ara 


rectified by depositing new | 


l 


interest in electric processes, both for construction of minor portions 


of steel vessels, and also with a view to building ships electrically 
welded almost throughout, thereby replacing to a great extent the 
present rivetted construction. This latter accomplishment may be 
somewhat in the future, but there are so many fittings and parts 
which can be successfully welded at a reduced cost and a saving of 
. time thet every shipyard building steel ships is vitally in need of 
electric arc welding apparatus. 


An Electrolytic Method of Determining the Electric 


nim 


A direct determination of the electric field between two high- 
tension electrodes is not easy. 
the field and put in series with an electrometer, it is impossible to 
shield the connecting wire, leading to the probe, in any proper 
manner, and the probe, moreover, has an extraordinarily small 
capacity as compared with the electrometer. But there is a certain 
analogy between such a ficld and the paths of current that pass 
through an electrolyte, if alternate current is used and polarisation 
thus avoided. Independently of the author, Fortescue and Farns- 
worth have tried such a method, but have used direct current. 
The author has already used this method in connection with the 
investigation of the spark passing between spheres. The Wheat- 
étone bridge is used with a telephone receiver; all the connections 
to the electrodes in the electrolyte and the probe must be insulated. 
The finite size of the vessel, containing the electrolyte, introduces 
small errors, which increase with the distance between the elec- 
trodes. 

The following experiment relates to the field between two discs. 
If the equipotential surfaces are found, we then know the positions 
of the critical field densities. In order to determine the equi- 
potential surfaces, the probe is not displaced on the line, half way 
between the electrodes, but on the outer point of a pantograph, as 
Fortescue and Farnsworth have suggested. A pencil is not used, 
but a small solenoidal magnet in combination with an external con- 
tact key, enables the paper to be pricked as soon as balance is 
obtained. Fig. 1 shows the general arrangements. An induction 
coil with make-and-break furnished current up to 0-5 ampere. With 
such an instrument the amplitude on the two sides are not exactly 
the rame; therefore a change-over switch is introduccd to avoid 
oxidation after lengthened tests. Air under pressure was intro- 
duced into the glectrolyte from time to time in order to keep it 
uniform in composition and temperature. The bridge consisted of 


* Abstract of an article in the  Blectrotechnische Zeitscuritt,’” 
No. 6, 1918. : e 


Field Round 
- By Dr. W. ESTORFF. 


If a testing probe is introduced into | 


an Insulator.” 


‘the resistances R, and R., which have a negligible capacity. Switch 
I, if closed at ¢, allows the voltage to be measured, and if closed at 
Es, the resistance to be measured. Switch II. connects either to the 


vessel containing the electrolyte or to the calibrating condenser. ` 


For the purpose of determining the equipotential surfaces, the 
potential of the positive clectrode was always fixed at + 50, and that 
Of the negative at —50. There is thus‘a difference of 100, and this 
facilitates the matter of percentages. If at any point the telephone 
shows, after adjustment of R, and R, that a balance has been 
obtained then the potential at that point is 


50 100R. 
2 RR, 

The following table was therefore drawn up, which shows the 
resistances compared to the various equipotential surfaces. 


From this table it will be seen that the equipotential surfaces 
corresponding to 47-5, 42-5, 37-5 and 32-5 were not determined. 


Table I.— Showing Kquipotential Surfaces. 


b R, R. 

+45 DO- aakri 950 — 45 
+40 100 aaan 900 » —40 
+35 150 850 — 35 
+30 200 800 —: 
+27-5 225 TlO o Ia —27:5 
+25 Seiediowtaeleas ZOO. asevoii ias 750 —25 
PILI ierre 275 aae TAOD A — 22-5 
+20 300 ele TOO azes — 20 
+17°5 DZD dermen POs: aiaosa —17-5 
+15 BME aids ges ave GOO) aaie —15 
FID - garaun FID- ccdecasboatas 625 —125 > 
lO mosni ADO: eenas 600 —10 
POTD orses 425 DID  vasuea —7:5 
PD aaen 450 sesso 550 —5 
TOLD A SIO- minerer DL: RuN —2 5. 

0 500 500 0 
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Round the electrode the surfaces are very close together and diffi- 
cult to determine, otherwise they are easy to map out. The capa- 
city is calculated from the resistance by reference to the calibrating 
condenser. This consists of a glass tube, 3-85 cm. in diameter, with 
two adjustable metal plates as electrodes. These plates were 
gilded to avoid oxidation effects; the tube was filled with the same 
fluid as was used in the electrolyte. The author explains in some 
detail the method by which this calibration was affected, and gives 
the following instance. The resistance of a column of the electrolyte 


Inductor 


o o Change -over 
. Switch. 


Kesistances 


— Switch I 
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Fia. 1.—CONNECTIONS FOR DETERMINING THE EQUIPOTR}TIAL 
SURFACE; 


10 cm. long and 11-62 sq. cm. in section was found to be 60-84 ol.ms. 
The specific resistance, corresponding to a content of 0-825 per cent. 
NaCl at 18°C., was 70:7 ohms per cubic centimetre. The capacity of 


such a condenser in alr is 


11: 
Py —0-0925 cm. 
m . 


The calibrating factor is therefore 
` 60-84 x 0:0925 = 5-63. 

The measurements can-be made very easily, as soon as the ob- 
server becomes accustomed to the apparatus. (A photograph of the 
pantograph is given and a description of its construction and pecu- 
liarities.) The first figure given by the author relates to the field 
between two circular plates. Here, as is to be expected, the equi- 
potential surfaces press closely on one another round the edges of the 
plates; this corresponds to our experience that glow and discharge 
first takes place at these edges. The strength of the field can be 
determmed at any point by measuring the distance between two 
neighbouring equipotential surfaces ; the whole thing corresponds, 


in fact, to a contour map. The direction of the field is given by the . 


lines of force, which are orthogonal trajectories to the equipotential 
surfaces. But it may be noted that the diagram showing the~ 
equipotential surfaces is much better than one showing the lines of 
force. The latter shows the direction of the field, but not its 
amount. 4 i 

The rest of the Paper contains a large number of blocks, which 
show the fields round various types of suspension insulators. It is 
impossible to print them all, and so a selection is made of a typical 
case; for the others the reader should consult the original article. 
The first case refers to a series of five similar insulators, and the 
next to a series of five, in which the two extreme members have 
enlarged petticoats with a view to a more even distribution of the 
equipotential surfaces. The third case, to which we propose to 
refer in detail, deals with a further development. It has been 


Proposed to give higher capacities to the extreme members in order 
to distribute the field more equally. This can be done either by 
taking different kinds of insulator or by varying the thickness of the 
porcelain. An increase of the capacity is equivalent to a decrease 
of the dielectric resistance. On the electrolytic analogy, this is 
equivalent to putting ohmic resistances in parallel with the over- 
loaded members of the chain. Plates II. and IV. were therefore 
provided with rubber-insulated connections; then between plates 
I. and Jl., IV. and V., parallel, resistances, each of 44 ohms, were 
inserted by means of which plates II. and IV. were artificially 
brought to the values 4-25 and —25. Fig. 2 shows the results 
There is no general alteration of the field round the end plates, but 
there is an “internal” improvement. With equal members, the 
potentials of II. and IV. were +10 and —10; with increased end 
members, the plates were bordered by equipotential surfaces 15, 
20 and —15, —20 respectively ; now their potentials are +24:38 
and —24-38 respectively. The distribution of potential between 


the different members is therefore nearly uniform, and the amount 


of the resistances was calculated on this basis. However, in spite of 
the fact that the potential of the plates are uniformly distributed, 
the field as a whole is far from being uniform. It will be seen that 
for the first glow and the discharge over the whole series of insu- 
lators, an even distribution in this sense is not the important factor, 
but rather the ficld-density round the end plates, which has only 
been very slightly altered by these changes. The case is very 
similar to that of the spark passing between spheres. If the spheres 
are fixed distance apart, an increase~in their size increases the 
voltage at which the spark passes. If the spheres are of infinite 
size the glow first takes place and the spafk passes when the pres- 
sure corresponds to 21 kv. per centimetre. If it becomes necessary 
to keep a stock of different shapes and sizes of insulator, this will 
scarcely outbalance the gains indicated in Fig. 2. 

Owing to the large number of blocks in the original Paper, it is 
impossible to proceed further with any intelligible abstract, but a 
general outline of ite contents may be given. The second part deals 
with the suspension insulator, taking into account the different 
dielectric constants of the material, which can be represented in the 
electrolytic analogy by differing conductivities. The author gives 
the fields of suspension insulators, containing from one to seven 


. Fio. 2.— FIELD oF SUSPENSION INSULATOR, OF WHICH THE END 
MEMBERS HAVE HIGHER CAPACITIES. 


members, and from these diagrams the voltages between the different 
members can be seen. A test was carried ou’ on high pressure on 3 
suspension insulator, consisting of nine members, and it is shown 
that when the first glow appears the partial voltages de not depend 
on the number of the members, but only on the shape of the en 
members. A further application of the electrolytic method is give? 
in the determination of the fields of delta pin insulators. Here the 
distribution of the field is seen to be of an extraordinary nature, with 
great density about the top. The present Paper deals only with the 
rough outlines of a large subject, but may suffice to @how the great 
possibilities which there are in the electrolytic method of investiga- 
tion. i 
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The Conversion of Complex Quantities: 


.By W. H. GRINSTED, A.CG.G.1., A.M.LE.E. 


One of the most useful conceptions in alternating current 
calculations is Kenelly’s generalisation that ` all continuous 
current formule for voltage, current, resistance, power and 
energy are applicable to alternating current circuits when 
complex numbers are substituted for real numbers ”’ ( Appli- 
cation of Hyperbolic Functions,’ 1912, preface), Particularly 
the representation of impedances by complex numbers facili. 
tates calculation and simplifies formule to an extent which 
is perhaps even yet not sufficiently well realised. A striking 
example is the case of two circuits in parallel, possessing 
mutual inductance. Denoting the self-inductance and re- 
sistance of the circuits 1 and 2 by Zand R with corresponding 
suffixes, and the mutual inductance by M, the effective re- 
sistance and self-inductance of the combination are given 
(Russell, ** Alternating Currents, 1904, Vol. J., p. 170), using 
the ordinary notation, by i 


RyRo(Ry+ Ra) +10? (L,—M}R; + (L, -MR 
(R,+R,)?+w(L,+L,—-2M)? , 


yee + LR? +2MR Ro +(L,L,—M?) (Ly +L, —2M ut 


R= 


(R,+R,)?+-02(L,+L,—2M) 


Even more complicated expressions have been given. (Hay, 
“ Alternating Current Measurements,” Inst. P.O. Elec. Engrs., 
Nov. 11, 1912, Appx. G). 


By making use of complex quantities and writing 
Z,=h,+(L,—M)uy, 
Z,=R,+(L,—M)uy, 

Z3= Mu, 


in the equations for tho E.M.F.’s in the circuit, it follows at 
once that se 
: eae eee Oe 


a very simple expression which makes evident at a glance 
the interesting result that the combination acts as if a re- 
actance Mw had been taken out of each branch and inserted 
in the main. 

The use of complex quantities not only clarifies the formule, 
but in doing so it very much facilitates arithmetical calculation. 
Further, the results are in a form directly applicable to re- 
presentation in a vector diagram, since both size (modulus) 
and angle (argument) of vector quantities are computed 
simultaneously. p” ; 

The value of complex quantities in alternating current 
calculations being recognised, their’ arithmetic, that is, the 
standardisation of the best and most rapid rules for calculation, 
becomes worthy of a little more attention than it has received. 
The writer some time ago wished to apply analytical methods 
to the investigation of somewhat involved telephone trans- 
former circuits. By the use of complex quantities he obtained 
solutions which would have been quite unmanageable in the 
ordinary notation, but there remained the arithmetical labour 
of reducing the expressions to numerical values. This con- 
sumed so much time and proved so tedious that he was led 
to seek for handier methods than those at first available. 

The ordinary form, in rectilinear co-ordinates, of the complex 
quantity (a+ 7b), lends itself readily to the operations of 
addition and subtraction, but for the processes of multiplica- 
tion, division and involution expressed by 


(a-+jb)(ce+jd)=ace—bd+j(be+ad), 
“ a+jb_ ac+bl  be—ad 
= c+jd +d? J +d? 
Va+jb=V 4(a tV at 4 b)+jV (—a +V a+), 


it 18 cumbersomo in the extreme. For these processes the 


- Z-k; 


vector form, in polar co-ordinates (R, 0), is far more con- 
venient. In this form we have 


(Ri, 81)X (Ra, 0.)=(R, Re, 01 +02) 
(R,, 6,)+(R,, G,)=(R,+R,, 0—03) © 
V (R, 0)=(V R, 0/2). / 


These forms do not, however, lend themselves to addition 
and subtraction. It facilitates calculation greatly, therefore, 
to use the form a+ 6 for addition and subtraction and the 
form R, 0 for multiplication, division and involution. 

This involves repeated conversion from the one form to 
the other. For instance, in evaluating an expression like 


that given above, 


° ZZ, 
a 

we use the form a+ b to carry out the addition Z,+Z,, 
convert the result to the form (R, 0) to evaluate Z,Z,/Z,+Z, 
and convert again to the a+jb form to effect the addition 
ZZ, 
Z, +L, 
of the time is consumed. 


The conversion from one form to the other is effected by 
means of the relation a-+jb= Re”, 


RV aT 


It is in these repeated conversions that most 


where 0=tan" A 

| a 
b=R sin 0. 

fe” is usually abbreviated (except by German writers) 
to R/0. The slope of the first stroke of the sign /_ is varied 
by some writers to show the quadrant to which 0 belongs, 
ie, L N /  \,arewritten for the first, second, third and 
fourth quadrants respectively. There seems little to be gained 
by this practice, and it leads to inconsistencies even among 
the elect. The present writer has found it preferable as a 
general rule to write /0 for all angles in the first and second 
quadrants, and /—0 for all in the fourth and thjrd, writing 6 
in values not greater than 180 deg. 

The conversion formule given above, R=V a?+8?, 


a=R cos 0, 


`b os pase 
6=tan"! 7 a=R cos 0, b=Rsin 0, were used by the writer 


until he was tired of their tediousness and sought for better 
methods. Judging from examples in books and papers, they 
are in pretty well universal use. Fleming refers to the labour 
they involve and Kenelly mentions a set of conversion tables 
in preparation by Bela Gati, but so far as the writer is aware, 
not yet published. Nautical ‘‘ Traverse Tables ” servo to 
convert from the form’ R/O to a+ jb (Boileau’s ‘ Traverse 
Tables,” 7th Ed., 1915, give a and b for R=1 to R=10 for 
each minute), but they are not suitable for the reverse opera- 
tion. The use of the formule is assisted by tables of squares 
and square roots (Barlow’s * Tables of Squares, Cubes, Square 
Roots,” &c.), in addition to the trigonometrical tables, but 
even then the conversion a+jb to R/ requires four references 
to the tables, an addition and a division, while the conversion 
R/0 to a+ 7b requires two references, and two multiplications. 
The need for the tables of squares is avoided, and sume time 
saved in transforming a+ jb by using 


b ae 
G=tan-, R=a/cos 0 or R=b/sin 0. 
a 


Several devices have been suggested with the object of 
lessening the arithmetical labour. Franke (“ Elektrotech- 
nische Zeitschrift,” Aug. 21, 1891, Vol. 34, p. 451) recommends 
the use of a chart representing the plane of complex numbers 
and ruled for both rectilinear and polar co-ordinates at suffici- 
ently close intervals to enable the co-ordinates of a point 
plotted to the one system to be read off in the other. Fleming 
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“ Journal ” Inst. Elec. Eng., June*1914, Vol. 52, p: 719) has 
described a ‘4 Vector Rule ” in the form of three scales, two 
of which, corresponding to a and b, are kept at right angles, 
while the third, forming the hypotenuse, corresponds to R, 
a protractor being provided at its foot to enable the angle (0) 
to be determined. 

These devices are liable toy be Inaccurate, particularly 
when @ is near Odeg. or 90 deg., and if they are made large 
enough to secure sufficient accuracy, require to be very care- 
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is*quicker and requires far less mental 
effort than the use of the text-book 
formule. 

The best tables for the purpose are, of 
course, those which give tan 6 and sec 4 
in the readiest form. Smaller intervals 
than 0-1°, ie, 6’; are unnecessary and 
undesirable because they hinder quick 
reference. Knott’sand Bottomley’s tables 


will be found very suitable (Knott's 
“ Four-figure Mathematical Tables,” W. & 
R. Chambers, Edinburgh; Bottomley’s 
“ Four-figure Mathematical Tables,” Mac- 
millan), particularly the former, since by 
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fully constructed and must be very inconvenient to use. 

The ideal method of conversion should be speedy, con- 
venient, correct, at any rate to the same degree as calculations 
with an ordinary slide rule, and, if possible, uniformly accurate 
throughout its range. It is desirable to deal with angles to 
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the nearest tenth of a degree and with numerical values to 
the nearest 2 in 1,000. 

If the angle 6 is in the neighbourhood of 0 deg. or 90 deg. (or 
more strictly +-27/2 radians)there is greet disparity between 
the two components a and b. The two are, however, usually 
stated to the same number of decimal places (not significant 
figures), so that the longer component is given with greater 
‘accuracy than the shorter. It is preferable, therefore, in 
converting a+7b to R/6, always to calculate R from the 
longer component, and in converting R/@ to a7h, to calculate 
the shorter from the longer, rather than the longer from the 
shorter. This is attained with the methods described below 
by using the complement of 6,-whenever 0 is greater than 
45 deg., t.e., when b>a. 

In the method o conversion to be described the arith 
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a slight re-arrangement of the pages the 
tangent and secant tables for angles up 
to 45 deg. can be brought opposite one 
another so that everything necessary is 
available at one page opening. : 
For work with a 20-in. rule, Dale’s 
tables (Dale's ‘ Mathematical Tables.” - 
Arnold) with 3-minute intervals are suit- 
able. Jahnke and Emde (* Funktionen- 
tafeln mit Formeln u. Kurven,” 1909, p. 5) 
give a combined table of tan @ and sec 0 
specially designed to assist in conversion, 
but the intervals are very uneven and on 
the whole too large. The writer has made 
up similar tables with sufficiently small 


intervals and with the necessary accuracy 
for the purpose, and has also tried a triple- 
scale linear abac between tan 6, 6 and 
sec 6, but found that their use resulted 
in very little additional convenience or 
saving of time, compared with the use of 
the ordinary tables. 

The relations employed above lend 
themselves readily to the design of a 
special slide-rule by which the conversion 
can be effected without the use of tables. 
The rule is shown in the accompanying 
illustration. 

Scale Ais a logarithmic scale extending 
over three decades, in order to include 
values as small as tan 0-1° (=0-001745). 
Scale B is a logarithmic scale of tangents, 
with its“ 1 ` line corresponding to tan 45° 
at the *“ arrow line ” on the right. Scale 
C is a logarithmic scale of secants, from 0 


metical operations can be conveniently carried out on an 
ordinary slide rule, and tables of two trigonometrical functions 
are required. An examination of all the relations it is possible - 
to use shows that 


For a+jbto R/6:—9=tan™? = R=a sec 0; 
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For. R/6 to a+jb :— a=R/sec 0, b=a tan 0, 


are the most convenient, and involve the least setting of the 

 slide-rule. The use of cot 0 and cosec 0 involves no more, 
but these functions are less familiar and tables of their values 
are not as common. The movements of the slide-rule are 
minimised by using a slight modification of the ordinary 
method of carrying out the division b+a. The procedure is 
as follows :— 


To convert a+jb to R/O :— 
(i.) Set the right-hand ‘‘ 1” of the slide to the larger com- 


ponent on the scale on the stock. 
(u.) Set the cursor to the smaller component on the same 
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SLIDE RULE FoR COMPLEX QUANTITIES. 
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scale. ! deg. to 45 deg., with its * 1 ” line corres- 
- (i1.) Read the quotient on the slider, under the cursor. al; ponding to sec 0 deg. also at the arrow 
(iv.) Find in the table of tangents the corresponding angle. = line. Owing to the small. variation in sec @ 

If a>, this is 0; if b>a it is (90°—0). H between O deg. and 45 deg., from 1'000 
(v.) Find from the table of secants, the secant of the angle E a to 1'414, the secant scale is very short. 
found in (iv.). - FE || This does not affect the accuracy ad- 


(vi.) Leaving the slider as already set, adjust the cursor 
to the value of the secant read on the scale on the slider. 
Since the *“ 1 ” of the slider is already set to the longer com- 
ponent, this effects the multiplication. 

(vii.) Read R on the scale on the stock, under the cursor. 


To convert R /0 to a+-9b :— l 

(i.) Find sec 9 (or sec (90°-—0) if 0>45°) in the table. 

(ii.) Set. the slide-rule as usual for R—sec 0 and read the 
larger component opposite the “ 1 ”’ on the slider. 

(iii.) Find tan 0 (or tan (80°— 0) if 0>45°) in the table. 

(iv.) Leaving the slider as already adjusted, set the cursor 
over tan@ read on the slider, so carrying out the operation 
axtan ð. — 

(v.) Read the smaller component on the scale on the stock. 
under the cursor. 


The method given in detail in this way may not appear 
very rapid, but a few trials and comparisons with the use of 
tables of squares, sines and cosines, will soon show that it 
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versely, however, as the scale is never 
used for finding angles. As far as numeri- 
cal values are concerned, the percentage 
error for a given linear error in setting 1s 
the same as onany other part of the scale, 
since these values are read on the logar- 
ithmic scale A. The scales D and E are 
ordinary logarithmic slide-rule scales, and 
are provided only to enable multiplication, 
&c., to be carried out without a separate 
slide-rule. They have the same base as 
scale A, so that readings-can be trans- 
ferred directly from one scale to the other 
by means of the cursor. 

The method of setting the rule to effect 
the conversion is as follows :— 
To convert a+jb to R,0 :— 

Set the arrow line to the larger. com- 
ponent and the cursor to the smaller 
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component on scale A, observing the correct decades. This 
effects the division ba in the way described above. If a>b 
read 0 on scale Bunderthecursor. If b>a the angle so found 
is the complement of 0. ) 

Set the cursor to the same angle on scale C. This effects 
the multiplication aXsec 0. Read R on scale A under the 
cursor. : ; l 
To convert R/6 to a+jb :— 

Set the cursor to R on scale A. If Q0<45° set 0 on scale C 
under the cursor. If 6>45° use the tomplement of 0. This 
effects the division R—sec' 0. Read the larger component 
on scale A opposite the arrow line. 

Set the cursor to the same angle on scale B. This effects 
the multiplication axtan 0. Read the smaller component 


on scale A underthe cursor. 
It will be seen that the arrangement of the scales and the 


method of effecting the division b—a are such that only one , 


setting of the slider is necessary, the two values required (a 
and bor R and 0) being read off by two cursor movements only. 
The amount of setting is therefore the minimum possible. 

This slide-rule affords a very rapid and convenient means 
of calculating with complex quantities. The accuracy is of 
the order stated above and is uniform throughout the whole 
range of both numerical values and angles. 

Where very accurate work is required, logarithmic calcula- 
tions may be necessary. For these the) ‘tions 


For a+7h to R/O -— 9=tan"! 4 R=a/cos 0, 


For R/O to a+jb :— a=R cos 0, b=a tan 8, 


appear to” be the most convenient, partly because they lead 
to two similar operations for each case (i.e., two subtractions 
for the former conversion and two additions for the latter), 
and partly because tables of log cos @ are somewhat more 
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common than tables of log sec 0. Bremiker’s tables are 
convenient (Dr. C. Bremiker’s “ Logarithmisch-trigonomet- 
rische Tafeln mit funf Decimalstellen,” Berlin), since they give 
the functions for intervals of 0-01 deg. 
The following examples show the method of setting out the 
calculation which the writer has found most suitable :— 
(i.) Convert 577-63 +7309-15— 
log 309-15=2-49017 
(—) bog 577-63=2-76165 


(—)logcos@ 194531 
log R 2°81634 R=655-15 
log tan 0 =1-72852 0=28-156° 
(ii.) Convert 1310-3/61-844°— 
Use 0’=90°—61-844°= 28-156° 
log 1310-3 =3-11737 
(+) log cos 28-156° 
= 1-94531, 
Jogb  =3-06268 b=1155:3 
(+) log tan 28-156° 
= 1-72852 


2:79120 a=618-30 
In the former conversion the result of the first subtraction, 


. log b—log a, is written in the lowest line to allow space for 


the second subtraction, lov 1—log cos 0. As before, in all 
cases where b>a, i.e., 9>4u°, the complement of 0 is sub- 
stituted for 0, b for a and a for b. 

Note.—The writer has made arrangements with Messrs. John 
Davis & Son, Ltd., All Saints’ Works, Derby, for the manufac- 
ture and sale of the complex calculator slide rule described. 
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The Functions of the Engineer: His Education“ 
and Trainings." 


By Colonel W. A. J. O°MEARA, C.M.G. 


Among the problems which, it seems to the attthor, must receive 
early attention is the one connected with the better and more 
efficient utilisation, in many of our industries, of the skill, know- 
ledge, and experience of the engineer, than has been the case in the 
past in this country. But before this can come about, some re- 
adjustments are essential in the boundaries hitherto set up between 
the two broad classes of responsibilities in connection with the 
conduct of industrial and commercial enterprises of a technical 
kind, namely, those connected with the so-called ‘‘ economics of ~ 
policy,” on the one hand, and with the so-called “ economics of 
practice,” on the other. 

Unfortunately, an opinion has prevailed, to some extent, in this 
country, in the past that the treatment of the problems which 
present themselves in a technical undertaking or enterprise fall 
under two separable, distinct’ and independent heads, namely, the 
“ technical” and the “administrative”; it has been assumed 
that the “ technical” problems of an undertaking alone constitute 
the domain’ of the economics of practice, whilst the consideration 
of every other problem, financial, commercial or administrative, 
belongs exclusively to the realm of the economics of policy. 


THE ENGINEER’S EDUCATION IN THE Past 


The nature and scope of the instruction which should be given 
at engineering schools and colleges, and the’character of the results 
that have hitherto been obtained by them have, as is well known, 
been much debated in the past, and indeed are still being debated. 
One fact cmerges prominently from these discussions, namely, the 
absence of unanimity on the part of those well qualified to express 
an opinion thereon, the employers, as to the real value in the pro- 
duction market of the engineering graduates immediately on the 
completion of the normal college course, i.e., at the time that many 
embryo enginecrs seek to enter into their first contract of service 
or employment. 

In some foreign countries a wider view has been taken in the 


Kg Abstract of a Paper read before the Institution of Electrical En- 
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matter of what an engineer's education should comprise than has 
been the case in this country. The American engineer occupies, 
as a rule, a far stronger and a much more important position in the 
economics of industrial and commercial life than that accorded 
to his confrére in this country. The same is true as regards the 
position of the engineer in many of the countries on the continent 
of Europe. Ic is interesting to note that the question of the educa- 
tion of the engineer has recently been under discussion before the 
Société des Ingénieurs Civils de France. This important body 
so fully recognises that the education of the engineer must keep pace 
with the demands likely to be made in the immediate future upon 
the profession, that, on the occasion referred to, it passed a resolu- 
tion recommending that instruction in administrative subjects should 
forthwith be made obligatory for all students attending courses of 
instruction in the higher schools of civil engineering in France. 

In the days of the sharp competition in the sphere of international 
trade that lie before the nation, it would” be folly were to we ignore 
what is taking place in educational matters in other lands which 
will continue, as in the days before the war, to be our competitors, 
and indeed serious competitors, in the fields of industrial and com- 
mercial economics. Further, the existing boundaries in our in- 
dustrial and commercial undertakings between the so-called ‘‘ eco- 
nomics of policy” and the so-called ‘‘economics of practice” 
require to be re-adjusted, and this re-adjustment is bound to take 
place sooner or later. 


SCOPE OF THE ENGINEER’S RESPONSIBILITIES. 


The author then refers to the much wider scope of the responsi- 
bilities of the engineer at the present day than in the early days of 
engineering. 

The above statement brietly sets out the nsual occupations of 
a modern engincer in relation to the important technical under- 
takings of our time; it contains nothing that is not already well 
known and very familiar to every member of the engineering pro- 
fession. The recital of the operations to which allusions have been 
made may have conjured up in the memories of some engineers 
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visions of toilsome hours spent, and trying experiences passed. 
How many engineers are there who have for a moment given thought 
to the questions: How much of the work involved in carrying 
through a large and important engineering scheme is really technical] 
(in a narrow sense of the word) ? How much of what has to be 
done by the engineer to initiate such a scheme and to carry it through 
to completion is based exclusively on the knowledge acquired during 
the normal college course of instruction? What knowledge other 
than that comprised in the normal college course was It necessary 
to call in aid in order successfully to grapple with the scheme as a 
whole and to see it through to completion ? i 

The answers to the above questions are, it seems to the author, 
of great inportance at the present day from the point of view of 
determining what shall be the character and scope of the education 
and training to be provided in this country for engineering students. 


THE Six FUNCTIONS IN A MODERN UNDERTAKING. 

Monsieur Henri lavol, a distinguished French engineer, in an 
address which he delivered in Paris in the winter of 1917, provides 
convincing evidence that the idea whieh has prevailed in some quar- 
ters in this country in the past, that there exist in relation to engi- 
neering problems two absolutely separable and independent aspects, 
namely, the administrative aad the technical, is incorrect; Monsieur 
Fayol points out that as a matter of fact the several operations 
connected with every enterprise fall into six distinct groups, 
namely :— 

(i) The Financial. 
` (ii) The Commercial. 
(i) The Technical. 
(iv) That of Custodianship. 
e (v) That of Book-keeping. 
(vi) The Administrative. 

Whatever the character of an enterprise, whether it be simple or 
complex, small or large, commercial or industrial, these six groups 
or essential functions will always be present therein; and the 
responsible engineer in every undertaking must he concerned in 
his professional work with every one of these groups or essential 
functions. 

It may be remembered that Adam Smith has insisted that the 
“ division of labour,” or the “ division of employments `° as Thorold 
Rogers prefers to call it, is a dominant factor in the progress of 
hunfan societies, and it is well known that the “ division of employ- 
ments,” ora functional distribution of duties in modern terminology, 
is the peculiar characteristic in an organisation framed to meet the 
requirements of modern scientific management. There are strict 
limitations, however, to the extent to which the ‘ division of em- 
ployments ” can be carried. To-day, even in the organisation 
of the largest undertakings, the diwsion of responsibilities is so 
arranged, and unavoidably so arranged, that every member of the 
controlling staff must, in the case of an enterprise of either a simple 
or of a complex kind, concern himself with, whether he holds a 
superior or a subordinate position, at leas’ three of the six groups 
of transactions or functions ; and, in the case of industrial enterprises 
possessing highly specialised technical branches, as a rule with not 
less than four of these groups or functions. 

It has to be borne in mind that whilst “ administration ” com- 
prises one of the six functions of an enterprise, adninistration really 
also comes into play in every part and in every operation of each of 
the remaining five functions, and, indeed, throughout the entire 
undertaking or enterprise. . 

The very -important part administration plavs in promoting 
success in the conduct and operations of undertakings of every 
kind is widely recognised: and therefore some knowledge of the 
principles involved in the science and art of administration is 
essential to everyone forming a link in the chain of organisation of 
commercial and industrial undertakings. 
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QUALIFICATIONS NEEDED BY ENGINEERS ASSOCIATED WITH THE 
(CONDUCT OF INDUSTRIAL ENTERPRISES. 

Jt will readily be understood that each of the groups or essential 
functions into which the several items or transactions of an under- 
taking or enterprise fall requires a corresponding talent, faculty, or 
capacity in the person charged with the exercise or execution of 
the duties connected with or forming part of any particular one 
of the six functions; therefore there must be six faculties in all, 
and they may be conveniently idencified by being referred to as the 
financial, the commercial, the technical, that of eustodianship, that 
of book-keeping and the administrative. 

Naturally, the extent to which duties falling within the scope of 
each of the six functions form part of the responsibilities whieh 
devolve upon those holding each of the various offices and positions 
in existing undertakings and enterprises of a similar kind vary 
enormously. An attempt has been made by the author, in con- 
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sultation with those well qualified to advise, to estimate approxi. 
mately the nature of the qualilications, measured in relation to the 
six faculties referred to carlier, needed by certain officials in two 
engineering undertakings of different types; the mformation in 
question is tabulated in an Appendix to the original Paper. The 
figures in the Appendix bring into prominence the fact—one fully 
appreciated by many engineers—that the technical faculty impor- 
tant, and even essential, as it is in the engineer by no means con- 
stitutes the qualitication of the highest importance in those who 
It is evident 
then, that in many positions which an engineer must occupy, a 
knowledge of the principles involved in the commercial and admins. 
trative side of his work is equally as important to him as is a know. 
ledge of the principles upon which the purely technical side is based 
In some cases the administrative faculty has, indeed, in an engineer 
a higher relative value than has the technical faculty; further, 
it will be observed that the engineer must in many positions possess 


reach the higher ranks of the engineering profession. 


to some extent all six faculties. 


Incidentally, it may be remarked that even in the case of the 


foreman the possession of the technical faculty alone is insufheiest, 
very highly developed though it" may be; he also must have deve- 
loped in him faculties of other kinds—true to a limited extent only 
— if he is to till his position with credit to himself and economy to 
the undertaking in which he is employed. 

‘The information tabulated in the Appendix also illustrates th- 
fact. widely recognised in practice in some countries, that in the 
same wav that those responsible for the highly technical work of 
an undertaking must possesa some measure of administrative 
talent. or knowledge, successfully to handle the problems fallinz 
within their proper sphere, so must those who are responsible for 
the management aspect. of modern commercial or industrial undet- 
takings possess some measure of technical knowledge to enable 
them to exercise their full responsibilities with efficiency and skill. 


MoOprFIcaTIONS RECOMMENDED IN TRE PRESENT SCHEMB OF 
EDUCATION FOR ENGINEERING STUDENTS. 


Logically, then. instruction in the appropriate subjects dealing 
with the commercial and administrative problems with which the 
engineer is confronted almost daily should tind a place in the curri- 
culum of every engineering course in the schools and colleges of this 
country. Consequently, the author suggests that steps should be 
taken to revise without delay the curricula of the engineering 
courses in question, in order that a wider scope should be provided 
in the instruction given therein, so-that the engineer, on entering 
upon the active pursuit of his career, may be better equipped than 
at present properly and efficiently to perform his professional duties 
from the administrative and commercial points of view as well as 
the technical. 

-In making this suggestion the author has not lost sight of the fact 
that some objections, at least, will be raised to the proposal to widen 
the scope of instruction given to engineering students by the inclu- 
sion therein of commercial and administrative subjects. It may 
be urged, for instance :-—- 


I. That no time ean be allotted: or 


- 2. That commercial and administrative subjects cannot he 


taught by lectures: or 

3. That commercial and administrative subjects are proper matters 
for treatment in graduate lectures, and should, therefore, be * 
dealt with: or 

4. That the engineer's employer is the best-qualified person © 
impart instruction to him in commefcial and administrative sul- 
jects ; 

Human nature is exceedingly conservative. and no more so than 
in the case of those connected with the teaching profession ate 
rare excepsions a professor is a slave to his own course and uit 
naturally mauniies its importance 

Now, it is needless to sav that cach and every one of the abi 
objections. and others similar thereto not formulated ahove. can 
be met and disposed of; these obiections do not constitute a © ! 
cient areument for the retention of the present solewes pr vid 
for the education and training of engineering students, For instance, 
the matter of finding time for the provision of the necessary per 
minary instruction in commercial and administrative subjects © 
solely a question of willingness to view the various aspects of the 
engineer’s responsibilities and work in their true perspective. 
part of what is taught an engineering student during the collez! 
course under existing conditions eqnips him with knowledge that a 
is never likely to be called upon to put into practice, however usell 
it may be in the abstract as a part of his specialised informatl 
Other parts of the instruction given to the engineering studen! 
impart knowledge of a kind that the engineer does not, as à Mt 


require to apply m dealing with the problems coming before hw 
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in the first days of his active career. The designing of particuldr 
types of engineering machinery and plant, for example, has become 
so highly specialised to-day that a very few engineers alone are in 
any country afforded an opportunity of putting their talent for 
design to a practical test; yet much of an engineering student’s 
time is taken up in-learning the details of these specialised branches 
of an engineer’s work. It is inconceivable, therefore, that under 
these circumstances any harmful results could arise, or that an 
engineer's usefulness on the technical side of his qualifications could 
- be lowered, by limiting to a small extent the scope of the instruction 
in those branches of technology which are concerned with highly 
specialised types of machinery’ and apparatus, in order to find the 
time needed for some preliminary instruction in administrative and 
commercial subjects, that is to say, so that a wider range of subjects 
may form part of the normal engineering course. _ 

It is recognised that a high standard of knowledge must be main- 
tained on the technical side of the engineer's education in this 
country, in order that Great Britain may compete on favourable 
terms in the markets of the world. There should be no difficulty 
in meeting this situation in the event of the normal course of in- 
struction being modified as proposed above. What really seems 
to be required is the institution of graduate courses in technology 
- for those possessing rare gifts and a peculiar aptitude for particular 
classes of highly specialised work, in order to enable such persons 
to develop their exceptional talents should they so desire. 

As regards the second of the objections set out above, those who 
may be inclined to argue that commercial and administrative 
subjects cannot be taught by lectures, are invited to examine and 
consider the means that have been adopted and are now in existence 
at our universities, the Inns of Court, the London School of Econo- 
mics and many other institutions. l 

As regards the third objection stated above, the argument that 
instruction in commercial and administrative subjects is a matter 
exclusively for graduate lectures is really untenable. The absence 

of the knowledge comprised under these heads causes an engineer 
to start life improperly equipped for carrying out his duties with 
efficiency and proper skill; consequently he is in the early days of 
his career liable to make mistakes which may prove costly to his 
employer, and perhaps disastrous to himself. | 

The foregoing reasons against the postponement of the instruc- 
tion in commercial and administrative subjects until after the 
engineering student has graduated also holds good for the purpose 
of answering the suggestion that it is the engineer's employer who 
should impart instruction to him under these heads. 

Objections to the inclusion of commercial and administrative 
subjects in the curricula of engineering courses are not usually 
based on the argument that a knowledge of these subjects will not 
be immediately useful to the engineer in his practice ; indeed, it is 
tacitly admitted by those who raise the objections in question that 
a large part of the problems with which an engeneer has to deal 
are commercial and administrative in character. The objectors only 
ask for the instruction tə be postponed. Now, cne of the most 
important points requiring consideration in connection with the 
proposals to postpone instruction in these subjects lies in the fact 
that there is a tendency on the part of many engineering students 
to despise the administrative and commercial aspects of engineering 
work and to consider the same unworthy of their attention. Therein 
lies a serious danger. l 


Scope OF THE INSTRUCTION IN COMMERCIAL AND ADMINISTRATIVE 
SUBJECTS FOR ENGINEERING STUDENTS. 

The field covered by the commercial and administrative subjects, 
some knowledge whereof is indispensable to the complete engineer, 
is so wide that it would naturally be impossible to deal with its whole 
range during the normal period of the engineering course. It is 
therefore a matter of paramount Importance to arrive at some 
decision as to the nature and scope of the commercial and admin- 
ae subjects in which preliminary instruction should be ‘pro- 
vided. 

E Having regard to what has been said earlier as to the nature of 
an engineer's responsibilities, it is the author’s opinion that the 
preliminary instruction in commercial and administrative subjects 
in engineering courses should extend at least to the numbcrs of 
hours stated below, and should cover the elements of the following 
subjects :— ğ l 

Number of Hours’ 


Subjects. Instruction, 
(4) Accountancy end boa ko epini sssereressesassronersenren. 8 
(b) Administration and orgemisation .......cccccccceessecececeee, 8 
(c) Commercial law 2.0.0.0... ccc ccs ccscccccccccccccscuececeecccccess 6 
(d) E E E E E E E EE A E E 2 
{¢) Estimating and writing of specificationt ............c0006 12 


Total number of hours’ instruction during course ......0.. 36 
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Once the student’s interest is aroused and the sources of informa- 
tion on commercial and administrative subjects are made known 
to him, there is little doubt that he will apply himself sedulously 
to the acquisition of further knowledge on these subjects, 
either by private study or by attending lectures where such are 
provided. l p 7 

Lest there should be a misconception in the minds of some as to 
the intentions of the author in advocating that a wider range of 
instruction should be provided for engineering students than is the 
case at the přesent time, he is anxious to make it known that it is 
far from his mind that engineers should become either expert 
accountants, or expert lawyers, or even expert financiets ; his sole 
object in proposing the wider range of instruction is to secure that 
the average engineer shall be in a better position than at present 
to appreciate the nature of the pitfalls that he.may encounter in 
the everyday practice of his profession, so that he may resort, when 
the occasion should require, to suitable measures betimes in order 
to protect himself, as also the interests of his employer. :, ; | , 


PRACTICAL TRAINING. “CO-OPERATIVE Courses.” © Bi 


The question of the education and training of the engineering 
student on the technical side has been so fully discussed in recent 
years that there is very little that is left unpaid on the broad aspects 
of the subject. It must not be implied, however, from these remarks 
that the present system of instruction, as normally provided, is 
perfect; on the contrary, the system has the disadvantage that 
students must, to a great extent, in many cases study the theory 
and the practice, of engineering separately. Unquestionably, the 
ideal method of teaching engineering “would be always to give the — 
instruction in the practice and the theory simultaneously. An 
attempt to provide such a solution of the problem has been made in 
the United States of America in connection with the so-called 
“ co-operative system.” Under this system the courses are so 
arranged that the students spend, first, one week at the works 
of a manufacturing undertaking, and the next week in the college, 
this weekly alternation of practical and theoretical work being kept 
up during the whole period of the engineering*course. It will be 
Observed from the foregoing description that the‘‘ co-operative 
system ” is but a highly developed form of the “ sandwich system ” 
introduced some years ago in this country. However, whereas 
in the former system not only are the alternating periods during 
which infstruction in practice and theory continuously given much 
shorter than in the latter system, but the order of dealing with there 
two aspects of engineering education is also inverted. Conse- 
quently, the student, under the ‘‘ co-operative system,” first studies 
the practical problems in a workshop and is subsequently taught 
in college the principles that are involved in the solution of the 
problems arising from week to week in the workshop; that is to 
say, the theoretical instruction is planned with a view to helping 
the student to accomplish his practical task more quickly and 
efficiently, and at the same time with a more perfect understanding. 
The cost of the “co-operative system’’ may be comparatively - 
high; however, the education and training provided under this 
system can be made so broad, and adds so much to the value and 
completeness of the student’s knowledge of both the practice and 
the theory of engineering, that it appears to be desirable, certainly 
in the case of the engineering schools and colleges situated in the 
great industrial centres, that a very considerable effort should be 
made to introduce “ co-operative courses ” into this country: 

Fortunately, it is widely recognised inthis country to-day that 
the engineer's education cannot be complete without workshop 
experience, and, indeeed, that in many branches of engineering 
systematic practical training in the workshop is as indispensable 
to the student as the regular instruction in the engineering subjects 
given in schools and colleges. For this reason, the important 
consideration in connection with the education and training of our 
engineers is that workshop experience shall be within the reach 
of all young men, rich or poor, intending to enter the engineering 
profession. Some manufacturing firms have adopted a policy, a 
very wise and patriotic one the author ventures to say, of receiving 
as pupils young men, who have been syitably educated for the 
engineering profession, into their workshops without the payment 
of a premium. These firms provide systematic courses of training, 
under careful and strict supervision, in their workshops for these 
pupils. They properly reserve the right to dismiss any pupil who 
either lacks interest in his work or does not make suitable progress ; 
but no dismissal takes place until the offending pupil has been duly 
warned and has, in consequence, been given an opportunity to 
mend his ways. This is as it should be. 


(To be concluded.) 
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Commercial Training for 
Engineers. 


We have frequently insisted upon the desirability of 
giving the college student some instruction in commercial 
subjects, as distinct from those which are purely technical. 
In this connection we use the term “ commercial ” in its 
widest possible sense, so as to include such subjects as 
administration, management, accountancy, contracts and 
specifications. In education, as in other lines of activity, 
it is better to lead than to follow, always assuming that the 
policy adopted is really sound. In the present instance it 
seems that we are not leading ; so at least it behoves us not 
to lag behind. It is noticeable that other countries are 
moving towards commercial training. This is so in the 
United States. In France also the Société des Ingénieurs 
Civils has passed a resolution recommending that instruc- 
tion in administrative subjects should be made obligatory 
for all students attending courses of instruction in the higher 
schools of civil engineering in France. 

Attention has now been focussed on the ubed bv a 
Paper read this-week before the Institution of Electrical 
Engineers by Col? W. A. J. O'Meara, and we think it will 


be admitted that a strong ease has been made out in this’ 


Paper in favour of including such subjects in the ordinary 
curriculum. Col. O'Meara desires engineers to ask them- 
selves certain very pertinent questions. For exdmple, 
how much of the work involved in carry ing through a large 
and important engineering scheme is really technical in 
the narrow sense of the word? It is undoubtedly the 
common experience of all engineers that the more they are 
concerned with large schemes, the less does a knowledge 
of purely technical ‘details play a part. Broad principles, 
and experience based upon results, are what are important, 
together with a sound application of other principles which 
are largely financial. For example, estimating, efficiencies, 
depreciation and running costs play the most important 
part. These, however, are subjects to which close attention 
is not given at technical colleges. On the other hand, we 
do not wish to suggest that a “sound foundation of purely 
technical knowledge i is not essential—it certainly Is, 

Col. O'MEaRA deals‘with certain difficulties which are 
often put forward as reasons why the commercial side of 
engineering should not be dealt with at technical colleges. 
There is, for example, the difficulty of providing time “for 
further study. The suggestion is now made that it would be 
better to substitute commercial subjects for certain 
specialised branches which are at present included. Some- 
thing might, perhaps, be done in this direction because, as 
a rule, the student does not know sufliciently what his future 
line of work is to be for him to make it worth while to 
specialise to any considerable extent. It is better that he 
should have a broad all-round knowledge. 

Another objection is that commercial administration 
subjects can only be learned in the hard school of experi- 
ence. There is, we think, a good deal of truth in this con- 
tention; but the elements must, in any case, be acquired 
at some time or another, and it is obvious that the student 
had better acquire them before taking up practical work, 
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rather than when he is obliged to take up such studies 
through the force of circumstances, under more difficul: 
conditions. To go bevond the elements is another matter, 
and when this becomes necessary we think it must be 
accomplished in the school of experience. A third objection 
is that these subjects can only be given proper treatment 
in post- graduate lectures. In regard to this point, the 
proper time and place for such studies is, no doubt, a matte; 
for consideration, We notice that the minimum of time 
laid down by Col, O MEARA is comparatively small. Assum- 
ing that the time suggested by him is sufficient, it might 
very possibly be bèst to deal with such subjects in a shor 
post-graduate’s course, so as not to interfere with the 
teaching of other subjects, but this does not mean that thev 
should be omitted. Lastly, the statement is made that the 
engineer's emplover is the best qualified person to impart 
such instruction to him. This might be the case if the 
emplover had the time to give to such work. In practice. 
however. he has cther things to do, and the voung enginer: 
must pick up the information that is necessary as best he 
can. On the other hand, it will not be sufficient to suppos 
that these subjects can be handled adequately by th 
present staffs of engineering colleges. The teaching staffs 

of such colleges are essentially technical, and rightly so. 

It will be necessary, therefore, for these subjects to be 

handled by other teachers, and as the services of such 
teachers will not be required for anything like the same 

amount of time as is the case in technical subjects, we 

suggest that the need would best be met by outside 

engineers, who would give special courses or lectures from 

time to time. 

We think it must not be forgotten that although not 
every student will eventually take up the kind of work in 
which commercial and administration knowledge is èssential 
to him, vet no engineer can carry on his work without 
coming into contact with such subjects, even if he is con- 
cerned with, say, the design of details or the testing of 
machines, This is illustrated in Col. O"MEARA’S Paper by 
a number of diagrams. Consequently it is quite desirable 
that all students should know something of the elements o! 
these subjects. 

Towards the end of his Paper Col. O'Meara makes some 

reference to co-operative courses of training which are being 

attempted in the United States. Theoretically the idea ' 
excellent. The students work in the shops for a week, then 
in the college for a week, throughout the session, and thus 
thev first st üdy the practic ‘al problems in the workshop and 
are subsequently taught in college the principles that ar 
involved in the solution of the problems arising from week 
to week in the workshop. We very much doubt, however, 
if such a method of instruction can be rendered effective 
in any but exceptional circumstances. In a commercial 
works the change of students from week to week would net 
make for smooth running, and in the college there would 
be some difficulty in carrying through a course which would 
deal adequately with problems arising in the workshops. ln 
other words, although it is easy to run a course which dees 
not depend upon some other course, it 1s much more difficult 
to run two courses which are intended to depend upon one 
another. 

To retgrn to the main subject of Col. O’Mrara’s Paper, 
we would conclude bv saving that it is one of very col 
siderable importance, and we hope that those who are colr 
cerned with the education of engmeering students in this 
country will not be slow to recognise the claims of com 
mercial training, and will make adequate arrangements 
for including some such instruction in the curriculum of 
every engineering college. 


+ 
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The Resistance of an’ Electrolytic Cell.” 


By EDGAR 


The total opposition te the passage of an electric current through 

a cell composed of two metallic electrodes in an electrolytic solution 
is made up of the back E.M.F. at the electrodes and the resistance 
proper of the cell. The former quantity has been measured directly 
by the rotating commutator method for a large number of electrodes 
in several electrolytes, using a wide range of current density. It 
may be calculatcd from published overvoltage data by edding the 
overvoltages, anodic and cathodic, of the electrodes at the given 
current density to the theoretical decomposition voltage of the 
electrolyte if. decomposition occurs in the case in question. If 
decomposition of the electrolyte does not occur, the total back 
E.M.F. is the sum of the overvoltages of the electrodes. When the 
total back E.M.F: is subtracted from the total applied potential, we 
obtain. the E.M.F. which is utilised in overcoming the resistance cf 
the cell. If the current flowing through the cell is known this 
resistance may be calculated at.once. It is also mede up of two 
parts—the resistance of the electrolyte ard the transfer from elec- 
trode to electrolyte. Of these, the former has been extensively 
studicd hy the method of Koktrausch, but the latter has received 
comparatively little attention. In most text-hooks it is either 
ignored or put down to the resistance of a tilm of gas on the elec- 
trodes. This transfer resistance, however, generally decreases as 
the current density increases, whieh is not what would be expectcd 
if it were due to gas films. It is a variable quantity even when 
current density ix constant, being greatly affected by the previous 
treatment of the electrodes, the temperature, and the presence of 
colloids. The following work was undertaken with the object of 
investigating this transfer resistance, more specially at the higher 
current densities. 

The apparatus used in this work wag chiefly of a verv simple 
character. <A current from four accumulators was passed through a 
rhegstat, and any required voltage tapped off by means of two sliding 
contacts These were connected through an ammeter having three 
ecales (5, 50 and 500 milliamperes) to the experimental cell, and a 
voltmeter reading to 0-01 volt connected across the terminals of the 
cell No ccrrection had to be applied for the current flowing 
through this voltmeter, though in certain cases it was disconnected 
while adjusting the cell current In the first place an anode of 
iridium and a cathode of rhodium, each 0-5 sq. cm. area, were fitted 
lem. apart and parallel with each other in a small cylindrical glass 
vessel containing 50 cubic cm. of xN. sulphuric acid. These metals 
were chosen on account of their low and constant over-voltages, and 
the leads to them were carefully insulated with paraffin wax. The 
final readings did not differ greatly from the initial ones, and hence 
the temperature effect may probably be left out of account. The 
very low currents are largely composed of so-called residual currents 
which are corditioned by diffusion phenomena, and the resistance 
with these currents will therefore be untrustworthy. 

With the exception of the acid and alkali, all the solutions used 
were made up roughly, and the strengths given are subject to an 
error of 4-5 per cent. 

The apparatus used in the first series of experimgnts is suitable 
for illustrating the nature of transfer resistance, but rendered it 
difficult to determine hew much of the cell resistance is due to the 
electrolyte alone. The author describes in detail some precautions 
taken to avoid :his difficulty. Resistance was usually calculated 
not from the current and voltage direct, but from the change of 
Voltage required to produce a given change of current. The elec- 
trodes used were platinum, bright ard platiniscd, copper ard silver. 
eee care was exerciscd to secure clean ard pure materials 
usc ad. i ® 

Tables are presented in the original Paper showing the calculated 
Tesistance of the electrolyte subtracted from the observed resistance 
of fhe cell in order to obtain the transfer resistance. The result was 
multiplied by four to obtain the transfer resistance per square centi- 
metre of electrode surface, since the total active surface was in all 
cases 4sq.cm. In the accompanying tabulated data we reproduce 
only the initial ard final data present: d. 

Tn the first five experiments the resistance of the cell calculated 
from the change of voltage requircd to produce a given change of 
current was considerably less than that given in the tables of results. 
This is apparently connected with the design of the apparatus. The 
attempts to measure the resistance of the cells without platinising 
the electrodes, by the usual Kohlrausch method, illustrated the 
inaccuracy in this method. With two bright platinum electrodes 
ard a small high-frequency induction coil, a back F.M.F. of nearly 
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Table I 


; . "otal Yoreitia Kesi.t- 
Current. Applied haek 


o r a Ge through ` ence of 
M, Ot tial E.M.F liquid. | ce'l, 

ii e n Volts. Volts. |; Ohms. 

EEN | $9 240 ° 1-67 043 | 1070 
Experiment 1... 1.500 | 6-7 | 1-59 - 5-11 | 3-4 
Ex yoriment > Í 6 2.45 i 1-94 0-51 8:56) 
RI “Al o Ls00 BLO | 237 5-73 ! 3-2 
Experiment 3... - 2 230 ' 164 0-66 | 3300 
XPOFE ee E 77 168 6-02 : 17-0 
at “a 3 TOET 010 | 330 
PAPEN Ees  = 1600 58S 193 3-95 : 4-0 
-Experiment 5 { ; a Ne ee i RN 


SHO. 5-80 1-06. 4:74 9-5 


h rperiment \.— iridium anode and rhodium cathode, eech 0-5 sq. cm. 
area and l em. apart in 50 cubie em. N. sulphuric acid. 

Experiment 2.- -Two round carbon rods, 3 mm. diameter, 1 sq. cm. total 
exposed area on each (including area of base), adjusted 1 cm. apart. 
in 5N cubic em. N. sulphuric acid. 

Experiment 3.—Iridium anode and rhodium cethode as in first experi- 
memt, but in 50 cubic em., 1’5’ N. sodium sulphate solution. 

Experiment 4.—Two nickel electrodes, e2ch 0-5 sq. cm. area, fixed } em 
apart in 50 cubic cm. x. sodium hydroxide. 

Experiment 5.—Two nickel elecgrodes, as in previous experiment, but 
immersed in 50 cubic cm, R. nickel chloride solution. 


Table IT. 
Transfer resistance in ohms per 
Current in squere centimetre. 
milliem peres, |—— n,- 
A | 


- - -æ ee cee et — Bae eget Eat 


B |OU. | D. 
( 22 | 0 sj o | 120 
. ; 100 0 0 0 8 
Experiment 6. - een 
poe ae 30 ohms., 10 ohms. 30 ohms.! 10 ohms. 
| electrolyte | | 
Experiment 7, f i 10 7 a 
of) Sæ | sof wf 
Experiment 8. | ee l, me ie 


Experiment 6.—i'wo copper electrodes, 1 cm. wide end 2 cm. apart in 
rectangular trough l cm. wide. Liquid 2 om. deep. 
A. In neutral copper sulphate solution, normal. 
B. In solution normal with respect to copper sulphate and half 
normal with respect to sulphuric acid 
C. In similar solution to A, but containing 0-2 per cent. gelatine. 
D. In similar solution to B, but containing 0-2 per cent. gelatine. 
Experiment 7.—Two silver electrodes, l cm. wide and 2 cm. apart in rect- 
‘angular trough 1 em. wide. Liquid. 2 cm. deep. 
A. In neutral silver nitrate solution, normal. 
B. In solution normal with respect to silver nitrate and to nitric 
acid. ; 
Experiment 8.—Two platinum plates 1 cm wide and 2 cm. apart in rect- 
angular trough containing N. sulphuric acid 3 cm. deep. 
A. With bright electrodes. 
B. The same electrodes platin’sed. 
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l volt was detected after use for atout three minutes ard the appa- 
rent resistance was more than 150 rer cent. too high. 

In experiment 6 (A ard C) the deposit of metallis copper was dark 
brown ard pov dery, in 6 (B ard D) was red ard firmly coherent. 

In experiment 7 the deposit was crystalline but uniform. A 
polished pair of electrodes show a somewhat higher transfer resis- 
tance ard over-voltage on first using, but this ray dly disappears as 
the arcde surface is attackcd ard the cathode covercd with micro- 
scopic crystals. The presence of gelatine docs not affect the transfer 
resistance or the nature of the deposited metal. It is difficult with 
the apparatus uscd to determine what part of the.total transfer 
resistance is due to each electrode. od Diy per any 

The first point which attracts attention in this subject of transfer 
resistance is its magnitrde, specially in cells where gas is liberated. 
To give a concrete example, in one experiment an applied voltage of 
2-5 gave a current of 10 milliamperes. Since the total back E.M.F. 
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was 1-9 volts, this implies an effective E.M.F. of 0-6 volt to overcome 
the mechanical resistance of the cell. The resistance of the elec- 
trolyte being 5 ohms, we should expect afcurrent of 120 milli- 
amperes instead of 10, as obtained. This means that, 92 per cent. 
of the mechanical resistance of the cell is due to transfer resistance 
under these conditions. On the other hand, in cells consisting of 
copper or silver electrodes in neutral solutions of their respective 
salts, transfer resistance is so small as to be negligible. This shows a 
close connection with overvoliage phenomena, since the revo- 
voltage of cells depositing metal is generally negligible compared 
with that of cells liberating gases. a . 


The chief aspects in which transfer resistance differs from over- 
voltage are: (1) It is a resistance only, and cannot exert electro- 
motive power, whilst overvoltage is essentially an excess back 
E.M.F.; and (2) it falls with great rapidity and finally disappears 
as the current density is increased, whilst overvoltaze generally 
rises to a maximum and then falls slightly. only in a few cases dis- 
appearing at extremely high current d ‘nsities. i 

The effect of change of electrolyte from sulphuric acid to sodium 
hydroxide, is comparatively slight. as also is the effect on the total 
overvoltage, since the cathodic overvoltage is raised and the 
anodic lowered a little under these conditions, The effect of change 
from sulphuric acid to sodium sulphate is much more marke d. 


The close connection between transfer resistance ard overvoltage 
supplies the best clue as to tts real origin. Overvoltaye is due to 
the high solution potentials of metallic hy drides, higher oxides, &¢., 
on the electrod> surfaces which are formed from the discharged ious 
under very high pressures. On applying an E.M.F. to two platinum 
plates immersed in dilute acid, the first rush of ions will rapidly 
cover the external surface of the electrodes, and after discharging, 
these ions will be held against the surface by electrostatic forces. 
This preliminary rush of current is a well-known phenomenon, 
The next ions which approach the electrode will have much greater 
difficulty in finding a vacant space to discharge upon, and will 
therefore be forced to penetrate the surface. These will be followed 
by more ions, pushing their predecessors further into the metal and 
setting up enormous pressures, which in many cases are sufficient 
to blow the surface of the metal to fine powder. The existence 
of these high pressures has been established beyond doubt, and 
transfer resistance is therefore due to the mechanical resistance of these 
pressures to the entrance of the charged ions. 


Platinising an electrode has a marked effect upon the transfer 
resistance. because the available discharging surface upon a platinised 
surface is far greater than upon a polished surface, and the tendency 
to generate high pressures is correspondingly reduced. When high 
potentials are applicd the surfaces of the electrodes will be under 
intense straining forces. These straining forces will not only open 
the pores of the metal to allow freer passage of the incoming and 
outgoing ions, but will weaken the surface and render it incapable 
of standing the internal pressures set up. Consequently the surface 
will become broken and greatly enlarged, and transfer resistance 
will fall to a negligible quantity. A polished platinum plate may be 
dulled and even platinised in this way. It is possible that this 
property may be utilised in investigating the hitherto unexplored 
ground of surface tension of solids. The effect of temperature 
increase in reducing transfer resistance may be partly due to ex- 
pansion and weakening of the metal surface and partly to diminished 
frictional forces, as in the case of electrolytic solutions. The metal 
deposited with a hizh-current density is in a more spongy form than 
that deposited at lower densities, and easy discharge of hvdrogen 
ions, with subsequent reduction of the copper salt, is promoted, 
with consequent fall of transfer resistance. Colloids render the de- 
posit more firm and coherent, and therefore raise the transfer 
resistance. This.theory takes no account of the possible resistance 
of a film of gas or of the possible effect produced by the ionisation 
of the evolved gases. A gas film is more likely to exert an insulating 
rather than a resisting etfect, and it is improbable that such a film 
exists, at least in a continuous form. 


Since nearly all cases of electrolytic dissociation are measured by 
means of Kohlrausch’s method for determining conductivity, it fol- 
lows that if there is any source of error in this method the very 
basis upon which we must found any satisfactory theory of electro- 
lytic dissociation is called in question. If in a Kohlrausch cell the 
current used is not a perfectly symmetrical alternating current, 
gases will be generated at the electrodes. A back E.M.F. will thus 
be set up in the cell and affect the value of the measured resistance. 
This error will be comparatively small in most cases, since the 
applied E.M.F. is generally so high (50 volts or more) that the small 
back E.M.F. is negligible in comparison. But the case is quite 
different if transfer resistance comes into play. l 
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The chief conclusions may be summarised as follows :— 

That part of the irreversible resistance of an electrolytic cell whic 
is concerned in the transfer of the current from electrode to electr. 
lyte has been studied in a number of cells. 

Transfer resistance is greatest when gases are liberated at th 
electrodes, considerable when gaseous ions are utilised in carrvin: 
the current, though not liberated at the electrodes, and negligibi: 
small when the current is carried by metallic cations and by anio: 
which readily dissolve the anode. 

Conditions favourable for high transfer resistance are low curr 
density. low temperature, polished surfaces and, high over-voltaze. 
Those conditions which affect the nature of the ‘surfaces affect aly 
the transfer resistance. . 

Transfer resistance is dne to the mechanical resistance (pressur 
and frictional) which opposes the penetration of gaseous ions int 
the surface of the electrodes. . 

Measurements of electrical conductivity are liable to serious ert 
if transfer resistance is not perfectly eliminated avd there is rea~ 
to fear that this has not been dene in Hetermining sore of the 
conductivity data at present available. 


Planning a Works Research 
Organisation. 


The following ix a report of the discussion which took phic 
before the South Midland Centre of the LE.E.. on Wednesda: 
Feb. 5. on Mr. A. P. M. Fleming's Paper on the above subject. 
An abstract of the Paper appeared in Tue ELECTRICIAN oi 
Jan. 24 :— 

Dr. C. C. GARRARD said: The organisation described by Mr. Flemn: 
in his Peper covered a wider teld than the title would suggest. I 
particular it was clear that Mr. Fleming combined the function of the 
works laboratory with thet of the research department. He ilr. 
Garrard) doubted very much whether this was desirable. The reson b 
doabted the advisability of combining the works laboratory with the 
research depirtmeat, was that a researcher should have his mind fre 
from routine work and consideration of out put, in order that he may! 
able to concentrate entirely upon the particular researches in hand ` 
works laboratory was essentially a part of the production de part ment. 
It was simp!y an organ of control for the use of the management. ''! 
course works output was eventually the object of the research depar- 
ment as well, but it should he the future out put after, say, three or feu 
years. That is to say, the research department should always look this 
pmnount of time ahead. As regards purely scientific research he did nit 
think this was the function of the works’ research organisation. The 
true funetion of the works’ research organisation was industrial research. 
having for its object the application to industry of the results of scientitic 
research, which had been carried out elsewhere. Mr. Fleming als 
combined in his research organisation the functions of the development 
department. Dr. Garrard was of the opinion, however, that development 
should be kept distinet from research. The organisation of the develop 
ment depərtment must be different from that of the research department 
and works laboratory. Considering a large works, such as that with 
which Mr. Fleming was connected, one would have in the first instance 
works’ chemical and physical laboratory for carrying out certain duties 
There should also be a central research department, the members of 
which should constitute the advance guard of the whole workers orga"! 
sation in its march forward. The development department, however! 
should be departmentalised. The development department would pet- 
form, among other duties. those mentioned under “ Technical Processes. 
Each department or specialised factory or works should have its ee 

actor 
organisation. All model making and experimental manufacturing shoul! 
be under the control of the development department.” It was better te 
keep this away from the research organisation which should be conceme= 
with industrial research pure and simple. With reference to the varie!“ 
illustrations of research departments, illustrated in Mr. Fleming $ er 
he should say the window space was too small. He thought the walls « 
such a building should be practically all windows, which could be obtain l 
with ferroconerete construction. An illumination of 7} ft. candles 


ae ge ical 

Dr. Kappsaid it wasnaturalto'consider what Universitiesand Te enm 
Colleges could do to promote scientitic research directed towards mens ; 
ate use in industry. They all had laboratories, and the men Wor R 


what re 


at present meant by the term industrial research. The helpa Univers 
could give to industry by way of research must be on the whole indire: : 
it might’ be by a great discovery which would have to be developed A 
on in one of the research laboratories, such as the author had in view, “ 
it might b> by training men to work in such laboratories. The ue 
deponded upon the lucky chance that a person of exceptional abi 
happened to work in that laboratory, and could not be counted on ie 
certainty, but the latter could be made a certainty, and it was jn thr 
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direction that Universities could be of real assistance 'to industry. He 
was glad to see that the author took a broad view as regards exchange of 
information between firms engaged in the same industry. In the U.S.A. 
this was already the rule. If we looked at the admirable periodicals 
issued by the two leading electrical engineering firms, there we found that 
they gave freely not only to American competitors, but to all the world 
the results of their researches. This was carrying out the principle of 
co-operation in a liberal spirit. Here, he feared, this principte had not 
heen carried out quite in the same way. We also had co-operation before 
the war, but mostly of what one might call the purely commercial type ; 
say for the purpose of keeping selling prices up or securing some legisla- 
tion beneficial to a particular industry. In a scientific sense there was 
rather rivalry than co-operation. Then there was the question of the 
small firms who are financially too weak to establish each its own research 
laboratory. The cost of such a laboratory was very great. It was here 
that the principle of co-operation might be employed. Laboratories of 
adequate size might be established on the princi ple of a trading company 
with the firms as shareholders. Any firm who was a member of the 
company could have its research done by the staff of the laborat ory, the 
cost being charged to the firm ordering the research. The cost:nz should 
be done on such lines that a profit was made so that at the end of the 
year a dividend would be available, The cost to each individual firm 
would be much less than in the case of each having its own laboratory 
This was & sufficiently important matter, but mote important still wes 
that by sharing valuable information among all the mempers of an 

industry, the Nation as a whole would benefit. . 

Mr. W. WILSON remarked that industrial research itself was divisible 
into two grades, each of which should be treated separately, and be under 
separate management. In the first place, their functions were distinct ; 
secondly, they required a different class of man to carry out the work : 
and thirdly, many factories ouly required the lower grade (using the 
adjective as representing its position in the scheme), particularly in these 
days when the products of our industrial establishments were becoming 
sp evialised. To illustrate these distinctions let the progress of an 
urdinary factory product be considered. Upon completion in the shop, 
it was subjected to supervisory inspection by the foreman, and passed 
on in the regular sequence of things tothe test room. Here its fitness for 
the market was established by tests. All this wes ordinary works 
routine, and if progress and improvement were not desired in any respect, 
nothing further was needed. But as soon asthe necessity was recoynised 
for a continual advance in the direction of perfection, then a special 
department was required, which would be responsible for the developing 
of new ideas into “‘ manufacturable ° commodities. - The head of such 
a research department, which might he termed the “ Development ” 
section, must be thoroughly versed in the actual products, as well as the 
methods and processes. 

Mr. H. V. Kramer said that the problem of industrial research organi- 
sation was so vast that even now, with all the available material, it was 
hardly possible to lay down a clean-cut principle. Personal y he did not 
see how the erection of large laboratories would tangiblvy assist the needs 
of large mechanical and electrical manufacturing concerns, without some 
intermediate link being formed between the present works organisation 
and its facilities for design and production, and.that of the laboratory. 
He would rather like to, see, first of all, attention paid to the erection of a 
number of exp2rimental workshops, complete with a well-equipped test ` 
room, or small labotatory, specially equipped for the production of first 
constructions to make up spacimens of new apparatus developed by each 
department of a large works, and so create a valuable addition to the 
p-esent incomplete system existing in almost every large manufacturing 
establishment. With this experimental workshop and laboratory, a 
small research library and test record intelligence department, should be 
connected, of, however, a purely specific value to the department. Then, 

and then only, the departmental manager of large works might be in a 
pasition to give tangible form to ideas from the staff of hisdepartment, 
or from the suggestions made to him hy his clients or his salesmen, 
concerning the needs of the particular line in which he specialised. It 
woald enable him to produce samples quite irrespective and without 
interference of the regular routine productions for which the machinery 
of his particular department was laid down for. He was sure that a 
central laboratory of any of the types shown in Mr. Fleming's Paper, 
would not entirely be able to meet the variety of demands in this first and 
most important 


out for quantity 


ae productions. He did, however, admit that in addition 
Q 


le experimental workshops attached to every department, with or 
without small laboratory facilities, some scientific higher institution such 
às a central research laboratory, was essential. and therefore the question 
arose how the provision of such a purely scientific research laboratory 
could best be met. Communal or co-operative laboratories had . been 
mentioned as an alternative, but it was doubtful whether or not such 
co-operative research laboratories, built for the needs of several works 
who would join in the expense involved by the erection and upkeep of 
such communal laboratories, would be a success owing to trade rivalry or 
secrecy of ideas. 
° pS SSNS 

A Large Japanese Wireless Station.— According to the 
Revue Générale de |’Electricité ” a large wireless station is 
o be erected in Fukushima, Japan, at a cost exceeding two 
ulions francs. It is expected that the new installation will 
at work within two years, and will enable direct com- 
~ wnications to be made with San Francisco, a distance of 
‘,400 kilometres (about 4,200 miles). : 


t 
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logical point, and which was-common to all works laid - 
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A Joint Workshop Committee at 
' Work. 


— 


The following interesting account of the working ofa Joint Work- 
shop Committee is given by Mr. M. J. E. Tilney in a recent issue 
of “ Common Sense.” 

In the case described (a mall engineering firm) it was laid down 
from the first that the members of the Committee were to take a 
hand in the fixing of the piece rates to be paid, and by including . 
representatives of all the operations in the particular munitions 
product handled, a division of the available amount was arrived 
at which, while not perhaps giving entire satisfaction to every man, 
was, at least, recognised as being the fairest that the men themselves 
could devise, with the assistance of the greater experience of the 
works manager and managing director. , 

The method adopted was as follows: A contract having been 
made on the basis of a certain output per week, the Committee 
were told the total price that was payable for the article, and the 
standing charges were then detailed, showing how these would 
vary with output and how they would fall very rapidly after a 
certain rate of output was reached. From this the available amount 
for labour was arrived at, and an estimate was given of the possible 
rate of production for each operation up to the completed artiċle, this 
rate of production being stated at “ per hour” for simplicity. The 
Committee would then at once see what.rate of pay per hour was 
obtainable on each Operation, and could grade this according to 
the skill required for each operation. Further, the management 
intimated that the basic rate of production taken would be appreci- 
ably below the utmost possible for each operation, and an induce- 
ment to improve on this average or basic rate was given by a graded 
piece rate, of which the following is a good example :— 


A basie rate of 250 per shift of 10 hours was taken for one of the 
most accurate pairts on a large semi-automatic capitan. 

The actual maximum obtainable was, for a very skilled man like 
the works manager, about 500 por shift. . 

For the 250 pieces or anything below that a definite figure was paid 
which may be represented by the figures 32-5. and this figure continued 


to apply for all pieces done over 250 up to 300 per shift. 


Beyond 360 pr shift the price per piece rose to a figure represented 
by 50 for all that were done, and this figure applied to all up to 400 per 
shift. 

If and when 400 per shift was reached the price for all done was 
represented by the figure 58. 


Now whereas up to the time of fixing this sliding scale the output 
had seldom, if ever, exceeded 250 per shift, there was an immediate 
increase in the output, and it was seldom that any operator fell 
below the 300 mark, and in most cases every operator reached the 
400 mark at least twice in every week. The larger increment in 
price was given for the numbers above 300 rather than for those 
above 400, because it was recognised that the 400 figure could not 
be regularly reached, and the advantage to the firm increased 
directly after the 250 mark was passed through a rapid fall of 
standing charges per picce produced. Now this sliding scale was 
entirely the result of the consultations of the Committee, and the 
members were therefore responsible to the other workers for its 
being satisfactory. It was slightly altered to meet altering condi- 
tions on one or two occasions, but in the main principle as laid 
down by the management, that a substantial increase should be 
made beyond a certain output, it remained unaltered. 

It appears to the writer that this idea could be extended to 
meet the demand which is now being made for labour to have a 
larger say in the economics of its product. 

Let us assume that work is offered to a firm at a given price. 
The Committee would then meet and the management would place 
before the members the basis on which the work could be accepted. 

The members would, after the first one or two examples, have 
obtained a certain knowledge of the amount of the standing charges 
to be covered, and the sum available for Labour’s -remuneration 
would be readily arrived at. It would then be for the Committee 
to consult as to whether, with the plant available, a living wage 
satisfactory to Labour could be paid for the work, and what rate 
of output was required to enable this wage to be paid. The writer 
has sufficient confidence in the British working man to believe 
that, if the problem is put fairly and squarely before him, he will 
realise that the Utopian ideas of the extreme Socialists are im- 
practicable; that plant and machinery to enable him to earn his 
living do not grow on trees, but have to be made by other workers 
who also require to be paid, and that such payment cannot be 
arrived at without the intervention of Capital in some form, and 
that, moreover, capital is entitled to its wages in the same way as 
he is himself, in proportion to the work it does. 


a2 


206 


~ 


A small example may be given of the way in which the Committee 
may work to avoid discontent. 


One of the operations in the munitions work which the writer's 


firm has been doing was carried out on two machines which differed 
materially, both having been adapted,for the work. The result 

was that it was not physically possible to do as many pieces on 
one machine as on the other in a 10-hour shift. As a result, the 
men working the slower machine were paid a higher rate per piece 
than those working the other machine. 

One of these latter complained to a member of the Committee of 
this, and the matter was brought before the Committee, and the 
whole poistion was put right in a few minutes by the offer of an 
exchange on to the slower machine, when the higher rate would 
be paid, but this was promptly declined because, as the man himself 
said, ‘““he could not work as fast on that machine,’ and he then 
saw the justice of those working the machine being paid at a higher 
rate per piece. 


Welding Processes. 


The following is an account of a further discussion on the 
above subject “which took place before the Institution of 
Mechanical Engineers in Manchester on January 30th. An 
account of the discussion which took place in London was 
given in our issue of February 7th. 

Mr. D. ADAMSON. in opening the discussion, seid the problem for 
enginecrs seemed to be how to choose from various systems thet which 
wes most suiteble for the perticuler operation contemplated. Mr. 
Heston hed very carefully steted thet he did not speek in fevour of eny 
one system, beceuse they were all equally good in their respective places, 
If the authors, either at thet meeting or on some future oecesion, would 
give some guidance es to when s perticuler system should be edopted, 
end whet wes its proper place, the informetion would be of greet velue to 
engineers. It wes suggested in Mr. Heecton’s Peper thet the cerbon 
arc was the only true welding are. On the other hand, they would all 
agree that the ‘operation of the metellic are wes more ev sily learned 
then either of the other systems. The method of testing samples to 
destruction wes not quite what wes wanted. Mr. Heaton’s remarks as 


to the tests of completed vessels of any kind were very valuable and’ 


suggestive, and he thought it was in that direction thet the authors 
of the Papers must look to the generel body of users to develop the 
method by which the work could be inspected carefully so as to ensure 
reliability. 

One question that he wished to put wes this: Which of the verious 
systems did the authors suggest as being the most suitable for we!ds in 
large vessels, in which allowence has to be made for expension and 
contraction during the period of welding ? He would also like to draw 
attention to whet was said by Mr. Cave in his Paper when referring to 
the manufacture of oxygen by the electrolytic process. ‘' These equip- 
ments have been very largely used for the production of hydrogen for 
the hydrogenation, or hardening, of oils *"— presumably to make them 
suitable for edible use—‘‘ as there is a considerable scope for the process 
among the big Liat of the States. Of course, oxygen in large 
quantities is produced ‘as a by-product.” Then Mr. Ceve referred to 
the repeiting of defective castings in the foundries, and his observe. 
tions were æg contribution to the discussion on the other Papers. * The 
welding of small steel castings with oxy-ecetylene is quite extensive. 
Not so, however, with heavy castings, as the cost of the process is so 
much in excess of that. of the electric process, which wes found to make 
welds good enough for a great variety of this work, where strength is 
not required.” He left it to the authors to reply to that observation, 

Mr. J. P. BEvsown said he had used electra: welding for generel 
purposes, but more perticularly for welding small sections of wire, 
for a considerable length of time. In connection with thè welding of 
ships he asked how were they to get over the strains and stresses 
venerated through the heating that took place at particular points in 
building up the ship. The oxy-acetylene blow-pipe wes excellent for 
setting rid of masses of metal which accumulated in rolling and were 
very difficult to remove otherwise. Hitherto he had-had the idea that 
e.luminium could not be welded, but he had enlarged his knowledge that 
evening. 

Mr. A. Saxon seid at the works of his firm an accident occurred to a 
part weighing 10'cwt. to 12 cwt., which did not belong to them. It 
hel to be welded in some fashion. A welder did the work end sent in 
B bill for £19 for repairing one fracture of that casting. The matter 
was explained to him and the bill was reduced by about one-half. He 
mentioned this incident in view of Mr. Davies's stetement. that “the 
cost in many cases is infinitesimal compared to the cost of a new part. 
The instrsnece compsnies had been most enterprising in the testing 
and adoption of various systems of welding. A satisfactory job bene- 
fited the customer who hed the breakdown repaired quickly, and it 
also benefited the insurance compeny, because the work was done more 
cheaply. Some time ago a very lerge breakdown took plece, and a 
firm who were making e sper iality of electric welding said they would 
undertake to weld ell the cast-iron perts if they were given the job of 
welding @ large crank sheft. The people whose shaft it was seid my. 
did not want to run eny risk end the insurence compeny vas also 
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somewhat chery ebout it. They seid some of the cast jion perts could 
he welded, but they would have a new shaft. Thereupon the welding 
firm said they did not care about the cast-iron parts, and those were 
eventually done by the oxy-acetylene process. The inferencé one was 
inclined to draw was that electric welding was not considered good for 
cast-iron. They had in their works a large cylinder casting with one 
or two slight defects. A welder who had electric welding appliances 
was asked if he could make a satisfactory job of it, and on his assurance 
that he could, he was given the work. When the cylinder was put on 
a boring machine no tools that could be got, even if hardened or meade 
of the best steel, would touch that cylinder, and at the end they hrdto 
construct a small set of grinding tac ‘kle and grind it down to the bore. 
The eylinder had worked under superheeted steam and wes sub ject to 
expansion and contraction of a very extreme character, but it was 
working all right to-day. One dithculty they experienced wes in the 
machining of welded articles. The process tended to make them very 
hard. In cast iron, at any rete, it was almost impossible to machine 
any parts thet had been welded by any of the processes. . Perhaps what 
was needed wes è very cereful exemination end survey of the parts and 
with experienced welders the percentage of success would be very high. 
If better trained welders could be introduced into the workshops, and 


carried out their operations cerefully there would be an improvement. 


Certainly engineers could look for very great assistance in Connection 
with breakdown work and where it wes necessery to seve time. 

Mr. GRAHAM, speaking es 2 representative of the insurance com penies, 
said he wes most interested in the eest iron side. Some VETS ego 2 
steem pipe burst from expension, end it was welded and the insurence 
compeny peid the bill. They were told, © we heve welded it so thet it 
is stronger then ever it wrs. A month leter it feiled at the seme place 
end wes welded evrin. The company paid thet bill elso. A cracked 
spur wheel was welded up end seemed e good job, but efter working 
for.three weeks it broke in the seme place. In that case the compeony 
mave the firm e new whecl ‘Phe complicated neture of the breech end 
of large ges engines wes well known.  Thousends of pounds were ex. 
pended every veer in replecing breech ends which hed cracked, end if 
they could he welded it would be 2 great seving in time as well es money, 

ut hitherto welding hed not given setisfectory results in these er ses, 
and he would like to herr what the authors could suget about them. 

Mr. W. Ixua seid bis experience of both oxv-acet viene and electri 
welding was somewhat unfortunate, The dominating impression left 
in his mind efter reading the Papers was thet too much depended upen 
‘the human clement. There were so meny conditions—tem perature of 
fame, use of flux, &¢.—thet it was difficult to get a workmen who could 
do the work satisfactorily, Altogether it seemed to him that the process 
wes still in its infency. So fer ex steam boilers were concerned the 
insurance companies were rgeinst it. Generally the attitude taken up 

as that for certein parts it might be a good thing, but for boilers end 
for shells in tension it wes not edvisable to adopt it. 

Mr. PoLLockK ssid he did not quite agree with Mr. Davies's remarks 
that oxy-acetylene held the field against any other system. He knew 
a firm who hed operated very largely with electric welding and obtained 
some very successful results, ‘The country owed a lot to the advent of 
welding during the last few years. He gave as en instance the German 
Ships interned at New York. Had it not been for the advent of welding, 
more especially electric welding, it would have taken six to nine months 
to repair the dameged parts end put those ships in commission. As æ 
matter of fact they were in commission in about six weeks. With 
regerd to cast iron it would appear thet the only successful way of 
welding it was to stud it across and weld across the studs. A railway 
company operating not far from Manchester had some large passenger 
locomotive frames welded up by the oxy-acetylene process about three 
years ago. Each frame geve out in less then 12 months. A firm of 
electric welders wefe called in and welded four of the frames es an 
experiment. They had been running fcr two years in good condition, 
and the firm hed completed ebout the 150th frame. Not one of them 
had given out, There was no doubt that cach system of welding had 
its own sphere. Electric welding was suiteble for various jobs; the 
oxy-acetylene process for others. The crank sheft of a lerce Diesek 
engine was welded by a Liverpool firm at a cost of £95, end hed been 
running for seven months without any sign of defect, If it hed been 
renewed the cost would have been about £750. 

Mr. G. Cooke thought electric welding was in its infancy. Cxy- 
acetvlene welding had been very useful in acroplane work, Aluminium 
could be welded, but the result was really a failure on eer Ount of the 
oxidation. It broke adjacent to the weld, 

Mr. Duxtop endorsed the statement that each process had its own 
sphere. The resistance type of electric welding easily heat eny other. 
both for speed of operation and cost, in the cese of repetition work of a 
suiteble character. For misc ellancous work oxy-acet¥lene welding was 
much hetter than electric welding. His firm hed not done any are 
welding, but they were interested in it and had made inquiries čs to 
which wa? the most suiteble—elternating current supply or direct 
current supply. On that point there was a PNY of opinion ameng 


. makers. 


Mr. HEATON, in replying, said it was not easy to answer the qyestions. 
when and for what should electric welding be used, when and for whet 
should the oxy-ecetylene process he used? It was a metter, of ex- 
perience. <A good deal of information on the point was embodied in a 
Paper he read about five years ago before the Institution and he hoped 
to give some more in writing. Cne hed to consider carefully the material 
that wes welded end siso the shape of the article. Cast iron we'ding 
wes a matter for experts, end he kept off it as much as he could, but a ° 
good deal of satisfactory work of that sort had been done, some hy 
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himself. Undoubtedly each system had its own sphere; he had em- 
phasised that point in his Paper. With regard to the electric arc, he 
was decidedly of the opinion that direct current should be used in most. 
systems, particularly in the Kjellberg and Quasi-are systems. Welding 
could be done by an alternating current, but the operation was not so 
easy and the results not so reliable or so good. A welder required as 
much training as a fitter,and it was a very rare thing to find a man 
who was capable of doing good work on a variety of jobs. The system 
he followed wa; to put a man on to one job and keep him at it. A 
course of training was necessary. Anyone who started afresh must 
be prepared to spend a lot of money, but if he went about it in the 
right way he would gertainly get good results. 

Mr. Davies said experienced men could weld aluminium more easily 
than mild steel. In welding a casting it must be made hot before and 
. after the process so as to anneal it, and stop the contortion or the ex- 
pansion and contraction. The meta! at the break had to be joined 
with a silicon rod and a!l made liquid together, and the welder must 
go over it quickly. It did not matter how large the casting was, so long 
as it was a reasonable thickness. But they must have a good welder. 
The secret. of welding gas-engine nee was to heat them before and 
after. Aluminium could be welded tery easily, but the men must be 
trained. - Certificates were issued by the British Welding Association, 
and every employer of labour ought to send picked men to be trained 
and to obtain a proficiency certificate, enabling them to undertake any 
class of werk. “ee 3 ” 

Mr. HAZLEDENE observed that welding was adopted at the Crewe 
Railway works about four years ago. He was sent to the Northern 
Polytechnic in London for a course of training, got his certificate of 
onelencys and had been training other men. There were now.some 

ozeng of very efficient welders at Crewe. They had done a good deal 
of repair work in cast iron and had some very successful results. 


——e—————— 
Correspondence. 
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BALANCED THREE-PHASEK FURNACE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to my contribution to the discussion 


on Prof. Miles Walker's Paper, and the author’s reply in the 
current number of the “ I.E.E. Journal,” will you allow me 
space to explain that in a practical application of the idea I 
was intending to meet the difficulty of obtaining sufficient 
resistance by means of the form of the furnace bowl or well. It 
would be divided to secure a restricted path between the 
bottom electrodes, or even to force a sec@idary arc through 
the slag from the surface of the metal in one half of the well to 
the other. 

Otherwise the heavy current could be put into the metal by 
the inductive method. I fully recognise that the practical 
details require careful elaboration, but there may be germs of 
usefulness in the suggestions.—l am, &c., | 


Ruislip, Feb. 5. JAMES WHITCHER. 


Methods of Obtaining Indemnities 
From the Central Powers. 


In the memorandum of the Federation of British Industries on Peace 
Aims particulas are given of the possible methods of compelling the 
Central Powers to pay indemnities, &c. It is estimated that Germany could 
pay annually at least £600,000,000 to the Allies towards the cost of the 
war. Part of this could be transferred by taking raw products in part 
payment and other valuables such as art treasures. The most obvious 
tangible asset is raw material, and (iermarty could be made tò pay in 
potash, iron or other mineral resources, and, above all, in timber. Figures 
are given of some of the chief possible sources of revenue. In certain 
cases the same amount of receipts will not be obtained after the war as 
before. For example, of the 27,000,000 odd tons of iron ore raised in 
Germany, nearly 73 per cent. came from the Minette mines in Lorraine. 
With the loss of this province Germany's production of ore will fall to 
a comparatively small figure, and even before the war it was not sufti- 
cient for her own smelting works. 
German Austria in Germany will mean that she will control the Styrian 
mines, which will largely redress the balance. It is also known that in 
‘certain cases the German figures were far below the actual amount. 
For example, there is reason to believe that the total receipts of the 
German railways were far higher than those given, and the secret fund 
thus obtained was devoted to the secret service, the army, &c. Statistics 
of the population and area, Imperial revenue and expenditure, how the 
revenue wa3 raised, &c., are set out. It is estimated that about 


£100,000,000 saved from military expense could be paid over to the. 
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On the other hand, the inclusion of | 
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Allies, leaving some £85,000,000 for Imperial functions. Each State had its 
own revenue, but as these were in the main devoted to purposes likely to 
cost as much after the war as before, much cannot be expected from them. 

Omitting 23 small States, the total Imperial revenue and the revenues 
of Prussia, Bavaria, Saxony, Wurtemberg and Alsece- Lorraine in 1913 
amounted to £499,533,186, and the total debt was £995,392.386. The 
tote! Imperial and Federal pre-war debt was £1,028,300,000, the balance 
in joint stock banks (1912) £468,000,000, the balance in English stock 
banks (1913) £1,053,000,000, the belance in German savings banks (1910) 
was £869,000,000, and the balance in English savings banks £231,157,000. 
The gold coin in circulation in 1912 amounted to £180,000,000. ‘These 
figures are given in the the event of a demand for a capital levy to pay 
off part of the Allied debt at cnce. The total wea'th of Germany in 1913 
was given by Helferich at £15,000,000,000, but there is every reeson to 
suppose that this was a low estimate. The total, German Imperial debt 
in 1913 was £246,112,100, the tota! war debt in 1917 £5,000,000,000, and 
the interest required annua!ly £350,000,000 to £400,000,000. 

NATIONAL INDUSTRIAL WEALTH. 

As we cannot hope to get more than 100 millions from the Imperia 
revenue, we must turn to possible sources of new taxaticn. In 1913 the 
value of the German imports was £560,335,800. Transport and com- 
munications are for the most part under Government control, and 
therefore easily taxed. The following figures are for the year 1913 :— 
618,000,000m.tons goods on rlvs.,2,213,200,000 mks. (== 50°96) £55,000,000 


1,798,000,000 passengers, 975,800,000 mks. (= 5099) ses... see 24,400,000 
Letters : 3,872,163,800, 10 pf. stamp ......... sce cee eee eeeee 19,860,819 
Postcards : 2,097 ,889,240, 5 pf. stamp .o.cssssesosseresseessoss 5,500,000 
Printed matter : 1,963,366,670, 5 pf. stamp ..........es.eeceee 4,908,416 
Business papers : 41,486,180, 5 pf. stamp TEA 103,715 
Samples : 124,802,850, 10 pf. stamp ....ssesssssessessosesesossoss 624,014 
Journals : 2,462,629,710, 5 pf. stamp ...osssssssssosessereesoses 6,156,574 
Money snt by post : 2,754,023,616, 10 pf. stamp ............. 13,770,118 
§2,073,757,950 urban ............cseee eee 

Telephone Messages) 444,194,700 interurban ooo f 177289763 
Inland, 40,325,870, 20 pf. stamp...............006 403,258 

Telegrams \ Foreign, 17,747,200, 20 pf. stamp sociso, 177,472 
Total............ £143,334,150 


In addition, cheques would have to be taxed, and an indemnity tax of 
10 pfennig would produce a very considerable sum. It would probably 
be desirable to have the tax levied on the basis 10 pfennig per 20 marks, 
and a similar system would have to be adopted in the case of drafts or 
other credits. ‘The tota! of £143,334,150 i; well within the mark, despite 
the fact that there might be a considerable reduction on the total receipts. 

In 1910, 91,000,000 tons were carried on canals and rivers, and at 
4 marks per ton this would yield £18,200,000. In addition, a tax on 
tonnage might be exacted. There were in 1907, 26,235 vessels of 
5,914,000 tons, and a licence of 5 marks would produce £1,478,500. The 
total from canal transport would therefore be £19,678 500. 


ELECTRIC POWER. 

In 1913 there were connected 3,725,769 kw. Vickers’ Electrical Section 
considers this would produce 28,315,844,400 kw.-hours, which at 
gd. per unit would produce £73,743,345. The reason for taking this 
amount is shown by the following figures: The Sheffield charges are 
0-84d., Manchester 1-03d., Leeds 1-04d., and Glasgow 1-21d. A tax of 
20 per cent.s= £14,748,669. 
than in the United Kingdom, and therefore 3d. would be a fair estimate. 
It is known that there has keen a 50 per cent. increase in the number of 
power stations during the war, but it is probable thet this will be counter- 
balanced by a decrease in demand for power caused by the social up- 
heaval, &c. 

SHIPPING. 


In 1913 the total number of German ships was 4,850, and the tonnage 
entered in 1911 was 31,645,695, and cleared 31,536,788. <A tax of 60 
marks (£3) per net ton would yield £9,451,172. If preferred, a tax 
averaging out at 6s. 8d. per net ton on German ships entering German 
harbours might be charged = £10,530,000. 

FORESTS. 

The German forests cover an area of 34,569,800 acres. Of these, 
Crown forests, State or partly State owned, communal forests, &c., 
represent 18,439,800 acres, leaving in private hands 16,130,000 acres. 
The forests yield annually (according to 1914 reports) 26,183,410 yds. 
of timber and 23,348,640 yds. of fire wood. A taxeof 2 marks on the 
timber would raise £2,618,341, a tax of } mark on firewood £583,716, or a 
total by forest products of £3,202,057. 

It may be added that timber would b2 a very suitable product to take 
in part payment. Very little building timber is obtainable within the 
Empire, Canada, our nearest large supply, being a long way off, and the 
bulk comes from Scandinavia. 

FISHERIES, 


In 1912 the total value, including inland fisheries, was £20,783,398, 
and a tax of 20 per cent. would yield £4,156,000. 

The value of agricultural imports, &c., in 1913 (including, however, 
certain vegetable and other fibres, &c., used in the industry) was 
7,036,738,000 marks= £351,836,900. An average tax of 10 per cent. 
should produce £35,183,690. 

AGRICULTURE. 


According to the latest returns (1893-1900), 91 per cent. of Germany 
was productive, and a tax of 2 marks per acre on the 65,199,530 acres of 
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areble land would yield £6,519,953, and 1 mark on the 21,397,300 acres 
of grass land, &c.. £1,019,865. From wheat, rye, barley, oats, wine, å e. 
(according to the 1913 statistics), the total yield from taxation would be 
£44,309,352, and from horses, cattle, sheep, poultry, bees, &c., 
£33,959,555. It is pointed out thet the agriculturists have been long 
the backbone of the military party. Their methods are scientific ard 
up-to-date, and the industry should be able to bear the taxes indicated. 


MINERAL Raw Propvucts oF 1912 (METRIC Toys), 


COA en ein i esa 174,875,297 | Lead ore ............ 142.839 

Lignite ........ . 80,934,797 Copper ore ......... 974,285 

Iron ore ............ 27,199,944" | Rock salt............ 1,296,302 

* Zine ore.... 12... 00 643,598 | Potassic salt ....... 11,161,202 
Other products 00.0.0... ccceeeceeee ee 581,791 


The total value in 1912 was 2,369,000,000 marks, an increase of 
283,000,000 marks over 1911, and a royalty of 10 per cent. would yield 
£11,845,000, less allowance for loss of Lorraine £4,845,000, or a net 
total of £7,000,000. 


VALUE OF FouNDRY PRODUCTION IN 191). 


Pig iron- 5.24 osisesth soe £42,525,550 at 10 per vent. £4,252,555 
Zine 10. ceecescceeeeeeeeee 4,717,950 e 571,795 
Legd. esseere 2,207,600 pag 220.760 
COPPE sererai renra 2,200,700 5 220,070 
Silver secesesecseees 1,606,650 R 160,665 
God seratan 693,750 3 69,375 
Tin atetesescrueoves 1,974,800 ik 197,480 
Sulphuric acid ......... 2,031,050 s 203,105 

Total onenera ra a a £O,890, 506 


Ten per cent. on flax imports would bring in £242,500, on hemp 
£125,000, on jute £350,500, and on silk £927,200. A tex of 10 marks 
per metric ton on mineral oil would give £527,698, 10 per cent. on rubber 
£585,200, on leather £2,222,378, and on tanning material used £319,323. 
A tax of 4 marks per ton on cement ca proposed (El 200,000), and 10 per 
cent, on exports by the electrical industry (valued at £222,000.000 
marks), yielding £1,100,000. On motor cars, parts, &c., a tax of 10 per 
cent. would yield £815,000, and on petrol, &c., £229,650. A tex of 
60 marks per ton on sugar would give £3,000,000, 1 mark per gallon on 
heer £76,120,000, and 5 marks per gallon on alcohol £21,143,870. The 
complete figures for the dye industry, chemical industry.and of celluloid 
paper-making materials have not yet been obtained, nor the receipts of 
places of amusement, but these would produce a very substantiel item. 

A tax of 20 marks per head on the 14,343,000 employed in industry 
and commerce, &c., in 1907 (by 1$]3 the number must have been rt 
~ least 15,500,000) would yield £14,343,000. If the tax were made uni- 
versal end included domestic servents, egriculturists, &c., it would pro. 
duce et least double. In 1913 Helferich declared thet the income of 
Germany wes at least £2,000.000,000, and so fer as can be judged he wrs 
under rather than over the mark. Allowing for decrease in income, and 
subtracting cost of collection, &c., there would be a minimum of 
£200,000,000 on a 5s. in the £ basis. 

The grand total of the taxation from ell sources is £752,808,215 per 
annum, but as it may be considered that not enough margin has been 


allowed for decreased national wealth due to the war, and in particul:.r ' 


to the hostility with which Germans and German goods will be regarded 
elsewhere for meny years, a deduction is made of £152,808,215, leaving r. 
net annuel sum of £600,000,000. 

Statistics for Austria- Hungary, Bulgeria end Turkey ere also giver. 
Austria should contribute £110,000,000 per annum to the Allies. Bu!- 
gerie and Turkey are backward Stetes with greet potentialities. Bu!- 
garia, on the whole, is fairly sound, and her edministration has, in the 
mèin, been fairly honestly and well run, while Turkey is thoroughly 
unsound financially, largely because of a corrupt and incompetent 
Government. Both, however, possess great potentiel weelth, and the 
policy of the Allies should be to develop these with the object of obtain- 
ing en increased revenue. Tọ do this the soundest policy would eppear 
to be: (1) To place the Allids in charge of the revenues of these two 
States ; (2) to take over all loans, treasury bills, &c., due to Germeny as 
_ part of Germany's investments abroad, the total to be deducted from the 
amount of indemnity Germeny has to pey to the Allies ; (3) to deel with 
the infletion of the currency in Turkey end (if necessary) in Bulgerie ; 
(4) to claim that ell present railways and all future concession for methods 
of penetration with Turkey or Bulgaria should be reserved for the Allies, 
and airailazly all mneral or land concessions also. The Allied Board of 
Control to have power to allocate such concessions to private com. 
panies, &c., if desirable on conditions that such bodies shall pay an cnnuel 
royalty or percentage or make some other similar financial return to the 
Board of Control, which sum should be set aside towerds the ennuel 
instalment of the indemnity. From these sources it should be quite 
possible to raise an average sum ennuelly from Bulgaris of ebout 
£31,000,000 for 40 years, making a totel of £1,240,000,000, while from 
Turkey at least 21 millions annuelly could he raised, making e totel over 
40 years of £840,000,000. The memorendum goes on to give a method of 
stabilising Turkish finence. Allied cleims, &c., would be met and pe'd 
by edvences agesinst the £T120.000,000 of Germen Treasury ponden 
the hands of the Allies (£T160,000,000— £T40,000,000 for the new issue). 
A consortium of benks might be entrusted with this operation for 
account of the Allied Governments. 


* Mostly from Lorraine. 
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A Small Spring Gable Drum. 


The London Electric Firm send us particulars of the smallySpring 
Cable Drum, illustrated below, which serves the purpose of automatically 
winding up slack flexible cables. Slip ring and brush connections are 
provided and any number of terminals may be fitted. The drum may 
be made up for winding by hand, with or without gearing, in any size 
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and for any purpose. We are infcrmed that the firm manufactures all 
types of cable winches and drums of beth wocd and steel, for use with 
current carrying cables, for colliery sinking pumps, mine pumping, 
Inspection of shafts, tunnel boring, &c. These are fitted with worm, 
spur or patented gearing, which is self-sustaining in all positions without 
ratchets or pawls. 


Disposal of Surplus State Property. 


The Ministry of Munitions has approved of an organisaticn for the 
disposal of all surplus Government property. An Advisory Council 
has been ap] ointed to advise the Minister on such questions of policy 
as may be referred to them. The members of the Council are :— 

Lord Salisbury (chairman), Mr. J. R. Clynes, M.P., Lcrd Inchcape, 
Lord Colwyn, Sir Howard Spicer, Mr. W. L. Hichens, Sir John Ferguson, 
Mr. F. Dudley Docker, C.B., Sir Byron Peters and Sir Peter McClelland. 

The organisation consists of a Beard directly respcensible to the 
Minister, to be called the Surplus Government Property Disposal Board. 
The chairman of the Board is Mr. F. G. Kellaway, M.P., Deputy Minieter, 
and the secretary is Major F. C. T. Tudsbery, 0.B.E., LL.M. 

The departmental organisation is divided into 17 sections to deal with 
the different elasses of property arising fcr dispesal; at the head of each 
of these sections is a Controller. i ; 

Of lands, buildings and factories and furniture the Controller 18 
Mr. E. H. Coles; of plant and machinery, Mr. C. L. Morgan, (.B.E. : 
of mechanical transport, Lt.-Col. C. V. Holbrook ; of railway material, 
transportation stcres, road repair machinery, Mr. F. Palmer, CLE. 
M.LC.E. ; of electrical instruments, telephcnes and telegraphs. Lt.-Col. 
C. J. H. W. Francis; of ferrous materials. Mr. B. Walmsley ; cf non- 
ferrous, materials, Mr. R. W. Rucker; of chemicals and explesives, 
Mr. D. G. Duff. 

The 17 sections have been arranged in groups, each grpup being under 
the general superintendence of a member cf the Disposal Beard. 
carrying out the duties entrusted to him each Controller will have the 
assistance of an honorary advisory ccmmittee of men whose specié 
knowledge and experience are disposed of to the best advantage. The 
following committees have been formed :— 

Plant and Machinery.—Sir Alex. B. W. Kennedy, Mr. G. Terry Horsey, 
Sir James M. Dewar, Mr. F. Squire, Sir Byron Peters, a nominee each 0 
the Institutions of Mechanical and Electrical Engineers and of the 
Machine Tools Associaticn. 

Mechanical Transport.—Mr. G. Hubert Woods, Mr. L. Walten, 
Mr. W. J. Larke, O.B.E., Mr. Strickland, Mr. H. C. B. Underdows, 
Mr. Julian W. Orde, a representative of the War Office. a eR 

Railway Materials, d-c.—Sir R. Elliott-Cooper, K.C.B., Sir S 
Tritton, and others to be nominated. ae 

Ferrous and Non-Ferrous Materials and Chemicals and Explosire?.— 
Sir W. Rowan Thomson, Mr. W. J. Larke, 0.B.E., Mr. W. L. Hie 
Mr. H. G. Judd, C.B.E., Mr. W. T. Layton, C.B.E., Mr. Alexande 
Walker, representative of the Board of Trade. 

Electrical Instruments.—Not yet nominated. 1 J 

Communications should be addressed to the Secretary, Disp sal Board» 
Armament-buildings, Whitehall-place. S.W. 1. 
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The Engineering Strikes. 


During the week the strike movement practically collapsed. In the 
first place the trouble with the motormen of the tube railways and the 
railway locomotive men has been settled. The tube railway services 
were resumed on Monday morning, but it was not until Wednesday 
that the full service was given. By the terms of the agreement the 
Underground train men are to be booked on for eight hours’ work. 
Meal-times are not to be included ir. the eight hours’ day, but the com- 
panies are to afford all reasonable facilities to meet the ordinary physical 
needs of the men, 

The strike of electricians in South Wales and Monmouthshire still 
continues, but the threatened strike of London electricians did not 
materialise, although some of, the employees with private firms went 
out. On Sunday the National Executive Council of the Electrical 
Trades’ Union, which had previausly declared against the London 
strike, decided to take a ballot of the members to decide whether a 
demand shall be made for a 40-hour week, and whether, in the event 
of a refusal, the members are prepared to strike to enforce it. 

A dispute between the Liverpool Overhead Railway and its workers 
has been settled and a threatened strike averted. 

At GLascow the men resumed work on Wednesday, but the BELFAST 
strike, notwithstanding etforts by Lord Pirrie and others to etiect an 
arrangement, continues. At Belfast, owing to the interruption of the 
Municipal electricity supply and tramway services for over a fortnight, 
great public inconvenience has been caused. The action of the strikers 
in withdrawing from the Corporation electricity department the mem- 
bers of the unions afiected on the 25th ult. rendered it impossiblo 
to continue the supply of power to the tramways. Arrangements 
were, therefore, made to withdraw the tramcars from the streets 
end this section of the plant was shut down about 4 p.m. on that day. 
The technical staff continued to run the general supply of light and 
power until the following afternoon, although several of their number 
were withdrawn at midnight on Seturday. The attempt to continue 
had to be abandoned,. although this involved putting out the light in 
ahout 20 hospitals. However, the strikers realising the effect of this 
allowed a few men to return, and the supply was restored about 8 p.m. 
on Sunday evening until 9a.m. Monday moming. On Mondey a 
Special Committee met and after considering the matter, the following 
finding was arrived et:—'' The Deputation having expressed their 
anxiety in the name of humanity that sick and invelid persons in 
hospitals and other places, and persons in circumstances of distress, 
should not suffer from want of gas and electricity owing to the strike, 
this Committee are willing, as far as possible, to assist in persuading 
consumers not to use the supply except for the purposes4ndicated, 
provided the strikers arrange for the works being kept going to the 
extent necessary to meintain such supply.” There was a resumption of 
the electric supply and tramway services for a few hours on Tuesday, 
but they were withdrawn again in the afternoon. : 


In order to counteract the danger of the threatened strike by the 
Electrical Trade Union, an emergency meeting was called by the National 
Association of Supervising Electricians on Thursday, the 6th inst. As 
a result of this meeting a deputation waited upon the Authorities and 
ottered to place the services of their members at the disposal of generatiy g 
stations. The ofier was at once accepted and a certain number reported 
for service that very evening. The number of volunteers increased 
day by day and the members continued to report every evening until 
Monday last. It will be remembered that the National Association of- 
Supervising Electricians is now registered as a trede union and consists 
of electricians and foremen of over 12 years standing who are men 
engaged on private plant. The membership, therefore, consists essen- 
tially of skilled men, and their services would undoubtedly have been 
very useful in case of an emergency. It may be mentioned that although 
a general strike has for the moment ‘becn dropped by the E.T.U., sec- 
tional strikes are still proceeding with a view to ousting members of the 
National Association of Supervising Electricians. The latter body is 


regarded by the former quite erroncously as an association run by 


employers. 


- Legal Intelligence. 
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More Bosch Electrical Patents. 


In the Patents Court on Friday application was made by the British 
Lighting and Ignition Co., Ltd., for licenses to use a batch of 40 patents 
of Robt. Bosch, of Stuttgart. . l é 

Mr. MELLUSH-J ACKSON (for applicants) said that the firm had previously 
been granted Jicenses in respect of several of these enemy patents. The 
patents now applied for comprised sparking plugs, ignition apparatus 
for the electric lighting of motor vehicles, and also starting appliances 
for motors, and were of various dates in the years 1905 to 1915. 

The company proposed to manufacture those articles on a very large 
scale. It was difficult to determine how far they would use a large 
number of patents of that kind, but one had to be on the safe side. 

The CONTROLLER said that the granting of licenses would be recom- 
mended on the same terms as in the previous cases. 
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The Industrial Awakening. 


Last week Mr. E. J. P. Benn gave a lecture kefore the Industrial 
Reconstruction Council upon the Industrial Awakening. Mr. 
Benn remarked that the dangerous feature of Labour at the present 
time was ca’ canny. Jt was not a question of wages, nor was it 
hours of work, and it was a curious fact that the policy of ca’ canny 
was peculiar to this country. Any fighting spirit in industry should 
be transferred from struggles between Capital and Labour to the 
fighting of foreign competition. There were three difficulties in the 
path of progress, namely: (1) .The old fashioned employer {who 
intended to ‘ boss his own works,” (2) the Bolshevist, and (3) the 
bureaucrat. The Bolshevist was anxious to destroy the system by 
which a large section of the community received an insufficient 
proportion of this world’s goods. Therefore he had the idea that 
everybody should work for the community. Unfortunately this | 
idea did not work out in practice. Mr. Benn expressed the View that 
there was much unjustifiable criticism of profiteers, if by profiteer 
was meant simply the man who made a profit. Such a man should 
be supported, but he thought a distinction should be drawn between 
profit makers and rentiers. The latter made profits through 
royalties on land and such like methods, which were seriously open 
to criticism. Labour trouble was largely due to class distinction, 
and to needless and absurd displays of wealth. ‘lhe worst enemies 
of the capitalist class were the capitalists themselves and not the 
agitators. With regard to the immediate future, the conclusion 
was being reached that there was nọ royal road in industry, and he 
thought that the Industrial Councils now being formed would enable 
various difficulties to be appreciated in their true light. 


Patent Record. . 


SELECTION OF ELECTRICAL PATENTS RECENTLY GRANTED. 


119,839 Bisacre. Electric cable protecting devices. , 

In a protective system not involving the use of split conductors or pilot wires, 
alternating E.M.F.s are imposed on each feeder section in opposition, the frequency 
being different from that of the feeder supply, and the trip coils or relays are tuned 
to the imposed freguency, which may differ in different sections of the network to 
enhance the discriminating action of the tripping devices. i 

119,928 Butler. Electric incandescent lamps. 

The support for the filaments of an incandescent lamp is of hollow glass filled with 
mercury to act as reflector. 

119,937 McCaLL. Electric protective systems. 

In protective systems using biassed relays acting when inflow exceeds outflow by 
a predetermined percentage, the percentage bias rernains unaffected by change in 
direction of the flow of power. but the relays are designed to operate independently . 
of the percentage bias if current flows simultaneously into both ends of the circuit- 
by causing the latter to pass through each half of the restraining coil in opposite 
directions so as to render it inoperative. Several arrangements are described 


120,573 BraoLey Methodofand apparatus for electrical treatment of gases. (21/6/16.) 
(Divided application on 8.926/17. 

121,612 Mason. Ignition dynamos. (28 6:17.) 

121.627 BritisH THoMSON-HousTon Co. Vacuum electric discharge devices. (27/11/17.) 

121.651 GoLpsTonE- Electrical replaceable fuses. (11, 1.18.) 

121,664 HENLEY’S TELEGRAPH Works Co. & Jupce. Electrical fuse-boxes (5/2/18.) 

121.674 HumBerRT. Process of making iron and steel in electric furnaces, (26'2/18.) 


121,680 British THOMSON HousToNn-Co. & Younc. 
breaking apparatus. (12,/3,18.) >~ 

121.753 B.T.-H.Co. (G.E.C.) Electric motor control systems. 

121,766 ELECTRIC CONTROL & ELLEFSEN. 


Electrical contact making and 


(31 /7/1917.) 
Electrical alternating-current relays. (10/5/18. 


121.774 Cuitty. Ventilation or cooling of dynamo-electric machines. (5/12/17.) 
112,269 RycperG. Electric arc lamps. (11/11/16.) 
121.787 NortH & ALLEN. Interrupters or contact-breakers for magneto-electric 
. machines. (29,12/17.) 
121,790 WesTeRN Exectric Co. Party line ringing systems for telephone exchange 
(31;12/17.) 


121,801 RATNAGUR & PupuMJEB. ‘Mechanical chance apparatus. (31/12/17.) 

121,805 Burke. Excess demand electric meters. (2;1/18.) 

121.818 Gricssy. Electric lamp-holders. (3/1/18) * 

121,824 Wittson. Telegraphic receiving apparatus. (7/1 18.) 

121.866 Brown. Telephone receiver ear-pieces. (6 3:18.) 

121,870 Ley:tanp Motors & THomas. Electric mechanical power transmission system. 


(8:3 i 18.) 
121,885 Lucas & Turner. Electric switches. (30.3/18.) 
121,905 Gitsopy. Radiators such as used for cooling purposes in connection with the 
power plant on motor cars and the like. (31.5 18.) 
121.913 Rocers. Overhead or elevated cable rail tramways or the like. 
121,914 AUTOMATIC TELEPHONE Mfc. Co., HARRISON & SMITH. 
(19;6;18.) 
121.916 Coxon. Automatic and emergency stop valves. 
121.942 Spritporr ELgcTRICAL Co. Ignition mechanism. 
121.956 Murray. Electric welding. (4/10/17.) : 
121,957 HuLTMAN. Group switching arrangements for automatic or semi-automatic 
telephone exchanges. (24;12/17.) , a 
121.806 HARBINGER. Automatic valves for ships’ lifeboats and the like. (2.1/18.) 


(10'6/18.) 
Telegraph systems, 


(26/6'18.) 
(2;1.18.) 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 


December 21, 1918. 


21.435 MILLER & Sanners.Connection of flexible cab!es or leads to lamp ho!drs, &c 
21.457 HARMAN & LE Bas. Commutators for dynamos. 
21,458 HARMAN & Le Bas. Dynamos. 
21,466 WaLL. Measurement of a.c. power. 
21,467 VANDERVELL & Co. & MIDGLEY. 


Electric startert for jnternal combustion 
engines, 
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December 23, 1918. 


Raising frequency of alternating currents. 
Dynamos. . 
Means for obtaining s.p. current from three-phase or vice versa, \ 
Electric arc lamps. 


21,477 CLuzeau. (13 2 16, France.) 


21,489 Leitner, 
21,490 TAYLOR. 
21,506 WESTMINSTER ENGINEERING Co. & Way. 
21,541 CamrBeLL. Electric furnaces. 

21,547 Lauta. Electric cooking or heating vessels. &c. 

21,549 Lozano. Electric heating appliances. 

21,559 Lennox. Electromagnetic drive tor wheels. pulleys. &c. 
21,561 HuLTMAN. Telephone exchange system. 

21,568 Burri. Electric lamps, &c. 


December 24. 1918. 


Metallic conduits for wiring. re 
Incandescent electric lamps for automobiles. &e. : 
Cutout device for use in e.ectric 


21,589 
21,610 
21,614 


21.628 
21,631 
21,633 
21,634 
21,638 


21,643 


RIPPINGILLE. 

BuTLERS, Ltp.. & REEVES. 

GENERAL ENGINEERING CoM: ANY & QUINN, 
instailations. 

MkKeav,. Electric welding, (9.5 18.U.S) 

Murray. Electric welding. (41017, U.S) 

Murray. Method of electric welding. (62 18. U.S.) 

Murray. Processes of electric welding. (22 3 18. U.S.ì 

HuLTMAN. Group switching arrangements for automatic or semi-automatic 
terephone exchanges. (24 12 17, Sweden.) 

Lons. Luminous electric switches. bell pushes, &c. 

21,644 Benvenute & Cisciini. Electric switches. 

21,653 GotpsprcucH. Automatic temperature control for electric irons. 

21.667 TURNER & Wacner. Wireless telephone transmitters. 


21,679 ALLEN. Magneto-electric machines. 
21,680 NortH. Magneto-electric machines. 
21,681 NorTH. Interrupter devices for magneto-electric machines. 


December 30, 1918. 


21.769 Van CAUWEUBERGHE. Direct-current converters. 
21,776 Dennis & Law. Automatic electric water heaters. 
21,779 Avtomatic TELEPHONE MFG. Company. Call indicator. 
21,783 SmitH. Actuating ignition maenetos. 

21.793 B.T.-H.Co. (G.E.Co.) Systems of ship propulsion. 
21,807 O'Leary. Electrical devices or motors. 

21.812 Lewis. Electric lamps. 

21.813 Coventry ELECTRIC CLocK COMPANY & RUSHTON. 
21,815 West & Company & PickETT. Lifting magnets. 
21,831 Fexton. Electric furnaces. i 


‘ December 31, 1918. 
21,863 Warinc. Electric furnaces. 


(24 9 17, France.) 


Electric clocks 


21,869 Leitner, Dynamos. 

21,894 Macini. Electric arc furnaces. 

21.897 Turner. Magneto-electric machines. 

21,913 Asgcsc. Electric switches. Š 
21,914 Foster. Electric switches. = 

21,930 STERLING TELEPHONE & Evectric Co. & Davey. Automatic telephone exchange 


system, 

January 2, 1919. 
43 Twist. Electric accumulators. 3 
46 WarsurRtTon. Electric switches and switch fuses. 
65 Creep. Submarine telegraph cables. 
84 Hewett & Sturmey. Electrification of seeds. 
13 B.T.-H. Co. (G.E.Co.) Treatment of metals. 
14 B.T.-H. Co. (G.E. Co.) Elastic fluid turbines, 


January 3. 1919. 


SIM*BEX-Conpuits, LTD.. & WATERHCUSE. Electric fuses. 

290 Taylor. Obtaining single-phase current from three-phase. and vice versa. 
B.T.-H. Ca. (G.E. Co.) Metals and their manufacture. 

Harman & Le Bas. Dynamo-electric machines. 

Remy EvectrricCa. Distributor devices for ignition apparatus. 

Fawcett & WIGHTMAN, 
Fawcett & Hoyle. Electric furnaces. 


January 4, 1919. 
SATCHWELL & Geary. Electrica! resistances. 
276 Nissen. Electric switch for burglar alarm. 
291 Wilson. Contre! of hydro-electric power stations. 
293 ANNACKER & Ryan, Electric heating devices. 


January 6, 1919. ? 
Joint box for connecting armoured electric cables. 
336 SERSEANT. Electric lampbolder. with insulator. contacts and locking device. 
352 TuHwaites. X-ray appatatus for denta! use. 
355, 356 and 357 Primary batteries. . 
Jol VaNDzervet. & Miosuey. Electric starters for internal combustion engines. 
362 Lomparpr. Deflection of electric arcs. l 
304 ARMOUR FERTILISER Worgs, Electric furnaces. (281,18. U.S) 
370 B.T.-H. Co. & Wenmorege. Protective devices for alternating current distrituticn 
Systems. À 
378 Damgy. Electric switches. 
390 Soc. Evectra METALL URAOUE FRANcAISS. Manufacture of Carbon electric con- 
ductors. (26 1.18. France.) 
January 7, 1919, 
Stamm. Arparatus for recording reaction times by means of electrically con- 
troled signals and chronoscope. 
Jcunson, (Commercial Bruck Co.) Electric batteries. 
Janucry 8. 1919, 


WRIGHT & AsHweortu’ Portable electric lighter for pipes. &c. 
Watson, Electricity meters. ; 
Rick#Ts. Variable speed self-regulating dynamos. &c., for generating continucus 
and pulsatory currents for motor-starting devices. 
Martin. Synchronous electric moters. 
Fawcett. Fuse for high and low-tension circuits. 
` January 9. 1919. 
615 Foster & PoacktinoTon, Controlling dynamos running at varying speeds. 
619 Moss. Couplings for electric wires, &c. 
622 Taylor. Obtaining singie-phase alternating current from three-phase, or vice 
versa. 
[608 WILKINSscN. Electrically operated valve. 


299 Haagan, 
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Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


Headquarters : Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 
ednesday, Feĵ. 19.---Drill and Military Engineering, 18.30, for the 
whole Corps. 
Friday, Feb. 21.— Range, 18.30. 
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Commercial Topics. 
ew > 
Excess Profits Duty. ; : 

On Friday last the Chancellor of the Exchequer, accompanied by 
Various depart mental officials. received a deputation from the Federation 
of British Industries. which placed before him the views of the manu. 
facturing interests of the country regarding the incidence of the Excess 
Profits Duty. ‘The proceedings were private, but it is understood that 
a suggestion was made that the tax should run on present lines for 
another year, so that they might secure a rebate of the duty at the 


present rate on falling profits and the lower value of stocks in hand. 
* * * * 


Stocks of Non-Ferrous Materials. 

On the Ist inst. the following stocks (exclusive of old metal and 
scrap) were in the possession of the Minister of Munitions :— Copper 
41,882 tons, spelter G.O0.B. 23.905 tons, spelter refined 7,734 tons, 
aluminium 13,092 tons, soft pig lead 86,493 tons, nickel 2.388, tons, 
and antimony regulus 3,731 tons, 

In addition to the above, the Minister holds large quantities of scrap. 
mainly brass, of which it is impossible to give any particulars at present. 
* * * * 

London Iron and Steel Exchange. 

The London Iron and Steel Exchange was opened on Tuesday by 
Mr. W. C. Bridgeman, M.P., the Parliamentary Secretary of the Board 
of Trade. For the present, the Exchange will be held in the great Hall 
of the Cannon-street Hotel every Tuesday from 1.30 to 4 p.m.. its 
objects being to adjust controversies between the members, establish 
just and equitable pcincip‘es in the trades, maintain uniformity in rules, 
regulations, &., and generally to promote the interests of these indus. 
tries. There are eight sections, cach bearing a number, for different 
classes of the industry. Already there are over 600 members. Sub- 
scribers are restricted to principals of firms, but in the case of a limited 
company a director or an ofticial, authorised to act as a principal. may 
be elected. The Exchange is managed by a committee, of which Mr. 
J. W. Whitby (John Summers & Sons) is chairman of the board of direv- 
tors, the secretary being Mr. C. Watts, 123, Cannon-street, E.C. 

* * * o s 
Social and Industrial Reconstruction in Parliament. 

The King’s Speech, delivered at the opening of Parliament on Tuesday. 
was of unusual! length and outlined a number of measures of social and 
industrial reform. It is proposed to introduce bills for the creation of 
new Ministries of Public Health, and of Ways and Communications. 
The new Ministry of Ways and Communications will, it is understood, 
take over the powers of the Board of Trade in regard to railways and 
canals, tr@mways, &e., the Light Railway Commission will also be 
absorbed, and further powers will be conferred for the construction of 
light railways and providing additional means of transport in agricultural 
aid rura! districts. No reference is, however, made in the Speech to 
the nationelisation of railways. Legislative pzoposels will also le 
submitted for providing additional housing accommodation, for the 
prevention of unfair competition by the sele of imported goods below 
their selling price in their country of origin, for increasing industrial and 
asricultural out put, &c. Though the subject of electric power supply is 
not mentioned in the Speech it is understood that the Board of Trade 
is drafting a Bill to give effect to the principal recommendations of its 
Committee on Electric Power Supply. ‘The creation of a Ministry of 
Commerce is another serious, and we hope only an accidental, omission 


from the programme of the Government. 
$ * * * 


Causes of Submarine Cable Delays. 

Complaints are still being made of the delay in the transmission of sub- 
marine cables, more particularly those to and from Australia and the 
Far East. Merchants and exporters point out that trade is hard enough 
to get in existing circumstances, but the absence of means of prompt 
communication still further prejudices their position, Itis suggested that 
arrangements might be made to enable business houses to communicate 
with Australia by wireless pending the restoration of full cable facilities. 

In Justice to the Eastern a: d Associated Telegraph Companies it should, 

however, be pointed out that owing to cable interruptions and the very 
heavy increase in the amount of all classes of traffic, abnormal delay !S 
unavoidable. Before the outbreak of war there were nine lines of com- 
munications from the United Kingdom with India and the Far East, &¢.- 
six by the Eastern Company, two via the Indos- European Company, ant 
one by the Great Northern Company. The two latter companies cast! 
a large amount of the Indien and Far East traftic, but as these lines, 
which passed through Germany and Russia respectively, have been 
interrupted since August, 1914, all the traftic has been thrown on the 
cables of the via Eastern route. 

Of the six Eastern Company's ce bles from Porthcurnow, Cornwall, twe 
ere at present interrupted, and while everything possible is being done to 
effe-t repairs, the weather for more than two months has rendered it diff- 
%ult for the cable ships to work. The Eastern Company's cable ships are 

standing by the breaks waiting favourable conditions, and, given & spel 
of fine weather, the restorations would be carried out in a very shor 
time, when the delay should be materially reduced. 

The extra words now being carried over the Eastern Company's lines: 
compared with 1913, amount to an increase of 150 per cent., which 1$ 
chiefly accounted for by the number and length of Government telegrams. | 
which have ta be transmitted in priority to all other traffic ; also to the 
increase in the average number of words in commercial messages—V!2" 
from 12 in 1913 to 21 in 1918. Since the Armistice the volume of 
Government traftic has still further increased, and now practically ocet- 
pies the total capacity of 13 cables. 
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Electricity Supply. 


PLtymĮmouTH Council has decided to apply for a loan of £7,000 for 


tramway cables, &c. . 

RreoW Corporation has appointed œ special committee to report 
upon an electric supply scheme. 

‘Additiona! generating piant will shortly be required at the STAFFORD 
CORPORATION electricity works. ©- / 

On Tuesdəy NEWcCASTLE-ON-TYNE City Council agreed to adopt a 
44-hours’ week for a!l municipa! employees. X 

STEPNEY Council has decided to borrow £12,000 at 5 per cent. for 
temporary sub-station plant and mains. 

BaAaRRow-IN-FURNESss Corporation has decided to erect 34 additional 
electrice street lamps in the Salthouse district. : 

MOTHERWELL CoUNCIL has granted a war bonus of £50 per annum to 
the burgh electrical engineer, Mr. J. A. Wishart. 

MORECAMBE CORPORATION has resolved to put in additional plant 
at the electricity works, at a cost of £4,000. 

Sir James Johnston has been appointed chairman, and Councillor 
Riddell vice-chairman of the BELFAST ELECTRICITY COMMITTEE. 

Mr. J. A. Robertson, of Salford, will report to the National Electric 
Supply Company, of Preston, as to the proposed extension of its under- 
taking. i 

Last week OLDHAM CouxciL decided to apply to the L. G. Board for 
sanction to borrow £150,000 for additional generating plan® mains 
extensions, &c. 

FERMOY (Cork) Urban Council is collecting data as to water- power 
available in the district, with the view of establishing a hydro-electric 
station. 

Included in the post-war schemes of the LyTHAMS URBAN (COUNCIL 
the erection of electricity supply works, which will be proceeded with 
as soon a arrangements can be made. 

On Tuesday Buaypon Urban Council decided to ask the County of 
Durham Electrical Power Distribution Company to submit a quotation 
for street lighting for the whole of the Council's area. 

The L.G. Board will hold an inquiry at SHEFFIELD on the 21st inst. 


into the application by the Corporation for sanction to borrow £699,602 


for the new electric power station at Blackburn Meadows. 


BIRMINGHAM Corporation hos decided to give the 5s. award of the 
Committee on Production to the engineers to all members of the Electrical 
Trades Union on occupational grounds. About 30 members are affected. 


Owing to an accident to an alternator there was a breakdown in 

‘DUNDEE electricity supply on Friday. The tramcar service was stopped 

for an hour, and some mills and factories were without current for several 
hours. 


? i . 
Dewsgury Town CouxciL has referred back a recommendation of, 


the Electricity and Tramways Committee to expend £83,100 on two 
2,000-kw. turbo-alternators, two 500-kw. and two 250-kw. rotary con- 
‘verters, an e.h.t. switchboard, &c.7 . f 

Last evening HacKNEY (LONDON) Borough Council considered a 
report by its Electricity Committee on the application of Leyton Urban 
Council for a supply of electricity in tulk, to be given in autumn next. 
Leyton Council undertake to take current to the value of at least £5,000 
per annum. 

At last week's meeting of HEREFORD, (ity CouNciL the Mayor 
(Coun. E. R. Dymond) outlined a scheme for the distribution of electrical 
energy within a radius of 15 miles from the city, including Leominster, 
Ledbury and Ross. It was hoped that the Hereford station would 
become part of the Government scheme, and electrical energy would be 
supplied for industrial and agricultural purposes. 

It was resolved to apply, through the Treasury, to the Development 
Commissioners for £13,060 for extending’the Corporation electric supply 
into the country areas surrounding the city, and, further, for £9,770 
per annum to be granted to the Corporation, this sum representing the 
annual charge on capital advanced to the Corporation by the Ministry 
of Munitions for extending the electricity undertaking. 

ABERDEEN ELECTRICITY COMMITTEE has authorised the city electrical 
engineer (Mr. J. Alex. Bell) to serve as one of the two members for 
Scotland (representing the Highland Division), on the Committee 
appointed to deal with the resettlement of officers of H.M. Forces in 
connection with electrical undertakings, and also on the Local Technical 
Advisory Committee in advising the Local War Pensions Committee in 
regard to the training of disabled sailors and soldiers. 

Tatnton CORPORATION decided on Tuesday to appiy for sanction to 
borrow £15,000 for a turbo-generator,,and to increase the charge for 
current and hire of cookers and mo.ors to 75 per cert. above pre-war 
rates, and to 100 per cent. more for the hire of meters. The Tramway 
Company has been notified that unless it agrees to pay a price which is 
fair in existing circumstances, the Council would epply to the Court for 
th: suspension or termination of the contract. 

STEPNEY (LONDON) Borough Council has approved of the report on 
public control of electricity supply recentty issued by the Conference 
vf Local Authorities owning electricity undertakings in Greater London, 
and it has also endorsed the opinion of the Power Supply and Coal Con- 
servation Committee of the Conference that local authorities represented 
by the Conference should not enter into negotiations with any company 
for a supply of electricity until the Conference have been ccnsulted, as 
Otherwise arrangements might be entered into which would sericusly 
prejudice the main scheme now being prepared by the Ccnference. 
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EDINBURGH CORPORATION have approved the scheme of the Electric 
Lighting Committee for the erection of a new power station at Porto- 
bello at an estimated cost of £930,312. In explaining the Committee's 
proposals the convener (Mr. Brucé Lindsay) said they would ask for 
tenders according to the pans submitted and that imptied a generating 
station of three times the capacity of that proposed befor the war. 
They would try to get some Government assistance in the way of relicf 
from the extra cost of building the stationnow. Owing tothe capacity 
of the station and the demand for current # would be possible to make 
reductions on the present tariff. For domestic lighting the charges in 
the four largest cities in Scotland were :—(Glasgow, 43d. ; Dundee, Ed. ; 
Aberdeen, 3-9d. ; and Edinburgh, 3łd. The rates for power to average 
consumers were :— Glasgow, 2-25d. to 1-71d. ; Dundee, 2-25d. to L-d4d. ; 
Aberdeen, 3-37d. to 1-15d. ; and Edinburgh, 1-éd. to 1-33d. 

On Oct. 11 last the ELECTRICAL POWER ENGINEERS’ ASSOCIATION 
claimed, on behalf of the members, an advance of 20 per cent. on the 
salary paid on July 31, 1914, plus merit and grade increases between 
that date and March 31, 1918, plus an additional sum at the rate of £90 
per annum, to be paid as from March 31, 1918. War advances and war 
bonuses to be merged in the foregoing. The Standing Conference of 
Electricity Supply Associations recommended the constituent associa- 
tions tə agree to an award of the Court of Arbitration to pay the foregoing, 
but it subsequently transpired that the award could not be obtained, 
owing to the repeal of the Munitions of War Act. Under the circum- 
stances, the Ministry of Labour now proposes to refer the case to arbi- 
tration under the Conciliition Act, 1896. Various local authorities 
and supply companies have agreed to this proposal. 

In an address to the CarpiFF Rotary Club on Friday, Mr. Arthur Elli-» 
the city electrical engineer and tramways manager, gave instances of the 
restrictions upon the expansion of the electricity department, The 
principal industries of the city were situated upon the private property 
of the Cardiff Railway and Bute Docks estate. Aet a public authority 
the Corporation were prepared to supply electricity, ee as it was an 
absolute necessity for the proper development of busineSs, it ought to be 
made available throughout the whole area. 
in negotiation with the Cardiff Railway Company, but they had not yet 
had the draft agreement. It had been coming to them “ to-morrow ” 
for the whole of the time. If Cardiff as a port was to develop as it ought, 
and place itself in a position of ‘being able to compete with other ports, 
every possible facility to increase output and reduce costs ought to be 
available. He hoped now the company was under new management, 


date. , 


Electric Traction. 


they "og get to work and an agreement be entered into at an early 


For 174 years he had been — 


The Tramways Committee has decided to obtain Parliamentary powers ` 


for the running of motor omnibuses. 

SOUTHPORT CORPORATION is recommended to authorise the Tramways 
Committee to extend the tramways shed at Crowlands. 

The sa'ary of the general manager of the SALFORD TRAMWAYS 
(Mr. C. H. Holford) has been increased to £750 per annum. 

Betrast Corporation has authorised the Tramways Manager to 
prepare a specification for additional tramcars of the standard type. 

MANCHESTER Council is to be asked by Councillor Bowie to revive the 
proposal to construct an underground electric railway in the Manchester 
area. 

Owing to the recent award increasing the wages of tramway and 
motor omnibus workers, EXETER Tramways Committee recommend 
an increase in the tramway fares. 


On the BLACKPOOL CORPORATION tramcars only a few women conduc- 
tors now remain and in the course of a few weeks they will have finished 
their duties. About 100 male drivers and conductors joined H.M. 
Forces and 12 fell in action. Twenty men have already resumed duty 
and others are reporting almost daily. © 

West HARTLEPOOL Corporation has decided to purchase six tramcars 
three pairs of maximum traction trucks complete with electrical equip- 
ments, and nine sets of electrical equipments at a total cost of £24,187, 
The Board of Trade has been asked to sanction a loan of £15,375, and the 
balance of £8,812 will be paid oat of the reserve fund. 

BIRMINGHAM CoRPORATION has decided to promote a bill in the next 
session of Parliament for powers to extend the time for the construction 
of the tramways authorised by the Corporation Act of 1914, to authorise 
the widening of the Bristol, Lickey and Salford Bridge roads, along 
which the tramways will be laid, to empower the construction of addi- 
tional tramways along Bristol-road, for further borrowing powers, &e. 


A strong protest was made at the last meeting of Wigan CouNciL 
against the increase of the tramway fares to 1jd. per mile, but it was 
pointed out that as wages had gone up from £14,000 in 1914 to £35,000 
this year, the department could not otherwise be maintained without 
being chargeable to the rates. Asa result of the debate Ald. Flet cher has 
resigned the chairmanship of the Tramways Committee. 

For the position of general manager of the Corporation tramways the 
TRAMWAYS COMMITTEE selected the following for interview on Tuesday : 
Lieut. L. Bellamy (Ilkeston), Messrs. W. Billington (chief assistant 
Salford), H. Clayton (Preston), W. H. Ellis (Chester), B. Hall (Keighley) 
anda. B. Slater (Burton). The salary is £500 per annum. | 


HULL Corporation has been asked to authorise a big tramway 
extension scheme. The Tramways Committee recommends an extension 
to Newland Park, a loop line from Chariot-street to the Square, via 
Waterworks-street, and an extension to Lee's Rest Homes. Other 
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extensions are being considered, but the committee is of opinion that the 
time has arrived when the tramways should be carried beyond the city 
boundaries, and that in any Bill promoted by the Council for the extension 
of the boundaries to Hessle, Anlaby, Kirkella, Willerby, Cottingham, 
Preston and Hedon, powers should be obtained to extend the traniweys 
to those districts. 

The engineer is to prepare a sketch of the suggested extension along 
the river front, and an expert ix to be engaged on the question of recon- 
struction and reorganisation, and a report is also to be prepared on the 
new areas suggested to be linked up by motor omnibuses or trackless cars. 


GLASGOW CORPORATION has decided to adopt a 48 hours’ working 
week for all municipal employees without reduction in existing weekly 
wages. The war bonus will also be raised to a maximum of 308, per 
week. The concession will involve an increased annual expenditure of 
£185,561, and the engagement of 1,161 additional employees. 

Mr. KELLY, convener of the Tramways Committee. states that the 
reduction of hours would cost the tramways £33,000, while the increased 
bonus would involve an additional £40,000. The present year was 
likely to result in a deficit. The amount. at the credit of reserve and of 
depreciation and renewals account was not sufficient at present to carry 
out renewals that were urgently required. He wished to warn the Cor- 
poration that they could not expect the tramways to be carried on with 
the present fares in the face of the obligations that were being put upon 
them. The Tramways Committee did not want to oppose a shorter 
working week and good wages, but just as the Gas and Electricity Depart- 
ments passed on increased costs to the consumer the Tramways Com- 
mittee must try to do the same thing. 


Imperial and Foreign Notes. 


Mr. David Cumming hes been appointed by the New South Wales 
Railway Commissioners as Director of the Railway and Tramwey 
Institute, Sydney, at £600 per annum. 

Steps have been taken by the Australian Electric Steel Company, 
Ltd., which has been exploiting an electric furnace precess successfully 
in Sydney for the past 18 months, to establish electric steel works at 
Guildford, Western Australia. Most of the plant has been ordered from 
England. 


The Electric Lighting Committee of SypNEY CotUNcin has decided that 
as the Federal Government has taken over the control of the electricity 
supply from the council by War Precautions Regulation and vested it 
in the city electrical engineer (Mr. Forbes Mackay) no connections to 
the Councils mains or extension of mains be permittededuring the 
currency of the regulations, until the expenditure proposed be approved 
by the Electric Lighting Committee. 

A direct WIRELESS SERVICE between the American Missions in Vienna 
and Paris will shortly be inaugurated. 


Dr. Björnson, a Swedish physician, claims that ‘ Spanish ” influenza 
can be successfully treated by means of electric heat and light appliances 
and heat-developing compresses. 

“ Electric lamps `° and * zinc ™ have been removed from the UNITED 
STATES List oF RESTRICTED IMPORTS (list No. 1), and licences may be 
issued for their importation when shipped from any primary overseas 
market. The United States War Trade Board has announced that the 
restrictions upon the quantity of balata, gutta-percha, gutta-joolating 
and ygutta-siak, which may be imported, have been removed. This does 
not, however, authorise imports from countries other than the primary 
or overseas markets. 


Miscellaneous. 


Hull City Council has granted an increase of £200 per annum in th 
salary of the manager of the City telephones, Mr. Thomas Holme. 


The following addition was made recently to the STATUTORY List of 
firms and person to whom exportation of goods by firms and persons in 
the United Kingdonf is prohibited : Netherlands—Serena Metal Gloe- 
lam penfabrick N.V. (Serena Lamp Mfg. Company) (Nijmegen). 

For the next luncheon of the Batti-Wallahs, which is to take place 
at the Holborn Restaurant on Feb. 17, at 1 o’clock, Mr. J. H. C. Brooking, 
the genera] manager of the St. Helen’s Cable and Rubber Company, Ltd., 
will give a short adress on “ How Shall We Meet Foreign Competition ? ” 

The Irish licensee of the GRotH ELECTRIC TANNING process recently 
applied to DUBLIN CORPORATION for a site at North Wall, for works 
capable of dealing with 4,000 hides weekly. The Corporation has replied 
regretting that there was no land available at North Wall, arid intimating 
they would give every encouragement and support to the proposed 
industry. , 

The programme of the PrRoGRESSIVE Party on the LONDON COUNTY 
Counciz includes co-operation with the Government in taking energetic 
steps for the increased production and better distribution of electric 
power, under municipal control, the existing sources of supply being 
acquired by the authority with the object of establish ny a uniform 
system for Greater London. Se 


A public meeting has been arranged by the Women’s Engineering 
Society for Satnrday afternoon next in the Caxton Hall. The objects of 
the society include the safeguarding of the interests of women engaged in 
the engineering and allied industries. Members will be encouraged to 
study engineering, and every endeavour will ba made to obtain opportu- 
nities for training and employment and equality of treatment for them. 

The Board of Trade announces that the British Government has de- 
cided, in agreement with the Allied and Associated Governments, to 
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permit the resumption of TRADE WITH CZECHO-SLOVAKIA & from tbe 
Sth inst., and a general licence for that purpose has been issued, Expor 
licences will still have to be obtained for goods included in sections A and 
B of the list of prohibited exports, but not for goods in List C. 

The following alterations have been made in the lists of Prosusite: 
AND RESTRICTED Exrorts: Delete—(A) Celluloid, (A) celluloid she; 
non-intflammable and similar transparent maternal, non-soluble in 
lubricating oil, petrol or water, (B) palladium and its alloys and manu. 
factures containing palladium, (A) spelter and spelter dross, (B) Vana. 
dium and vanadium ore, (B) wolfenite, (A) zine, alloys of zine and manu. 
factures of zinc and zine dust, (B) zine ore. 


On the 28th ult. Mr. John A. Crabtree, works manager and che 
designer of Messrs. J. H. Tucker & Company, Ltd., of Birminghsn. 
who has recently resigned, received various presentations from th 
depart ments of the firm. On behalf of the office stati, Mr. R. H. Lani 
asked Mr. Crabtree to accept a gold masonic medallion with a diamond 
centre. He recelled the fect that Mr. Crabtree came to Messrs. Tackus 
as a draughtsman about 12 vears ago, but by sheer merit and hard work 
he had risen by successive stages to the position he was now relinquishing, 
Mr. Crabtree, in accepting the present, thanked Mr. Lamb and all th: 
members of the office stafi for all their kindnesses extended to him. 

On the afternoon of the 30th ult. Mrs. Cruickshank, on behalf of the 
canteen stat, presented Mr. Crabtree with a gold-mounted fountain pe: 
and a pearl paper-knife; and in the evening, the works employees bell 
a presentation concert in the Canteen, Mr. A. B. Bateman, the pr- 
duction manager, being in the chair. Mr. Bisby, in asking Mr. Crabtre+ : 
Sa ee of a dark oak writing-desk, thanked him for the help az: 
kindness he had extended to everyone, and expressed the sincere hee 
that his future would be successful. In accepting the present, X: 
Crabtree thanked the chairman and Mr. Bisby for their remarks, È: 
had not regretted his choice of an electrical career world, and throughout 
he had given of his best to the firm. He had brought out numero: 
patents which hed been and were being worked successfully by the 
firm. Jn regard tothe work done during the war, letters of congratulaticn 
had been received from the Admiralty and high officials thanking them 
for the high standerd of quality and also the quantity of fuses tumed 
out. For one week they tumed out 75 fuses per employee. A few 
weeks ago he was in one of the biggest firms in London, who laid down 
plant specially for this class of work, and yet they could only averace 
20 fuses per employee. He congretulatcd them on the way they hed 
been able to change over from war to peace conditions, 

Qn Feb. 1 the works staff entertained Mr. Crabtree to dinner at tke 
White Horse Hotel. Mr. A. B. Bateman again presided and Mr. Willmott 
presented an illuminated address to Mr. Crabtree. Mr. Mills also read a 
letter on behalf of the outside representatives and made a presentation 
of a set of gold cuti links set with diamonds and a dress set of enamel 
and pearl studs. Mr. Crabtree ecknowledged the gifts in suitable term~ 

During the evening musical items were rendered by members of the 
works staff and by Mr. J. Lunn. 


Tenders Invited and Accepted. 


BRADFORD Corporation require tenders by March 1 for the supply of 
copper rail bonds fer the tramways. ; Forms of tender, &c., from the 
City Engincer and Surveyor, 

East Ham Corporation require tenders by noon March 6 for the supp!’ 
of six Double-deck Top-covered Tramcars, Specifications, &c., from 
the Engineer and Manager, Tramway Uttices, Nelson-street, East Ham. 

PEMBROKE Urban Council require tenders by noon Feb. 10 for !- 
months’ electrical supplies. oils and colours, &e. Specification, &- 
may be obtained at the Town Hall, Ballsbridge, co. Dublin. . 

WORTHING Corporation require tenders by noon Feb. 24 for supp 
and erection of a Diesel engine coupled direct to c.-c. dynamo and + 
d.-c. balancing transformer. Specifications front Borough Electr” 
Engineer. i 

DUNDEE Tramways Committee require tenders by Feb. 24 for on 
vear s supply of armature coils, commutators, mica, castings, wheel-, 
insulated tapes and wire, lamps, switches, &c. Forms of tender from 
the General Manager. l 


Tenders will shortly be invited for the construction of electric tram 
ways in the town of CONSTANTINE, Algeria. Catalogues in Engl’ 
and quotetions f.o.b. in sterling are stated to be a waste of paper an 
money in the country. 

Kine's Lynn Corporation invites tenders by Feb. 24 for supp 
and erection of 1,000-kw. turbo-alternator, 400-kw. rotary convert" 
or motor generator and 400-kw. transformer and switchgear. Specifica- 
tions from Borough Electrical Engineer. 

BIRMINGHAM TRAMWAYS COMMITTEE invite tenders for the supply “i 
additional rolling stook. Forms of tender from the Tramway Ohee, 
Council House, Birmingham, and tenders to the Chairman of the Cow- 
mittee by March 5. z 

The New Ross Gas & ELECTRICITY Surpiy Company. LTD, req” 
tenders by Feb. 20 for supply of suction gas plant, engines and lene 
storage battery, main switchboard and overhead lines and street lamp“ 
Plans, &c., from Mr. L. J. Lawless, 27, Castlewood-avenue, Rathmine- 


wire 


: f : the 
StepNeY (London) Borough Council advertise for tenders sae 
manufacture and erection of two water-tube boilers, together 


chimneys, economisers, tlies ‘and other accessories, Specifications. Xs 
from the borough electrical enpinger, Mr. Wm. C. P. Tapper, M.I. i 
27, Osborn-street, Whitechapel, E. 1. Tenders to Chairman, Electri! 
Supply Committee by noon Feb. 20. 
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BeELrasT. Corporation invites tenders for the supply and erection of 
one -50-ton overhead travelling electric. crane, one 5-ton overhead hand 
crane, two 3-ton electric jib qranes, two 24 in., one 5 in., and one 3 in. 
electrically driven centrifugal pumps and five cast iron water storage 
tanks. Specifications, &c., from Messrs. Preece, Cardew, Snell & Rider, 
8. Queen Anne’s-gate, Westminster, S.W. l, or Mr. T. W. Bloxam, city 
electrical engineer. Tenders to Town Clerk by Feb. 24. 

LINCOLN Corporation invite tenders for the manufacture and ercction 
of four water-tube boilers, with induced draught plants, stokers and other 
auxiliaries ; two 3,000-kw. turbo-alternators, with condensing plant, &c. ; 
extension of e.h.t. switchboard, and also an exciter and other panels ; 
two 750-kw. rotary converters, with statio transformers, and two 
2,000-k.v.a. three-phase transformers. Specifications from the con- 
sulting engineers, Messrs. Preece, Cardew, Snell & Rider, 8, Queen 
Anne s-gate, Westminster, S.W. 1, and copies of the specification can 
elso be seen at the oftice cf the city electrical engineer, Mr. Stanley 
Clegg, Lincoln. Tenders to Town Clerk's Oftice, Lincoln, by March 5. 

SE Pare A eae ee 

WILLESDEN URBAN CoUNCIL has accepted the tender of Ransomes, 
Sims & Jefferies for the supply of three 2-ton electrically-operated tipping 

wagons, at £1,151 eech. 

STOKE-ON-TRENT CORPORATION has accepted the tender of tke British 
W stinghous Company for the supply of 3,000 kw. turbo- generator 
condensing plant, &c., at £24,910. 

_ Wesr HARTLEPOOL have placed an order with the Brush Com pany for 
six tramcars, three pairs of maximum traction trucks, and with Dick, 
Kerr & Co. for the supply of 18 sets of electrical equipment. 

SHEFFIELD CORPORATION are recommended to accept the tender of 
the Brush Electrical Engineering (Company for the supply and delivery 
of 50 double-deck, top-covered, vestibule tramcer bodies and trucks 
for £102,600 with 5 per cent. for contingencies. . 


Appointments Vacant and Filled. 


An electrical engineer is required with experience in laving out electric 
power stations. 

A charge engineer and a junior charge engineer are required for 
Barrow-in-Furness electricity department Applications to the borough 
electrical engineer, Mr. H. R. Burnett. 


A lecturer in electrical engineering is wanted at the Royal Technical 
Institute, Salford. Application forms, to be obtained from the Secretary 
of the Education Committee, must be in by Feb. 19. 


_ Mr. J. E. Edmundson, A.M.I.E.E., who has been for the past 13 years 
in charge of the electric supply works at Grantham and Stamford,, has 


. 


been appointed resident engineer at Hawick. 

Mr. E. A. Glover and Mr. A. J. Roberts, substation charge engineers, 
have been appointed mains inspectors in the electrical branch of the 
L.C.C, tramways department, at a commencing sa lary of ££C0. 


¢ 


Business Items. , 

E. & E. WELDING PLANT. — £rratum.—In gur note on this plant in our 
last issue Daysolones should read Daysohms, and the word valve should 
read value. 

The Controller of the Armorduct Mfg. Company, Ltd., has applied 
to the Board of Trade for his release. : 

The Industrial League has-removed to 66, Victoria-street, London, 
N.W. 1. Telephone No. Victoria 6449. 
` Messrs. Hall Bros., Eastnor Electrical Works, Old Trafford, Manchester, 
have issued their price list of m¢tal-thread screws. ' 

Mr. Thos. Speak, electrical engineer and contractor, who has served 
with the Colours, is re-opening his business in Library-street, Blackburn 

The Cunard Steamship Co.. Cunard-building, Liverpool, have some 
kA new transformers for disposal at their National Shell Factory, 

otle. 

ı Claims against ANDREW Matson, electrical engineer, 69, Ewlkank- 
street, Stockton-on-Tees, are to be sent hy Feb. 22 to Mr. H. M. Hardv, 
Official Receiver, Court-chambers, Albert-road, M iddlesbrough. : 

The discharge in bankruptcy of ANDREW MATSON, electrical engineer, 
10, Hardwick-terrace,\ Stockton-on-Tees, has been granted, subject to 
debtor's assent to a judgment for £20, and the debtor has since paid the 
said sum into Court. 

Mr. G. Duncan Dewar, B.Sc., A.R.T.C., has accepted an appoint ment 
as manager of the electrical department of Messrs. James Pitkin & 
Company, Ltd., engineers and instrument makers, of 28, Hatton-garden, 
E.C. During the past three years Mr. Dewar was an officer on H.M.S. 
“Vernon”? and in H.M. Signal School, Portsmouth, being engaged in 

, the design and development of wireless telegraph apparatus. Previously 
he was a designer with the Lancashire Dynamo & Motor Company. 
Mr. Dewar will devote particular attention to the development of the 
electrical branch of Messrs. James Pitkin & Company. ` 

Among the orders of special interest which Messrs. Brows, BOVERI & 
CompanY have in hand, mostly in an advanced state.of completion, are 
cight single. phase railway generators, having a frequency of 16% cycles, 
for the Norwegian and Swiss State Railways (three of these being 
11,500 k.v.a. 16,600 volt machines), two 25 cycle 10,000 kw. turbo- 
senerator sets, complete with condensing plants, for the Anzan Steel 
Works, South Manchuria, four 12,000 kw. turbo-generators, running 
at the exceptional speed (for the output) of 3,000 revs. per min., for 
different users, and 22 single-phase locomotives, each of 2,000 H.P. 
continuous rating, for the Swiss Federel Railways. 
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Gompanies’ Reports, &c. | 


Tho AMERICAN MARCONI Company hes declared a dividend of Is. per 
share for 1918. 


The ditectors of the OLDHAM, ASHTON & Hype Tramway, LTD., 
have declared a dividend of 6d. per share, against 82d. in 1917. 


The directors of the NortH LoNpos Raitway Compayy have declared 
a final dividend of 24 per cent., making 4} per cent. for the year, £10.000 
being carried to general reserve and about £11.70) forward. 


The report of the LONDON, BRIGHTON & Sortu Coast Raitway for 
1918 states that the net capital expenditure was £8,204. The mein 
outlay was incurred upon the Balham and Streatham Hill widening 
and the electrification extension works. 


The directors of the TELEGRAPH CONSTRUCTION & MAINTENANCE 
COMPANY, LTD., propose to distribute, in additicn to the interim dividend 
of 5 per cent. paid in July last, a further dividend of 10 per cent.. 
together with a bonus of 12s. per share. 


The City & Sout Lonpon Rar~tway Company has declared a divi- 
dend on the consolidated ordinary stock for the six months ended Dec. 31 - 
last, of 1} per cent., making with the interim dividend of 3 per cent.” 
2 par cent. for the vear, £24,367 being carried forward, 


After transferring £22,253 to depreciation and sinking fund. and 
writing off £400 for discount on issue of debenture stock, the accounts of 
the CENTRAL ELECTRIC SUPPLY Co. for the vear 1918, show a loss of £7, 
which, deducted from the credit balance of £16 brought forward, leaves a 
credit balance of £9 to be carried forward: 


The revenue of the UNDERGROUND ELECTRIC RAILWAYS CoMPANY 
oF LonpoN will enable it to pay the interest to Dec. 31 last on its 6 per 
cent. first cumulative income debenture stock and the full interest of 
3 per cent. (tax free) on its 6 per cent. income bonds of 1948 for the half- 
year ended Dec. 31, with a carry forward of £36,700. 


. The gross profit of the NATIONAL ELECTRIC Suprty COMPANY, LTD.. 
for 1918 was £13,080, against £13,825. A sum of £5,000 has been placed 
to reserve for depreciation on machinery, &c., and a dividend of 2s. ëd. 
per share on the ordinary shares is recommended, making 5s. per share 
for the year (against 6s.), the carry forward being £242, against £160. 


The METROPOLITAN District RAmWay COMPANY proposes to pay 
dividends on the 4 per cent. guaranteed stock for the six months ended 
Dec. 31 last of 2 per cent. (making + per cent. for year) on the 44 per cent. 
first preference stock, 2} per cent, (making 4} per cent. for the vear), and 
on the 5 per cent. second preference stock 34 per cent. (making 5 per cent. 
for year), a sum of £21,331 being carried forward. 


The directors of the Lonpon ELECTRIC RAILWAY COMPANY recommend 
dividends on the 4 per cent. preference stock for the six months ended 
Dec. 31, last, of 2 per cent., making with the interim dividend 4 per cent. 
for the year. On the ordinary shares 1} per cent., making, with the 


_ interim dividend of } per cent. 2 per cent., for 1918, £23,604 being carried 


forward. 


The CENTRAL Loxpos RAILWAY COMPANY proposes to May dividends 
on the undivided ordinary stock for the six months ended Dec. 3) last 
of 2} per cent., making, with the interim dividend of 1} per cent., 4 per 
cent. for the year; on the preferred ordinary ptock 2 per cent., making 
4 per cent. for the year : and on the deferred ol tiary stock for the year 
1918 a dividend of 4 per cent., £17,485 being carried forward. 


The acconnts of the CAMBRIDGE ELRCTRIC SUPPLY Company, LTD., 
for the past year show a total profit of £7.312, which, added to £2,947 
from 1917, makes £10,259. After deducting debenture and other 
interest (£1,748) and placing £1,500 to depreciation fund, there remains 
£7,012. An interim dividend of 2 per cent. has been paid and the 
directors recommend payment of a further dividend of 3 per cent., 
making 5 per cent. for the year. The balance to carry forward is £2,552. 


The directors of the WESTMINSTER ELECTRIC SUPPLY CORPORATION 
announce that they have prepared plans for large extensions both in the 
company’s own stations and that of the Central Company at Grove-road, 
and that provision has to be made to pay off the £126,300 34 per cent. 
debentures which are due for repayment on March 1, 1920. In order, to 
provide funds to meet the above and for general purposes, the directors 
have decided to make an issue of 50,000 ordinary shares of £5 each at a 
premium of £1 per share. 


The accounts of the DUBLIN Unitep TRAMWAYS CoMPaNy for 1918 
show an amount available of £117,492, against £96,236. A final dividend 
at rate of 6 per cent. per annum, less tax (making 5 per cent. for the 
year) has been declared on the ordinary stock, together with a bonus of 
ls. (tax free) per £10 unit of ordinary stock ; £35,000 is set aside towards 
deferred renewal of rails and cars, £15,000 added to general reserve and 
£1,850 written off investments, £13,262 to next account. Warrants will 
ha sent out on Feb. 28. 


The directors of the St. James & Paty MaLL ELECTRIC Light Cow- © 
PANY, LTD., recommend a balance dividend on the 7 per cent. preference 
shares for the half-year ended Deg. 31, 1918, of 3a. 6d. per share, anıl 
Ga. 6d. per share on the ordinary shares, making, with the interim 
dividend already paid, a total distribution of 10 per cent. for the year. 
The share transfer books of the Company are closed from the 14th to 
28th inst, inclusive, preparatory to the peyment of dividends for the 
half-year ended Dec. 31, 1918. 
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in their recent annual report the directors of the Epison SWAN 
ELECTRIC COMPANY, Lro.. indicated that a policy of expansion had been 
decided upon and that a new issue of ordinary shares would be made. 
The holders of the 7 per cent. cumulative preference * A” shares have 
now been asked to forgo their cumulative preferential rights and, in 
addition, to permit the cancellation of their arrears, Under the scheme 
put forward the first preference will remain as at present, but the V A” 
and © BU shares will be converted into ordinary capital, and an emission 
of 150.000 such shares will then be made. 


The net earnings in Costa Rica of the Costa Rica ELECTRIC Licht & 
Traction Company, Lrp., for the vear ended June 30, LOLS, were 
£10.503, compared with £14.38) for th» previous vear. The net deticit 
fer the vear is £6,646. Continued fall in the gold value of the Costa 

uean © Colon ™ is said to be the principal cause of the diminution of 
profits. The interest on the 6 per cent. prior lien bonds has been paid in 
cash. but the holders of the 5 per cent. debentures accepted 50 per cent. 
of their interest in deferred warrants, 

The net profit in Mexico of the PreBLa TRamMWay LIGHT & Power 
Co. for the year 1917 was 8515.306 (Mex. gold). The revenue is repre- 


sented by pesos with: a sterling equivalent of 2s Old.: and the net: 


profit in Mexico is £52,604, compared with £10,672. After charging all 
weXponses and interest on the prior lien bonds the balance is £15,498, 
which has been placed to credit of first mortgage bondholders. 'The 
power plants have been maintained in a state of efficiency, and regular 
services have been afforded to Pucbla andl tothe Vera Cruz Electric Light 
Power and Traction Company. Some progress has been made with the 
reconstruction of the San Raphael transmission line, but some time must 
elapse before the work is completed. 


The gross receipts of the METROPOLITAN RAILWAY Company during 
1918 were £1,336,247, and the exp-nditure was £006,565, With mis- 
‘cellaneous receipts (£194,261) the total net income was £623,943. After 
adding £16,101 from 1917 and deducting interests, rentals and other fixed 
charges (£300,910) and dividends on preference stocks (£239,107), the 
_ balance is £100,027. The interim dividend at rate of l per cent. per 
annum on the ordinary stock for the half-year ended June 30, 19138, 
ahsorbed £32,326, leaving £67,701, out of which the directors recom. 
mend payment of a dividend at rate of 1} per cent. per annum for the 
half-vear ended Dec. 31. 1918, making 1! per cent. for the vear. and 
leaving £19,211 to be carried forward. The dividend on the ordinary 
stock for 1917 was 1 per cent., and £16,101 was carried forward. 


At the meeting of the Gas, LIGHT & Coke Co. on Friday last, Mr. D. 
Milne Watson referred to the proposals of the Board of Trade Electric 
Power Supply Committee, and stated that it was understood the Govern. 
ment was about to give effect to certain of those proposals by introducing 
‘@ Bill in the House of Commons. Naturally, the gas industry wished to 
"raise no objection to the sister industry improving its position, but the 
situation required careful watching. Exaggerated claims were being 
pat forward for electricity, and the gas industry was taking steps to lay 
before the Government the case for gas as the best means of preserving 
the nation’s @oal supplies and securing cheap fuel for the publie. With 
regard to the proposed financial support from the Government, they 
would object strongly if facilities were given to electricity which were not 
given to the gas industrve That was not the piace to enter into a general 
‘discussion of the promintl economies of the suggested superstations for 
generating electrical energy. But there was one thing that needed to he 
said, and which the public would be well advised to note and to insist 
should be considered by the authorities, and that was, that the use of 
cle ‘tricity as a source of heat- -for cooking, water heating, house warming, 
anda great numberof industrial processes ~-wasa hopelessly uneconomical 
wavy of using our coal suppiies. \ 


The accounts of Crompton & Company, Lro.. for the three vears 
ended March 31, 1918, have been issued. The balance of profit and 
loss account with sum brought forward amounts to £121,959. Pls. Id., 
and after deducting allocations to reserve, &c., and the dividends, there 
‘remains £86,605, subject to excess profits duty and munitions levy. 
‘From this balance the 3} per cent. balance dividend on the preference 
shares (making 7 per cent. for the year 1918) and 7 per cent. on the 
ordinary shares (against 3 per cent. in 1917) have to be deducted, 
leaving £76,549. l4s. 3d. The directors recommend placing £15,000 to 
yeneral reserve, leaving £61,549. l4s. 3d. to be earried forward, subject 
to excess profits duty and munitions levy. In view of the rise in the cost 
of material and of laboar, which necessitates for a given output an 
increased amount of wurking capital, and of the demand for goods of 
‘the Company s manufacture, the directors consider it necessary to increase 
forthwith the capital. The directors are further desirous of giving an 
opportunity to their empiovees of investing in the Company's shares, 
such shares to have some preferential rights. It is therefore proposed 
‘to increase the registered capital from*£221,007 to £500,000, of which 
24.000 shares of $L each will be preference and the balance ordinary 
shares. Subject to the resolution for the increase of the capital being 
approved by the shareholders, the directors propose to reserve the 
preference shares for issue to emplovees of the Company on the terms 
that the number of shares to be held by any one employee be limited, 
and that the holder of such shares, while in the Company x employment. 
be entitled, in addition to such dividend as may be declared on the 
preference shares from time to time, to a bonus to be paid out of the 
‘profits of the Company equivalent to 3 per cent. per annum upon the 
amounts paid upon such shares 


THE ELECTRICIAN, 


FEBRUARY 14, 1919 


New Companies. 


ARTHUR MAXWELL, LTD. (152,902.)—Private company. Reg. Fel 
l]. capital £100 in.£! shares, electrical contrators and engineers, fitter 
Ke. 
2, Kairhazel-gardens, Hampstead. N.W. 

P. BUCKLEY & COMPANY, LTD. (152.773)—Private company. Rez 
Jan. 24, capital £2,000 in £1 shares (1,000 preference). General agents 
and merchants, welders, mechanical and electrical engineers, &c. Res 
othee : 6, Old Queen-street, S.W.1. 

CAREY-GAVEY SYNDICATE, LTD. (152.715.}—Private company 
Rew. Jan. 22, capital £10,000 in £1 shares. Electricians, electrical an: 
mechanical engineers, &e. 
3. N. Carey, A. Gavey, Major C. Fowler and E. C. Shaw (all permanent 
Rey. office: 9, Oranue-street, Haymarket, S.W. 

COMMERCIAL TELEPHONE & ELECTRICAL COMPANY, LTD. (152,985: 
— Private company. Reg. Feb. 6. capital £2.000 in £1 shares. Fire 
directors are F. Gardner and A. H. Marshall. Reg. office: 16, Fen 
church-street. London, E.C. 

W. J. FURZE & COMPANY (MANCHESTER). LTD. (152,958.)—Privat 
company. Reg. Feb. 4, capital £10,000 in £l shares (9,900 ordinan 
and 100 founders), electrical engineers and contractors, suppliers «i 
electricity. manufacturers of electric railway, tramway and other appa 
ratus, &c. First directors are W. F. Furze and C. J. Fox. 


ISAIAH PLATT. LTD. § (152,970.)—Private company. Reg. Feb. 5 
capital £50,000 in £1 shares, mechanical, electrical and agricultun 
engineers, tool makers, &c. Nole governing director I. Platt, Stourta. 
Stourbridge. 


LAWSONS (MORPETH), LTD. (152.707) Private company. Rer 
Jan. 21, capital £6,000 in £1 shares, to take over the buviness of genera! 
ironmongers, sanitary and electrical engineers, &c., carried on at Morpeth 
hy W. Lawson as Wm. Pentland & Co. and under his own name. First 
directors: W. Lawson (permanent governing director) and W. V. Lawson. 

MACHINERY HALL, LTD. (152,863)—Private company. Reg. 
Jan. 29. Capital £5,000 in £1 shares, to establish showrooms and offices 
in Horten-street, Halifax, and elsewhere, for the exhibition of machinery 
and implements and other articles of manufacture. Reg. office: 68, 
Horton-street, Halifax. 


METAL WELDING COMPANY, LTD. (152.692.)—Private company. 
Reg. Jan. 20, capital £1,000 in £1 shares, to take over the business cared 
on as the Metal Welding Company. First directors: J. B. Fray, F. 
Gloyer, J. Turner, J. Carter and A. E. Hardman. 


MOTOR & GENERAL ENGINEERS, LTD. (152,767) —Private com- 
pany. Reg. Jan. 24, capital £5,000 in £1 shares. Objects as title. 
First directors are C. L. W. Tucker, A. M. Merritt,-A. H. Lakeman and 
R. W. J. Tucker. Reg. office : 26, Long Acre, W.C.2. 

NEW TRAFFORD ENGINEERING COMPANY, LTD. (152,770)—Private 
company. Reg. Jan. 24, £32,000 in 1,200 preference shares of £25 each 
and 2,000 ordinary shares of £l each. Manufacturers of and dealers in 
aviicultural tractors and farming implements, electrical, motor, marine 
and general engineers, &c. First directors: A. E. Allen and M abel 4. 
Greenwood. Keg. offiee : 55, Shaftesburv-avenue, W.L. 

TURQUAND &. KEW, LTD. (152,775)—Private company. Rer. 
Jan. 24, capital £10,000 in £1 shares. Mining and electrical engineer. 
and manufacturers, &c. Agreement with F. J. Turquand, First 
directors : F. J. Turquand and N. Webster. Reg. office : Albion Howse. 
59-61, New Oxford-street, W.C.1. 

R, W. WEBSTER & COMPANY, LTD. (152,893.)—Private company. 
Rey. Jan. 31, capital £2,000 in £1 suares, civil, mechanical, electrical an! 
manufacturing engineers, &c. First directors are R. W. Webster 
(managing director and secretary) and Mrs. R. C. Webster, 20, Finchies 
Way, N.B. 

WILLIAM BEAL & COMPANY (1919), LTD. (152,855.)—Private com 
pany. Reg. Jan. 29, capital £4000 in £} shares, to acquire the businer* 
of dealers in electrical and gas fittings carried on by Wm. Beal & Com 
pany, Ltd. First directors are A. Pritchett (chairman), We B. Pritchet! 
and A. B. Pritchett. Reg. office: 2, Hill-street, Birmingham. 

A. C. WRIGHT'S ENGINEERING & MOTOR COMPANY, LTD, (152,628. - 
Private company, reg. Jan. 15, capital £4,000 in £1 shares (2,000 pref.’ 
motor, electrical and genera! engineers, &e. «Agreement with H. "l. 
Robins, W. J. Middlemiss and A. F. Kingdom. First directors: A. F 
Kingdom, H. J. Robins and J. F. Middlemiss. Reg. office: 24$, 
Cwuberwell-road, S. E. 5. l 


ERE PEINE EERE 
Educational. 


SOUTHPORT Corporation is recommended to spend £58,000 on a new 
technical school. 3 

In order to encourage research work, the General Council of GLase«’ 
University have established the degree of Ph.D. Among the ne¥ 
chairs founded at the university are one in organic chemistry and one !" 
pivsiological chemistry, the salaries of the professorg bing £1,000 pt 
annum in each case. 

Under the will of the late Mrs. Purdie, widow of Emeritus Prof. 
Purdie, the residue of her estate (about £25,000) has been bequeathed 
to the UNIVERSITY OF ST. ANDREW'S for post-graduate research in the 
new chemical buildings. Mr. G. Bonar's offer of £25,000 for the purpe* 
of providing teaching for a degree in commerce has been accepted » 
the University Court. 


a ov y 


First ditectors are Mrs. N. M. Maxwell and J. Leitch. Reg. ofie: 


Agreement with E. S. Carey. First director: 
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Notes. 


The Government and Electricity Supply. 

In Tur Evectricran of January 24th we called attention 
to the proposal to create a Ministry of Transport and Elec- 
tricity Supply, and we pointed out the danger of such a course 
to the electricity supply industry. Further consideration of 
the subject confirms the views we then expressed, and these 
have now found expression in the following resolution passed 
by the Council of the Incorporated Municipal Electrical Asso- 
ciation at their meeting held in Londgn on Friday last :— 

The LM.E.A. view with great concern the suggestion which has 
been reported in the Press that the future control of electricity supply 
is to be taken out of the Department of the Board of Trede and to be 
placed under the proposed Ministry of Weys and Communicetions, 
Electricity supplies to collieries, factories, commerciel users generally 


and other consumers preponderate largely over supplies to reilways | 


end to other undertakings coming under tho control of the suggested 
Ministry of Ways and Communicetions, end it is feared that such 
control would be exercised in the interests of transportation, to the 
detriment of the larger interests involved in the generel supply of 
electrical energy. 
We do not yet know the official view on this question, but it 
is noticeable, and we think regrettable, that no reference was 
made to electricity supply in the King’s Speech, although we 
believe we are correct in saying that a Bill to carry out the 


recommendations of the Board of Trade Committee on Elec- l 


tricity Supply has been in preparation for some little time. 
We fear, therefore, that the.idea of a combined Ministry may 
still find favour. We feel very strongly that the recommenda- 
tions of the Board of Trade Committee should be carried out 
by an independant department, or if it cannot be made inde- 
pendent that it should be an adjunct to the Board of Trade. 
If the schenie of a Ministry of Ways and Communications js 


realised and has control of electricity supply, there is un- 
doubtedly great danger that the latter will become merely | 
subservient to other interests, such as those of railways and 
other forms of transport. At first sight it might be thought 
that the large possible demands of the railways for electric 
power would be sufficient ground for this arrangement. That, 
however, is & mistaken view. Other requirements for electric 
power are far larger than those of the railways, either present 
or prospective, and consequently there would be no ad- 
vantage in the proposed arrangement. On the contrary, the 
disadvantages might be very serious and might result in further 
delay in the settlement of this most important national questions 
l aes l 
Relief from Contracts. $ 
Last week Mr. Justice SARGANT delivered a considered 
judgment in the application made by tho Metropolitan Electric 
Supply Company for relief from an agreement entered into by 
them with the London County Council in regard to a building 
site, a part of which was let by the Company to the General 
Electric Company. It was sought to show that hardship was 
entailed owing to the fact that building at first became difficult 


_ and was eventually prohibited by an order of the MINISTER oF 


MUNITIONS, and that consequently they should be relieved of 
the rent. Although this particular case has reference merely 
to a building site it is nevertheless of general interest to elec- 
tricity supply and tramway undertakings, owing to the. 
numerous contracts that exist between undertakers and ` 
municipal authorities for street lighting and public services. 
In the present instance the plaintiffs failed to obtain. the de- 
sired relief. The Courts (Emergency Powers) Act, 1917, gives 
power to annul the whole of a contract and also power to sus- 
pend proceedings either as to the whole of a contract or of any 
term thereof or any revision thereunder. In the present 
instance the Judge did not consider that there was hardship; 
or that the rent for the site could be annulled or suspended 
for a time while still allowing the tenant to have the full benefit 
of the right of occupation. In the case of an undertaker 


‘having a contract to supply current to, say, arc lamps at a 


certain fixed price per annum it might be somewhat difficult 
to prove hardship and yet at the same time considerable hard- 
ship might exist. We do not know, for example, to what 
extent the Company would be permitted to make profit, or 
whether the failure to make profit would be regarded as a 
hardship. Then again, to the lay mind there is considerable 
difficulty in appreciating the importance of load-factor and 
what items are really included in the cost. Lack of appre- 
ciation of these items might very well lead to the supply of 


current at a loss, and yet the layman might contend that little | 


hardship was apparent. So far such cases have not come before 
the Courts, but it is not improbable that they will arise when 
normal street lighting is resumed. A contract delib rately 
entered into by two or more parties is looked upon by Courts as 
almost sacred, and they will not interfere with its terms except 
when there is a clearly expressed authority for doing so, and 
then only with reluctance. The Act under which the applica- 
tion was based is somewhat ambiguous, and, in order to succeed, 


the Court must be satisfied that, owing to any restriction or 
o 


D 
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‘direction imposed or given by or in pursuance of any enact- 
ment relating to the defence of the realm, or any regulation 
made thereunder, the term of the contract cannot be enforced 
without serious hardship. It will thus be seen that the scope 
of the Act is distinctly limited. 


Cem o 


Coal Consumption in Generating Stations. 


On another page will be found particulars of the average 
coal consumption in 73 generating stations in Canada and the 
United States, with plant capacity ranging from 150 kw. to 
150,000 kw. These figures have been obtained as the result 
of an inquiry bv the Hydro-Klectric Power Commission of 
. Ontario. Engineers in this country may derive some satis- 
faction from the fact that the efficiencies disclosed by these 
figures are not as high as many of us would have anticipated. 
For example, the average coal consumption for the group of 
stations having an average size of 7,250 kw. is 4-07 1b. per 
kilowatt-hour. and the efficiency is 7 per cent. : in the case of 
stations averaging 24,600 kw. (of which eight are included in 
the group) the average coal consumption is 2°91 lb. per kilo- 
watt-hour and the efficiency is put down at 6-6 per cent. It 
may be remembered that in the report of the Interlinking 
Committee for Lancashire and Cheshire the average coal 
consumption in the most economical group was 2:95 lb. per 
kilowatt-hour, but this group was weighted heavily by the 
Manchester undertaking. Even in the largest stations in- 
cluded in this report of the Hydro-Electric Power Com- 
mission, namely, one of 149,000 kw., the coal consumption is 
1-92 lb. per kilowatt-hour on a 44-7 load factor, and the 
efficiency is 13-1 per cent. We are inclined to doubt, however, 
whether the efficiency figure is quite correct. We gather from 
the fact that the calorific value of the coal in one instance is 
as high as 14,000 B.Th.U., that this is expressed on the dry 
sample and not on the coal as fired, in which case the efficiency 
figures as given would be lower than those actually obtained. 


` 


ener 


Standardising Electric Equipment on Board Ship. 

THERE are few directions in which the need for standardisa- 
tion is greater than in the electrical equipment of ships, not 
only as regards the larger machinery but also the smaller 
details, such as lamps, wiring; &c. We believe that during 
the war the varietv in ‘voltages, and in the type of lamps 
demanded constituted a great difficulty to lamp manufucturers. 
The ‘ Illuminating Engineer ” in recently commenting upon 
this point, urged the desirability of standardisation, and it 
certainly seems strange that there should be apparently so 
much diversity of practice in the Mercantile Marine and the 
Navy. In regard to methods of wiring, we believe it would 
be found that there are also possibilities of great improvement 
by greater uniformity of practice. In this connection an 
instructive experience was recently quoted in the ** Electrical 
Review and Western Electrician.” In the Ecorse plant of 
the Great Lakes Engineering Works a deliberate effort was 
made to accelerate ship wiring. By carefully studying such 
factors as the time wasted in waiting for materials, the 
duplication of effort, and the suitable sub-division of work, 
it was found possible to reduce the time required to wire a 
ship from 4,500 to 1,000 hours. Possibly this result was 
favoured by the fact that the work was conducted on ships 
of a given type, where there was much repetition work, but 
there is little doubt that savings could also be made when the 
work is i a more varied character. If a firm, on their own 
initiative, could secure such a saving it is probable that vastly. 
greater results could be obtained by a careful survey of the 
whole problem by the firms responsible for such equipment 
and the shipbuilding firms by whom orders are given. 
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Royal Institution—Owing to indisposition Prof. J. A. 
McClelland will be unable to deliver his discourse on “ Nuclei 
and Ions,” as announced. ` 


Industrial Recofistruction Council.—A Special Conference 
will be held under the auspices of the Industrial Reconstruc- 
tion Council, on Thursday, Feb. 27, at 5.15 p.m., in the Hall 
of the Institute of Journalists, 2 and 4, Tudor-street, E.C. 4, 
when:an address will be given by Major Pells, R.E. (Assistant 
Director, Efficiency and Costs Section, Ministry of Munitions) 
on * Scientific Management in Industry.” The lecture will 
be followed by a discussion. No tickets are necessary. 

Women’s Engineering Society.— Miss Rachael Parsons, 
who presided at a meeting of the Women’s Engineering Society 
on Saturday, said that there was now a great army of demob- 
bilised women whose skill was not being used for the ad vantag: 
of the country. The society had been formed with the object 
of watching over the interests of women who wished to con- 
tinue their engineering work. They did not wish to take 
men’s work away. but there were not enough skilled men to 
fill our factories and carry on our industries. 

A Target Practice Aeroplane.— According to the * Scien- 
tific American ` an aircraft builder in the United States ha 
developed a diminutive aeroplane weighing only 175 1b., ani 
with a span of 18 ft. 5 in., which can be set in motion without 
requiring a human hand to control it, and thus serves as an 
excellent target for anti-aircraft gunners. The motive power 
consists only of a 12 H.P. four-cylinder motor-cycle engine. 
and inherent stability is obtained by special design, so that 
the controls can be fixed beforehand to ensure any desired 
course. A speed of 50 miles per hour can be obtained. 

Salaries of Station Engineers.—The I.M.H.A., in con- 
junction with the other three Associations (the Incorporated 
Association of Electric Power Companies, Conference of Chief 
Officials of London Electric Supply Undertakings, Provincial 
Electric Supply Committee of the United Kingdom), repre- 
sented in the Standing Conference of Electricity Supply 


_ Associations, are going into the question of basic rates of 


remuneration to members of the technical staffs of electricity 
departments. This has been agreed between the representa- 
tives of the Standing Conference and the E.P.E.A., and 
proposals from the latter body are now awaited. 

Institution of Electrical Engineers.—At the meeting of 
the Institution on Thursday, February 13th, the President 
moved, and the members passed, a vote of condolence with 
the family of the late Prof. George Carey Foster, who had 
passed away since the previous meeting. Prof. Carey Fostet 
was, at the time of his death, one of three surviving founders 
of the Institution and the senior past-president. At the 
funeral, which took place last Friday, the Institution was 
represented by the following: Sir R. T. Glazebrook, C.B. 
F.R.S., Past President (also representing the President of the 
Institution); Mr. Alexander Siemens (Past President); Mr. 
W. M. Mordey (Past President); Mr. Walter Judd (Member 
of Council) ; and Mr. R. H. Tree (Chief Clerk). 

Interconnection of Electric Supply in California.—We 
notice that, according to the “ Electrical World,” the Cali- 
fornia-Oregon Power Company has just completed the 
10,000 kw. link which connects its transmission lines with 
those of the Northern California Power Company’s system. 
The connection entailed the reconstruction of 60 miles of 
old line and the equipment of 30 miles of new line. This 
step completes the interconnection on a large capacity basis 
of all the important systems in Northern California, so that 
there is now interconnected service from south Oregon to 
San Francisco.. The energy conveyed over the new link 's 
expected to effect a saving of 20,000 barrels of oil annually 
in San Francisco. 

Effect of Ice-loading on Overhead Wires.—A matter 
of some interest in connection with overhead transmission 18 
the effect of coatings of ice in increasing the strain on wires 
The matter has recently been studied by Mr. W. Wittek m 
the “ Elektrotechnische Zeitschrift.” According to the rules 
of the German Institution of Electrical Engineers the loading 


e 


FEBRUARY 21, 1919. 


of transmission wires by ice can be expressed in the form 
a-t6.d gms. per metre, where d is the diameter of the wire 
in centimetres, and a and b are constants having the values 
190 and 500 respectively. The author, however, proposes an 
alteration in these constants to a==232 and b=256 for copper 
wires. By the aid of this formula the additional load due 
to ice-coatings for various wires, and also the effect of wind- 
pressure are presented in graphical form; the same method 
is applied to aluminium wires. 


Electric Supply Undertakings and Priority Certificates.— 
In order that electrical undertakings with plant and machinery, 
&c., in course of manufacture under orders placed with priority 
certificates may understand the priority of work (Partial 

Suspension) Order, 1919, issued by the Minister of Munitions 
on Feb. 7, 1919, the following official explanation has been 
given :— a 

Outstanding priority certificates and permits will continue to be 
effective until Feb. 28, 1919, but, from March | onwards they will be 
inoperative unless special directions or regulations are issued in writing 
by the Ministry of Munitions. Electrical undertakings with orders still 
awaiting completion, and for which they hold priority certificates at the 
moment should, therefore, take steps to ascertain from the manufac- 
turers whether the withdrawal of the certificates on Feb. 28, 1919, will 
result in delay in the completion of urgently needed plant, machinery, 
&c. Should such delay be serious and prejudicial to urgently needed 
supplies by consumers, application may be made to the Priority Depart- 
ment of the Ministry of Munitions for the issue of a new priority certi- 
ficate. Orders placed from March 1, 1919, onwards, can be placed 
without priority certificates, but if deliveries cannot be secured in time, 
application may be made to the priority Department for a certificate, 
which will be issued if, after inquiry, it is deemed to be essential in the 
National interest that priority be given. All communications should 
be addressed to the Controller, Priority Department, Ministry of Muni- 

tions, 10, Great Stanhope-street, London, W. oor 


Electric Propulsion in the Navy.—We have received a 
long letter front Mr. W. P. Durtnall, in which he deals with the 
shortcomings of the Navy in the light of Lord Jellicoe’s recently 
published book. In regard to the advantages of electric pro- 
pulsion, Mr. Durtnall writes as follows :—As the Chief Engineer 
of the U.S.S. “ New Mexico ” recently stated before Congress 
(before whom he was called to give evidence in connection with 
the sea trials of the electrically-propelled battleship “ New 
Mexico ”), besides a great saving in ships’ space, the electric 
ship, for a given displacement, was stronger, the capital cost 
was less ; also where the steam turbine drive engine-room was 
a whole forest of steam piping and valve-gear, the space com- 
parison was striking. <A further statement which he made was 
to the effect that the electrical boat only used 85 tons of fuel 
in 24 hours, against 125 of the turbine-driven ship, thus again 
illuminating the statements of Lord Jellicoe in very vivid form 
and again showing with what neglect the Admiralty has in the 

past shown by the continued installation of steam turbine 
drive for our capital ships. It is evident, for given displace- 
ment, that defensive strength „has been sacrificed to the fetish 
of the now out-of-date turbine drive, and the fact that “‘ full 


power ” reverse is not provided in any of the ships so fitted ` 


indicates a slackness, or even limited intellect. 


Diesel Engine Users’ Association.—Mr. Napier Prentice, 
engineer and manager of the Suffolk Electricity Supply Com- 
pany, has been re-elected president of this association for the 
current year, and Mr. Percy Still, chief engineer and manager 
to the Chelsea Electricity Supply Company, has been re-elected 
honorary secretary. 

The association was founded in 1913, and in his annual 
report the honorary secretary referred to the rapid growth of 
its membership, which now includes about 200 subscribers. 
In consequence of war-time conditions, the use of tar oil as a 
home product suitable for fuel in Diesel engines became recently 
a matter of importance and urgency, and several meetings 
during the year were taken up with the consideration of 
questions concerned with the qualities of tar oil most suitable 
for the purpose, and various methods of burning tar oil in 
Diesel engines: 

The Heavy Oil Engine Fuel Committee, consisting mainly - 
of the Diesel Engine Users’ Association, was formed in January, 
1918, to assist the mineral oil production department of the 
Ministry of Munitions in the control and distribution of supplies 
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of fuel oil, and in arranging as far as possible to substitute tar 
oil fuel in place of imported petroleum fuel oil. The last two 
meetings of the year were taken up with the consideration of 
the subject of semi-Diesel oil engines, and as a result a con- 
siderable amount of valuable information was collected and 
published in the reports of proceedings of the Association. 


Personal. 


Sir Richard Threlfall has been elected a member of the Athenaum 
Club. 


Manchester ‘Education Committee recommend the City Council to 
increase the salary of Mr. J. C. Maxwell Garnett, principal of the Man- 
chester College of Technology, from £1,000 to £1,400 per annum. 

Mr. Utaro Noda has been created Japanese Minister of Communica- 
tions in succession to Baron Kenjiro Den, who has retired, and Mr. 
Seiichi Kakanishi becomes vice-Minister in place of Mr. Kakichi Uchida, 


eee 


Arrangements for the Week. 
FRIDAY, Feb. 21st (to-day). | 

RoyaL INSTITUTION. . 

5.30 p.m. At 21, Albemarle-street, London, W. Discourse on 
“ Clock Escapements,” by Mr. A. T. Hare. 

INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Annual Gencral Meeting. Continuation of 

- Discussion on “ Electric and Oxy- Acetylene Welding.” 


JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, Westminster, London, 8.W. 
Paper on “ Earthquakes and how they are Recorded,’ by. 
Mr. J. J. Shaw. 

SATURDAY, Feb. 22nd. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 

6.30 p.m. At the Grand Hotel, Colmore-row, Birmingham. Eighth 

Annual Dinner. 


MANCHESTER ASSOCIATION OF ENGINBERS. 
6.30 p.m. At the Grand Hotel, Manchester. Paper on “ Hardness 
Determination of Metals,” by Prof. C. A. Edwards, D.Sc. 
MONDAY, Feb. 24th. 
ROYAL Society oF ARTS. 
4.30 p.m. At John-street, Adelphi, London, W.C. Cantor Lecture 
on ‘The Scientific Problems of Electric Wave Telegraphy,” 
by Dr. J. A. Fleming, F.R.S. (Lecture ITT.) 


INSTITUTION OF ELECTRICAL ENGINEERS. (NORTH- EASTERN CENTRE). 


6.45 p.m. At the Mining Institute, Newcastle-on-Tyne. Dis- 
cussion on ‘The Electrical Equipment of a Suburban Resi- 
dence.” ; 


TUESDAY, Fob. 25th. 
y ROYAL SOCIETY OF ARTS. T 
4.30 p.m. At John-street, Adelphi, . London, W.C. (Colonial 
Section). Paper on * Key Industries and Imperial Resources,” 
by Mr. Edward J. Duveen. ' l 
INSTITUTION OF CIVIL ENGINEERS. 
5.30 p.m. At Great George-strect, London, S.W.1. Papers to be 
discussed: ‘‘'The Flow of Water in Pipes and Pfessure Tunnels,” 
by Mr. F. J. Mallett: and *' Discharge of Large Cast-Iron Pipe 
Lines in Relation to their Age,” by Mr. A. A. Barnes. 


INSTITUTION OF ELECTRICAL ENGINEERS. (NORTH-WESTERN CENTRE). 
7 p.m. At the Engineers’ Club, 17, Albert-square, Manchester. 
Paper on “ The Determination of the Efficiency of the Turbo- 

/ Alternator,” by Dr. S. F. Barclay and Dr. S. P. Smith. 


INSTITCTION OF ELECTRICAL ENGINEERS. (SCOTTISH CENTRE). 

7.30 p.m. At the Rooms, 207, Bath-street, Glasgow. Lecture on 
“The Navigational (Magnetic) Compass as an Instrument of 
Precision,” by Mr. M. B. Field. 

ILLUMINATING ENGINEERING SOCIETY. 

S p.m. At the House of the Royal Society of Arts, John-street, 
Adelphi, London, W.C. Paper on ‘‘ Some Notes on Railway 
Lighting and its Maintenance,” by Mr. A. Cunnington. 

WEDNESDAY, Feb. 26th. 
RoYAL Society OF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Paper on “ The 

Wage Problem in Industry,’ by Mr. W. L. Hichens, 
THURSDAY, Feb. 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on “ The Determination of the Efficiency 
of the Turbo- Alternator,’ by Dr. S. F. Barclay and Dr. S. P. 
Smith. 

FRIDAY, Feb. 28th. 
Roya INSTITUTION. 

5.30 p.m. At  Albemarle-strect, London, W.1. Discourse on 
“ Ether and Matter,” by Sir Oliver Lodge, D.Sc., F. R.S. 

JUNIOR INSTITUTION OF ENGINEERS. 


7.30 p.m. At 39, Victoria-street, London, S.W. Lecturette on 
“ Drawing Office Systems,’ by Mr. N. Pemberton. 


218 


. Goal Consumption in 


THE ELECTRICIAN. 


FEBRUARY 21, 1919. 


Generating Stations. 


Data from Industrial Establishments in Canada and the United States.* 


INTRODUCTORY. 


The research relates only to such electric power stations as use 
coal for fuel and which use it entirely for generating steam. A list 
of questions on the subject was sent to a number of central stations 
throughout Canada and the United States. Particulars were re- 
ceived from 73 stations, 50 per cent. of them ranging in capacity 
from 150 kw. to 150,000 kw. These replies have been tabulated, 
most of the figures being averages for the past five years, and the 
average figures for different sizes of stations deducted therefrom 
In the‘report the tables divide the varidus stations into arbitrary 
divisions, made for convenience as follows :— 

Table I. Class A—Includes stations up to 1,000 kw. capacity. 
» IL ,, B—inecludesstationsfrom 1.001to 5,000 kw. capacity 


» HL. „ Ce 2 ee Pt 5,001 to 10.000 kw. E 
» IV. , D— b ss 10,091 te 50,000 kw. ig 
» V. „p E— es = 5’ 50,001 to 100,000 kw. F 
» VEL ,, -F—includes stations above 100,000 kw. capacity. 


The average figures made use of have therefore been compiled 
from various stations, and cover several years of operation as is 
shown below :— 


— «= a oe se -m 


Class No. of No. of years | Station years. Average size of 
| stations. operation. jof operation.; station, kw. 
OR EEE 2 5 i l4 650 
l ' 4 
| 8 Se eee eee eee 8 5 | 47 2.986 
1 4 
1 30 
Cre 7 5 49 -7,230 
3 4 | 
2 l . 
i 6 eer een rere 6 3 36 24.6047 
2 3 
Essa l 5 | 5 96,000 
| a ne l 5 | 5- 149,000 
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TECANICAL DATA. 


(a) Central Stations.—The averages of the more important items 
for the various `‘ classes ” of stations are as follows :— 


Arerage Fiqures per “ Class. 


— —— p = EP pene 


y ! 


: (Coal, 
Station capacity.|—— ——-~ Se ee 1! 
i : Load " 

Glass: | Lb. per ; Tons per b factor Eff» 
A a Bee, 

kw. | gmp | Kw-lHep.-l Kw. HB! perlb. j Pei 

E OEA hour. hour. year. year. | 
a ee eee Oe ee a et ere, ae ae ee Faa 
OT 650] 870 |7-65 5-70 |3460 25-10 | 12,500 | 29-3 | 3-5 
B.....; 2,980} 4,000 | 4-30 | 3:20 | 19-00 14-00 | 12,900 | 34-2 ` 6-2 
CO vices. 7,230) $9,700 [4-07 , 3-04 17-80 13-30 | 11,900 | 31-7 | 70 
Dice: | 24,600) 23,000 2-91 |217 {12-75 | 9-52 | 13,600 | 36-0 | 6-6 
Eres 96,000, 18,800 2-01 '1:50; 8-80 6-57! 14000] 36-9 11941 
F ....../ 149,000/199,500 | 1-92 11-43 | 8-40 | 6-26 | 13.500 | 44-7 113-4 
A iy ane na, EERE (SR a ee pie 
classes.) 46,340 | 62,600 | 3-81 | 2-84 ‘16°90 12-46 | 13,600 | 35:5 | 8-4 


In the foregoing table, “* efficiency per cent.” is the percentage of 
the efficiency of conversion of heat energy in the coal to electric 
energy at the switchboard. . 

The B.Th.U. per pound of coal as given in this table have been 
calculated by taking the B.Th.U. for each station, multiplying these 
values by the average pounds of coal used per arinum by each station, 
and dividing the sum of the products thus obtained by the total 
pounds of coal used per annum by all the stations in the class. 

The average capacities of steam-driven central stations using coal 
in Canada are approximately as follows :— 


= 5 | Aver. | Total. [ — | Aver. Total. 
Kw. Kw. Kw. Kw. 
Alberta ......... 1.675 | 21,775 |! Ontario ......... 135 4,030 
B. Columbia... 960 6,695 |; Prince Edw. Ís. 350 700 
Manitoba ...... 1,060 8,455 || Quetec..........] 1,570 | 17,800 
N. Brunswick. 570 4.520 | Saskatchewan 1,870 | 16,860 
Nova Scotia 670 | 11,390 |, ee eet eee 
| 8,860 | 92,225 
| Average 1,000 for all Canada. 


* Abstract of a report issued by the Hydro-Electric Power Commission 
of Ontario. 


For stations in capacities up to 1,800 kw. the average load factor 
is 31-3 per cent., so that 30 per cent. for a 1,000 kw. station will be a 
fair figure to take in round numbers. The rate of coal consumption 
of a 1,800 kw. station will average 20 tons per horse-power-vear, 
and for a 650 kw. station averages 25 tons per horse-power-year— 
on this basis a 1,000 kw. station will average a rate of about 23 tons 
per horse- power year. 

(b) Industrial Plants.—The Hydro-Electric Power Commission of 
Ontario has compiled a list of the industrial steam plants in use in the 
Niagara District. From this list those plants were chosen which, so 
far as the records show, use coal exclusively and use it for power 
only. Averaging the plant capacities in horse-power, the tons of 
coal used per annum, and the, number of hours during which the 
plants operate per day, the following figures were obtained from 135 
industrial steam plants :— 


Daily hours of 
operation. 


į 


Tons coal used 


Horse. power. 
yer year. 


260 


The hours of operation are undoubtedly too high for normal times, 
as most factories are working overtime, and many Operate 2+ hour 
per day. According to the ‘* Postal Census of Manufactures ` 
covering the vear 1915 (page XIV.) “‘ each manufacturing establish- 
ment in Canada-worked full time 222 days” and part time for 19 
days.” “ the average shift consists of 9-2 hours.” From this it may 
be assumed that a fair average figure would be 9-2 » 222 --5.- \®= 
2,140, or, say, 2,500 hours per annum. At 75 per cent. hourly load- 
factor, which is a reasonable figure to take for such plants and is the 
same as that used in the 1903 report of the Ontario Power Commis- 
sion, the rate of coal consumption per horse-power-hour works oat to 

1,830 =x 2.000 


a Beg wee = 7-5 Ibs. 
260 yyy). 2.500 


For continuous operation (8,760 hours 


a 7:5 >» 8,760 : 
per annum) this is equivalent to mr - = 33-0 tons per horse- 
power-year, which represents a yearly load factor of 28-5 per cent.. 
say, 30 per cent. in round figures. In Canada the combined capacity 
of all steam-driven electric generating stations is close to 100,000 kw. 
‘134,000 H.P.). 

Dr. Haanel, of the Bureau of Mines, has estimated that. ‘‘ 7,000,000 
tons were probably required for the purpose of generating power” 
during 1916. On the basis of 33 tons per horse- power- year the above 
quantity would suffice for 210,000 H.P., but this is for 8,760 hours 
operation ; for an average of 2,500 hours the horse-power would be 
sgh X 210,000 = 735,000 H.P., Or, say, in round numbers 750,000 H.P.. 


GENERAL CONCLUSIONS. 


Summing up the foregoing conclusions regarding load factors, &c., 
it appears that the average yearly Joad factor for Canadian central 
stations deriving their energy from goal through the medium of 


-steam is 30 per cent., while that of the factories is approximately 


the same; the rate of coal consumption per horse- power-year of the 
former is 23 tons, and that of the latter is 33 tons ; the plant capacity 
of the former is 134,000 H.P., and that of the latter is 750,000 H.P. 
The average rate of coal consumption works out to nearly 32 tons 
per horse-power-vear. The approximate average rate of coal con- 
sumption in Canada for power purposes, using steam as a medium, 
may be represented thus s— 

————— 


Pounds. per Tons per 
soles tae ees PENE. Lern 
Kw.-hour. H.P.-hour, Kw..- year. | H. P.-year. 
es _— eas eed eee 
9-2 6-85 40 i 30 


CoAL EQUIVALENT OF THE ELECTRIC ENERGY ANNUALLY EXPORTED 
BY CANADA. l 


The returns of the Department of Inland Revenue for the fiscal 
year 1916-1917, ending on March 31st of the latter year, show that 
187,420 u.r. years of electric energy were exported from Canada. 
At a rate of coal consumption of 30 tons per horse-power year the : 
coal equivalent of this power is 7,622,600 tons, or, say, 5ł million 
tons. The average calorific value of the coal may be taken as 
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13,000 B.Th.U. These figures are in substantial agreement with 
those from other sources. The rate of coal consumption, 30 tons per 
horse-power-year, used for the foregoing estimate, is based on a 
load factor of 30 per cent., a fair average figure for central stations 
and industrial establishments combined. Even in the very largest 
steam-driven stations, where every effort is made to increase the 
load factor to the highest possible figure, the load factor does not 
exceed 50 per cent., although the load factor of the power exported 
from Canada is known to be somewhere about 85 per cent. The 
Berlin stations show a decidedly better result than the others, but 
this is offset (so far as cost is concerned) by the appreciably higher 
prices for coal in that city. he, l 


SUMMARY. 


So far as coal sonsumption is concerned the foregoing may be 
briefly summed up as follows :— 


For electric generating stations, using coal fired under boilers, such 
as are in actual operation in Canada and the United States to-day, 
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the average rates of coal c6nsumption for various sizes of stations 
are as shown below :— 


Rate of coal 
Station capacity, kw. consumption. 
l Tons per H.P.-year. 

Over 100,000 ere a a a a aaae D25 
50,000: Co: 100,000 asnan iE 6-57 
10,000 to 50,000......ccflessereee. EES 9-32 
5,000 to 10,000 sssi easar anses 19°30 
1,000 to (S000 sisdiosgs us dsoasiexievsateincteentocsesseasacsec 1400 


Under 1,000 nes Besta 25-10 and higher 


Although it is true that, under very favourable conditions and in 
plants of the largest sizes, the rate of coal consumption may be as 
low as 6-25 tons per horse-power year, it is equally correct to state 
that, taking average existing conditions for electric . generating 
stations in Canada, the rate approximates to 23 tons per horse- 
power-year, and, for industria] plants, to 33 tons per horse- power- 
year, while for these two kinds of plants combined, the average rate 
is not less than 30 tons per horse-power year. 7 


Note on Losses in Sheet Iron at High F requencies- 


By MARIUS LATOUR. 


Summary.—Mn this article, presented before the Société Internationale des Electriciens at a meeting held last year, the author 
dotermines the power expended separately by Foucault currents and by hyteresis, in a sheet of iron, on the assumption that there exists 


a constant angle of lag between the magnetic induction in the sheet and the magnetising field producing it. 


He deduces the 


thickness which should bo given to the iron sheets of an apparatus supplied by a high-frequency current, in order that the total 
power expended shall be a minimum, and he then calculates the angle of lag between the voltage and the current in the circuit of 
an inductance coil. 


oe aauŘ————— 


_ the losses due to hysteresis itself. His purpose wlsd is to obtain 
formule which are useful for the study of high-frequency appa- 


1. The study of Foucault currents in iron sheets at high frequency 


was made, in the first place, by Oliver Heaviside and later by J. J. | 


Thomson.*, i — 

Recently: Mr. Bethenod t has given attention to the complication 

caused by the phenomenon of hysteresis, and has introduced that 
phenomenon in his calculations by utilising the method of procedure 
employed by Ferraris (1888) and subsequent authors according to 
which hysteresis is supposed to cause a constant lag of phase angle 
between the magnetic induction B and the magnetising field H. 
In seeking to determine the final phase-lag between the E.M.F. and 
the current in a self-induction coil having a eager magnetic circuit, 
when the frequency is increased indefinitefy, Mr. Bethenod has 
shown that this limiting phase-lag, instead of being equal to įr, as 
indicated by the formule of J. J. Thomson, is diminished by an angle 
equal to $< by the effect of hysteresis. In reality, Mr. Bethenod’s 
conclusion, according to which the limiting angle of phase-lag 
between the E.M.F. and the cyrrent is diminished through hysteresis 
by an angle equal to 3+, does not seem to be related to any particular 
interpretation of the phenomenon cf hysteresis. It is natural, in 
fact, that the losses due to hysteresis, the same as the losses due to 
Foucault currents should tend to increase the “ watt” current 
absorbed, and, consequently, should tend to bring the current more 
nearly in phase with the E.M.F. 

Before proceeding to any calculation it is easy to understand how 
hysteresis influences Foucault currents, and to understand how 
Foucault currents may influence hysteresis losses. If we assume 
that hysteresis introduces a phase-lag between magnetic induction 
and ampere-turns, we can understand at once that the introduction 
of Foucault, currents into equations is thereby affected. On the 
other hand, the presence of Foucault currents causes the magnetic 
Induction in iron sheets to vary from the centre to the external sur- 
face; and since the losses due to hysteresis increase according to a 
power of the magnetic induction which is higher than the first power, 
its losses will be higher than if the magnetic induction in the sheet 
Were assumed to remain uniform. The hysteresis losses, therefore, 

epend on the influence of Foucault currents on the distribution of 
magnetic induction. ee Ben” 

It will be necessary to take principally into consideration this dis- 
tribution of magnetic induction in the sheet in order to calculate the 
losses due to hysteresis. ' In particular, if we assume these losses to 

Proportional to the square of the magnetic induction, which is all 
the more likely because at high frequency the magnetic induction 1s 
always low it will be neceasary to know somehow the effective value 
In space of the magnetic induction in the sheet. 

he purpose of the author is to revise the methods of dealing 
mathematically with Foucault currents, and to study the influence. 
of hysteresis on losses due to Foucault currents, as well as to study 
eee tae ee ee ee te 


*THE ELECTRICIAN, Vol, XXVIII., 1892, p. 599. 
t“ La Lumiere Electrique,” July 22, 1916, Vol. XXXIV., second 
Series, yp. 73. 


ratus. 

2. To establish the equations for Foucault currents, the author 
will not introduce directly the general equations of Maxwell, as isi 
usually done; these equations can be established by equivalent 
considerations which are much more familiar to engineers. 

Let us consider (Fig. 1) a sheet of thickness 2a. Let us take as 

origin the median plane XX., parallel to the two 

faces of the sheet S and S’. On account of 
e symmetry the Foucault-currents which go through 
the sheet will give rise to currents of equal 
densities, and of opposite polarities at symme- 
trical points x and 2’, situated at equal distances. 

Or and Ox’ from the origin O. The Foucault 

currents which tend to form a screen against the 

magnetic flux which is passing through the 
sheet, in a direction parallel to the faces S and 

S’, follow the directions indicated by arrows 

in the plane of the figure. It should be noted, 

moreover, that the ampere-turns acting to pro- 
duce a magnetic field at the point z arc those 
` due to currents circulating in the region situated 
at the right of Ox and at the left of Oz’. The 
currents circulating within the space bounded 
by the planes parallel to XX, which pass through 
x and x’, produce, in fact, no field external to 
that space. Let us designate by 8 the current 
density in the sheet at the point x. The de- 
crease in ampere-turns per centimetre which results in passing from 
a thickness dx toward the external surface -S of the sheet is Sdx. 
The magnetic induction B at the point x will be decreased by a 
corresponding amount dB such that 
adB=—4rud8z, 


la: 


h eo 1 

whence PE od oe oe ef ) 

In reality, the current density and the magnetic induction B, 
being both harmonic functions of time, can be expressed as follows : 


e= ò; sin wt —8, cos of, 
B=B, sin of — B, cos of, 
in which equations any origin can be taken arbitrarily for time 


values (t). Under, those conditions equation (1) corresponds to the 
two following equations : 


dB 
= —4 nud, ; 
- a (3) 
2 —4rpd, 
dx 
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If we assume that hysteresis introduces an angle of phase-lag + 
between magnetic induction and ampere-turns, we can say that 
everything happens, as far as the ampere-turns are concerned, as if 
the current density è corresponded to a fictitious density 3’ having a 
phase-lag t such that— 
6’=58, sin (wt=—)—5, cos (w!—t)==(8, cos t— 8, sin 7) Bin wf 

—(5, cos 7+ 8, sin 7T) cos wt. 

Equations (2) then become 


dB, + 
pie Aa —47u(8, COS t—8, gin al 


dx 


T 2 
a | (2°) 
Ta —4ru(5, cos 74-4, sin 7) 

The choice between equations (2) and (2’) will then depend on 
whether the phenomenon of hysteresis is to be taken into considera- 
tion or not in the equations for Foucault currents. 

We now proceed to establish a second equation by a simple con- 
sideration which follows. 

The E.M.F. induced per centimetre in the direction XX between 
the two planes which pass through the abscissa points x and 2+-dz is 


d 
— 5 Baa = —w(B, cos wt + B; sin wt)dz. 


This E.M.F. must be exactly balanced by the difference between 
the ohmic drop per centimetre in the plane passing through z, and 
the ohmig drop per centimetre in the plane passing through «+z. 
This difference is equal to pd&, where p designates the resistivity of 
the sheet. We therefore have i 


d A 
—w(B, cos ot+ B, sin wt)dt—d3= E sin wt cos ot |en) , 
r 


Ti Cob ow 
From this we obtain the two following equations : 


7 dè 
x 
= E dè, ° e . e . e e . e . (4) 
? P de 


From equation (2’) and (4) we obtain the two following equations 
of the second order :— | 


dÈ Arie ° 
g (8, cos 7+8; sin 7) 

as, {ruw 5. 5. gi 

o > (0, COST —4, SİN T) 
{ruw 


Taking =2m?}, yl+ sint=2, V1— sin 7=3 


a 


we obtain by integration the following : 


pmax _ p— max 
ò; = —.d{ 9 cos mBa =: -A sinh max cos mie. | 
- (6) 


emorx_|. pmax 
I S p 
2 sin mrc=A cosh maz cos mhr. 


in which A is a constant of integration.* 


From these and from equation (4), the values of B, and B, are 
obtained— i 


§,=A 


Apm . | 
B= aoe sinh max gin mBx-+B cosh mar cos mx) 


(7) 
Apm : 
= — eo (8 sinh max sin mBx—a cosh mxr cos m4.r). 


From the above solution (6) we obtain the maximum current 
density value maz at the point r:—- i 


x | BAe fn pe 
Òmar. = VS +8, = Nz: V cosh 2mar+cos 2m8x. (8) 


l From solution (7) we obtain the maximum value of magnetic induc- 
tion Bmax. at the point x ` 


_ Apm ooo eae, 
Bmax. =V B+B = cosh 2mar-+ cos 2mBr . . (9) 


We can now determine the constant 4 by starting either from 
the apparent, or the mean magnetic induction in the sheet, or from 
the external ampere-turns per centimetre (J) which act on the sheet. 

When starting from the apparent magnetic induction Bapp: it is 


* The general integral would requi gët l ere 
p r julre a second constant, but it is found 
that this constant must be equal to zero in order that the condition of 
symmetry implying d, =, =0 for r=0 should be satisfied. ? 
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to be noted that the E.M.F per centimetre, which must equal the 
ohmic drop due to Foucault currents along the external surface of 
the sheet, is WSapp.a. We therefore have 


. 


oBapa= 7, (cosh 2maa —cos 2mBa)t. 


Whence . 
i= VV 2aaBapp._ SOR 
~  p(cosh 2maa—cos 2mBa)t 
When starting from the extemal ampere-turns J per centimetre, 


it must be noted that the magnetic induction at the surface of the 
sheet must be equal to 4nuJ. We therefore have 


(10) 


Apm 
dru == —-— (cosh 2maa+cos 2mBa)t, 


Whence 


~~ pm (cosh 2maa--cos 2m3a)¥ eS eal 


. Apparent Permeability —Equating (10) and (11), we have 


V za Bapp. oo FW O 
(cosh 2maa—cos 2mBa)t m(cosh 2maa+cos 2m8a)t 


From this we obtain immediately an expression for the apparent 
permeability 
u cosh 2maa—cos 2mBa`] $ 


Happ. = a/2ma cosh 2maa+cos 2mBa_} ` 


This expression for the apparent permeability becomes identical 
with that given by J. J. Thomson when we assume +=:0, that is to 
say, «=8 =l. 

It is necessary to know the expression for the apparent permea- 
bility, in order to determine the given or apparent magrietic induc 
tion, as a function of the available ampere-turns, in any given high- 
frequency apparatus. 

3. We now proceed to determine the Foucault current and hyste- 
resis losses as a function of the mean or apparent magnetic induction. 

Foucault Current Losses.---ln order to determine the Foucault 
current losses it is necessary to determine in some manner the 
effective value in space Of the current density max., that is to say, 


the value of 
1 fa 
zf Ò max. dt. 
alo 


A? fa 
oa | (cosh 2max—cos 2mB.r)dx 
Jo 


EE 


we have 


(ò? max.) av= 


4ma 


x = B / 

Bearing in mind that the effective current density, as a function 
of the time, is a/ 2 times lower than the maximum density, the 
Foucault current losses per cubic centimetre will be 


A*p (= 2maa sin 2m =) 
F= aaa 3 


A? ( sinh 2maa_ sin = 


r 


— 


ao fs J 
If we replace the constant A by its yalue obtained from (10), 
we have 


Sma 


sin 2mBa 


sinh 2mxa 


_ ota a B?app. (13) 


4mp cosh 2mxa— cor 23a 

The effect of hysteresis on Foucault current losses is readily Been. 
Leaving out hysteresis, the expression of these losses takes the simple 
form 


wa sinh 2ma—sin 2ma (13) 


Paaa a BEG 2 
Wr 4mp cosh 2ma—cos 2ma "PP? 

Hysteresis Losses.—To determine the hysteresis losses we must 
bear in mind that the assumption of a constant phase-lag T of the 
magnetic induction B behind the magnetising field H supposes the 
hysteresis losses to be proportional to the square of the maximun! 
induction. It is, therefore, necessary to determine in some W8) 
the effective value of Bmax. in space. 

We have 


1°pm? [4 ° 
(B° max Jav:= — | (cosh 2max+tcos 2m8r)d 
oa 0 


A?p?m? [sinh 2maa sin 2ma 
= t|- +E j. 
a B 


ť 


+ 
. 


2w a 
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We also know that the same hypothesis of constant phase-angle t+ 
between the magnetic induction B and the magnetising field H 
implies that, in the formula W =nņB?max., which gives the hyste- 

sin T 
resis losses per cycle, the value of the coefficient 7 is equal to a” 


Under those conditions, the hysteresis losses per cubic centimetre 
are equal to 


wW e E e 


a B 
sin 2mBa 
a = B ) 


If we replace the constant- 4 by its value from (10), we have 


gint w A*p*m (= ene en a) 


sin + A?p (= 2maa 
— § ma 


sinh 2maa sin 23a 


w7a sin T 
W u= —__o een eee eee PB? app. . (14) 
4mp cosh 2maa—cos2mBa 


Ratio of Losses.—The ratio of hysteresis losses to Foucault 
current losses can be readily determined. We find 


sinh 2man sin 2mBa 
Wr f (A . 
Wr sinh 2maa_ sin 2m8a rene (15) 
x B 


This ratio tends towards sint in proportion as the frequency 
increases. 


Total Losses.—The expression for the total losses takes the 
form: `! : 
wa a sinh 2maa— 8B sin 2mBa 
(Wet Ways a Bla, 


(16) 
4mp cosh 2maa—cos 2mfa 


If the calculation were not complicated by introducing the phase 
angle t, and by seeking to determine the hysteresis losses according 
- to the formule for losses per cycle (10), equation (14), could be sim- 
plified hy replacing sin v by its value 4un, and by making t=0, 
that is to sav, by assuming «= ß= 1 everywhere else in the equation ; 

which would give the following value for W y: ° 

o : l 

W y= sl ads plait Abin aba salad ica ee ° e . e 14’) 
pm cosh 2ma—cos 2ma 
Taking into consideration the uncertainty which exists in regard 
to the exact value of hysteresis losses per cycle, and owing to the 
circumstance that all autBors differ as to the value which should 
be given to the exponent of B, to which the losses are proportional, 


the simplified expression for Wy, given in equation (14’), may’ 


-often be utilised. 

Under these conditions, the total losses derived from (13’) and 

.(14’) will be as follows :— i 
ofa (1+4np) sinh 2ma 
na Wae im cesh 2ma—cos 2ma | 

Minimum Losses.—It is possible to determine the losses per 
cubic centimetre in a total volume containing the iron sheets and 
the insulation between them. 

Let e be the thickness of the insulation between the sheets, and 
Bapp, the mean magnetic induction in the total section composed 
-of the sheets and of the insulation between them. The apparent 
induction in the sheet itself will be 

2a+ e 
2a 

On the other hand, the space occupied by the iron will be reduced 


app’ -= >» »œ (16°) 


a 
B'app- 


Finally, the losses per cubic centimetre 


in th aries 
in rti 

e proportion TE 
of total space will be from (16), as follows :— ` 
æ sinh 2maa— ß sin 2mBa 


B’rapp. 
` cosh 2maa—cos 2mBa 


2 
Wet Wy=——(2a+e) (17) 
8mp 

The thickness of sheets 2đoptim. which will give the minimum of 
loss in a given volume for a given magnetic induction B’app, will 
be that which will always give the minimum value to the preceding 
expression. This minimum value is obtained by taking the 
derivative of that expression with respect to “‘a” In other words, 
it will be that thickness which represents the solution of the following 

transcendental equation :—- 5 


2m/(2a+ go ee oes + asinh 2 %a—8 sin!'2nm8a=0 (18) 
cosh 2maa—cos 2mBa _ ; 
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As a numerical illustration, let us take 
u = 2,000. 
p=4-104 
w= 2r x 30,000. 

| e=0-003. 
From this we have 


m/V TUO 943.5, 
P 
We then find for 2aoptim. the following values :— 


With sin <=0-2 2a optim. =0-027 mm. 
=03 =0:0315 


: =0-5 = 0-0375. 


Phase Angle between E.M.F. and Current in a Self-Induction Coil 
having a Closed Magnetic Circutt.—-The losses have been evaluated 
directly: witHout seeking to determine, as is usually done, the phase 
angle o between the E.M.F. and the current. When the losses are 
known this phase-angle can be determined quite easily by an inverse 
process. 

The maximum E.M.F. *“ V” induced per turn per square centi- 
metre, will be wBapp, and the power consumed per cubic centimetre 
will therefore < 

o Bapp. J. 
g 089 , E 

On the other hand, we know this power from equation (16), and 
we also know the value of Bapp. as a function of J from that of the 
apparent permeability. Equating these two expressions for losses, 
the value of cos 9 may be readily obtained. We will have 


‘ 1 «sinh 2maa— 8 sin 2mBa 
cos 9== ame aa 
: : 1/2 (cosh?2maa—cos *2mBa)+ 
When “m” tends toward infinity cos ọ tends towards 


J/1+sint 
a T3 


- 5 
/2 


that is to say, p tends toward the angle (3-3) as Mr. 


pf Ea cos ims) 
2 4 2) 


Phase-Angle between E.M.F. and Current in a Self-Induction Coil 
with Open Magnetic Circutt.—In a coil having an open magnetic 
circuit, which included an air-gap that multiplies the apparent 
reluctance of the magnetic circuit by k, the magnetic induction for 
the same ampere-turns, J, will be divided by k. Consequently the 
losses are divided by k*, while the E.M.F. induced at the terminals 
is divided by k. Under those conditions it will be found that the 
phase-angle 9’ becomes such that Coat 


“Bethenod has shown. We have in fact, 


in which cos ọ retains the value indicated in the preceding para- 
graph. a 

In proportion as the air-gap increases, the E.F.M. and the current 
tend more and more to assume the quarter-phase relation. As a 
Tule it is tan @ which should be given as high a value as possible. . 

The author will return later to the important question of the 
construction of self-induction coils with low losses (with or without 
iron) for a given frequency. 


Conversion of Three-Phase to Uni-Directional High- 
Tension Current.—In the induction coil we have a familiar 
example of the conversion of a low-tension direct-current 
voltage to a uni-directional high-tension, while in the static 
transformer we have a simple means of transforming single- 
phase alternating currents to a higher or lower P.D. There 
are also various forms of rectifiers whereby an alternating 
current can be converted into a uni-directional one. A 
problem that has been studied by two Italian investigators, 
Messrs. O. M. Corbino and G. C. Trabacchi, the conversion of 
three-phase into uni-directional high tension current is more 
complex. The arrangement appears to depend upon a special 
grouping whereby the three-phase currents are interrupted 
at suitable intervals. It is anticipated that the device will 
be free from some of the limitations of the ordinary induction 
coil. | 
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The Influeuce of the Distribution of Losses on the 
Efficiency Curves of a Continuous Current Motor. 


By THOMAS GARTER. 


Summary.— Atter an introduction (L), the method of the present inquiry, and the conditions laid down and assumptions 


made, are described (II.). 


The process of calculation is then dealt with and the two fundamental equations (Nos. (1) and (2)). 


connecting eficieney with input and output respectively, are arrived at (III), and illustrated and further examined (IV.). 


Thereefter the following points are treated, in dependence on the way in which the losses are distributed. 


"the maximum value 


of the efficiency, and the values of input and output at which it occurs (V.); the values of input at which the etticiencv and 

output are zero, and the relation between these points, which oceur in pairs (Vl): the maximum output which can be got from 

a motor, and the values of input end afticiency at which it occurs (VIL): and the direct relation between input and output (VIEL). 

Throughout the article the important independent variable is $, which is the ratio of variable losses to total losses at full load. 
A short concluding section (IN.) brings the study to a close. 


a 


I. 


Some facetious person, in the early days of dynamo design, 
is said to have issued a recipe for the making of dynamos, 
somewhat as follows : Take, of copper and of iron, any desired 
quantities, and mix them in any desired manner, flavouring 
with small quantities of cotton, mica, and any other ingredient 
which may suit the taste; move one part of the mixture 
rapidly amongst the rest, when, if the directions have been 
carefully followed, the result of this agitation on the part of 
the designer will be one electric current, of some magnitude, 
at some pressure. 

Things have progressed since then, however, and we now 
understand a little more of the results of varving the amounts 
of the ingredients in order to produce an effect which, unlike 
what happened in the very early days, can now be more or 
less accurately foretold. Inthe latter event,“ agitation on the 
part of the designer °” may still be manifest ! 

The actual design adopted fora line of machines must always 
be a compromise between tendencies pulling in different direc- 
tions. The design is got out inthe hope that the machines will be 
sold, and with the further hope that the buyers will not think 
they have been sold after getting them ; and the compromise 
is thus largely one between cost and good running quzlities. 
Manv points affecting the latter horn of the dilemma are 
settled once for all in the original design of the line of machines. 
All the mechanical details are fixed then, and these include 
the features determining the goodness of the ventilation of 
the machines, so that the temperature rise for certain losses 
at certain speeds is in this way predetermined ; questions of 
commutation, also, are necessarily considered beforehand, 
and the limiting points are, in a general way, therefore, also 
predetermined. This can be done because most require- 
ments are covered by a well-defined temperature rise limit, 
and an absolutely essential stipulation in connection with 
continuous-current machines is that thev shall run spark- 
lessly. | a g 

The matter of efficiency, however, is one that is to some 
extent capable of consideration and arrangement in the 
design of individual machines after the general design of the 
line is settled. Full load efficiencies for given outputs are not 
greatly under control, as it is generally found that a diminution 
in one set of losses involves an increase in another, of so 
nearly equal an amount that the total loss remains practically 
unchanged. It is. permissible, however, to vary the com- 
position of the fixed total of full load losses within certain 
limits, without causing overheating in local parts of a machine, 
and the way in which the full load losses are made up has so 
marked an effect on the efficiency at other, and particularly 
at much lower, loads chat an investigation of the amount 
of this effect is useful. The inquiry will alse show what sort 
of difference may be expected between the efficiency curves 
of motors of different outputs and speeds which happen to 
have the same full-load efhciency—say, a 10 H.P. motor at a 
high speed, and a 20 H.P. motor at a low speed—and, generally, 
will allow the efficiency curve to be predicted with reasonable 
accuracy between 0-25 and 1-25 times full load when the full 
load ettciency, and the way in which the full load losses are 
distributed, are known. 


“ 
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\ II. 


The method of the present inquiry includes certain assump- 
tions which must now be detailed, with some indication of 
their effect on the results. First consider the various items 
constituting the losses at anv load. These are six in number, 
namely : (1) Shunt field winding loss, (2) iron loss, (3) windage 
and bearing friction loss, (4) brush friction loss, (5) copper los 
in parts carrving the main current, and (6) brush contact loss. 
It is proposed to limit the Inquiry to cases where the first four 
losses are constant, and only the last two are variable. This 
involyes certain definite conditions. The shunt loss is con- 
stant in eny case when the winding is steady in temperature. 
The iron Joss is constant 1f the flux is constant and the speed 
is constant, and the windage, bearing friction, and brush 
friction losses are constant when the speed is constant. Two 
of the assumptions, therefore, are that flux is constant. and 
speed is constant. Now in practice these are not consistent 
with each other, owing to the varying copper drop as the load — 
changes, which involves an alteration in the back E.M.F., 
necessitating @ change in speed, or in flux, or in both. Flux 
alters, even with constant exciting ferce, as armature reaction 
changes with change of load, so that, as a rule, both the speed 
and the flux change. Reference to actual values, bearing in 
mind, also, that individual machines depart from the average, 
even when built as duplicates of each other, by quite measur- 
able amounts, shows that the error due to assuming that the 
first four losses mentioned above remain truly constant is 
negligibly small, at any rate between 0-25 and 1-25 times full 
load, and it will be found that efficiencies, calculated on the 
method now to be developed, are correct between these limits, 
within usual test margins, for shunt-wound motors and for 
ordinary compound-wound motors; but when motors are 
heavily compounded, or when they become series-wound, the 
changes which actually occur are so far out of agreement with 
the assumptions of constant flux and speed that the method 
no longer applies'in the same way. The results obtained apply 
equally well to dynamos, when the same starting points of 
known full load efficiency, and known distribution of full load 
losses, are used, since the way in which dynamo losses change 
with changing load is of the same Sort as in motors, although 
the consideration of the matter for motors is rather simpler, 
and is therefore adopted for the present purpose. 

In addition to the above assumptions about the constant 
losses, two more are made about the variable losses, which are 
the last two items in the list of six given above. The first is 
that the brush contact resistance is constant, which, with 
carbon brushes, is not true. To assume this means thet the 
circuit carrying the main current is regarded as having a 
constant resistance, and that therefore the whole variable loss 
is to be taken as proportional to the square of the current 
carried by this circuit. The second assumption is that the 
variable losses are proportional to the square of the total 
current input to the motor, including the field current, and 
not to the square of the armature current only. This means 
that these losses can be expressed simply in terms of input, 
and the error introduced is egain within permissible margins 
between the Limits of load already specified, for all ordinary 
cases. If C be the total current, and Cathe armature current, 
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and C's the shunt current, then C=C4+Cs, and the assumption 
means that instead of being taken as proportional to C42, as 
they should be, the variable losses are taken as proportional to 
C?, that is, to (C4a+Cs)*. An extreme example will show the 
magnitude of the error due to this ab 0-25 of full load. Suppose 
that a 50 m.r. motor has a full load efficiency of 50 per cent., 
so that its full load input is 100 H.P., and suppose that the 
constant losses and the variable losses amount to 25 H.P. each, 
and that,-out of the 25 H.P. of constant losses, the shunt loss 
is 20 H.p. The method of this article gives, as the quarter 
lead efficiency, 29-9 per cent., which means an input of 41-9 H.P. 
for an output of 12-5 m.P. The constant loss is still 25 H.P., 
and the variable loss is assumed to be 0-419? of 254-4 H.P., 
giving a total loss of 29-4 H.P. as required. But actually the 
variable loss is less than 4-4 H.P., and the true quarter load 
efficiency is 32-2 per cent., implying an input of 38:9 H.P. Of 
this, 25 m.P. is still the constant loss, and the 25 H.P. variable 
| : 38:9—20-0 \? 
loss at full load should be reduced to (Fo 5—a.4 ) of 
251-4 H.P., giving the necessarv total loss of 26-4 H.P. Even 
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Fia. 1.— EFFICIENCY AGAINST INPUT, WITH VARYING k, AND 50 PER 
CENT. FULL Loap EFFICIENCY. _ 


in this extreme example, the error, which, as always, is on the 
safe side, is only between 29-9 per cent. stated, and 32:2 per 
cent. actual, efficiency. In all ordinary cases, therefore, the 
error will be much less, and the efficiency curves given by this 
method, including all the assumptions mentioned, namely, 
constancy of speed, flux, and brush contact resistance, and 
proportionality of variable losses to the square of the total 
current input, are sufficiently accurate for all usual guarantee 
purposes between 0:25 and 1-25 times full load, the error, as 
has been stated, tending to be always on the side of safety. 
The curves in the diagrams extend beyond these limits, in 
order merely to show their general shape, but it must be 
remembered always that below quarter load the error due to 
the variable loss assumption increases rapidly, while on heavy 
overloads the speed will diminish owing to the large copper 
drop, even while the flux diminishes due to armature reaction, 
80 that the curves on overload above 1-25 or 1:50 times full 
load begin to depart rapidly from a representation of exact 
facts. But they nevertheless indicate, even there, the main 
tendencies in what happens as the load increases. 


III. 


The method of working is as follows : Calculate the efficiency, 
n, for full load output, P, the corresponding input being /, and 
let the constant and variable losses then be Lc and Ly, with a 
total loss, Z7, equal to Le+Lr. These full-load quantities, 
P, 1,7, Lc, Ly, and Lr, are all fixed for the case chosen, and 

v/Lr is therefore fixed, being the ratio of variable losses to 
total losses at full load. Callthis ratio k. It has been already 
pointed out that for a constant value of n, that is, of Lr, k may 
vary within limits in different designs, and it is the effect of the 
value of k on the efficiencies at other loads that is the subject 
of this investigation. 

Le=Lr— Ly =(Ly/k)—Lv=Ly {(1/k)—1;, all these being 
Values coirespdnding to full load. If 4 be the efficiency of 
the motor, let 1 — 7 be called the inefficiency of the motor. Now, 
n=PjI=(I—L7)/[=1—Lr/I, and hence the inefficiency, 
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1—n, is Lr/I=Ly/kI at full load. At any other output, P’, 
let the efficiency be 7’, the input J’, and the inefficiency Pal 
while the losses are L’r=L’;+Z, Le here having no dash, 
because it is the same as at full load. Now, L’y is, by assump- 
tion, (1’/Z)2LV ; hence 
I! SL'7/I' =[(I' 1)*Lv+-Lv {(1/k)—1} Yl’ (Lr /1') {TIF 
+(1—k)/k 
Hence, 


Inefficiency atanyload,P’_1—n’_ Lyrf/I’ i 
Inefficiency at full load, P 1—n T iG 


= {*(7) +0-»} 


I’ I 

E =(>)+0—-# G) | 
thatis, (1—n')/(I—) =A’) +A’) . (1) 

But P’=7'I’, and P=nl, hence I'/I=(n/n')(P'/P), and, 
therefore, (1—1) /(1—n)=k(n/n (P /P) + (1—k)(y'/q)(P" PY. - 
Now, in this equation, the unknown quantity is 7’, and the 
equation may be solved in a form which expresses the relation 
between the dependent variable 7’ and the independent vari- 
able P’, the connection being in terms of k, 7 and P, which are 
all known full-load values. The equation may be written as 

4’ —92=keg(1—)(P"/P)+-(1—k)(1/n)(1—n)"(P PY", 

out of which comes the following quadratic equation : 


1—k)(1— 
(= py +i} n't—n!-+ky(1—n)(P’/P)=0, 
‘which has the solutions 


1+ 14K —H(1—n)*— Akg NPP 
2 {(1—k) (1—n)/n} (P’/P)"* +2 l 

These equations, Nos. (1) and (2), are the basis of the whole 

subsequent treatment of the subject. 
` IV.. 

The illustrations in this article represent pairs of typical 
cases throughout, and are based as regards the first of each 
pair on a value of 7=0-50, and as regards the second of each 
pair on a value of 7—0-90. As will be seen, the efficiency at 
full load input or at full load output is 50 per cent. and 90 per 
cent. respectively in the two cases for all values of k, but 
differs at all other loads with differing values of k. 

From equation (1), rewritten as 


n' =1— {k(1—n)(I"/1)+-(l1—k) 1 —n (U1) 5 | 
are derived Figs. 1 and 2, which show 7’ plotted against I’ /I 
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Fic. 2.— EFFICIENCY AGAINST INPUT, WITH VARYING k, AND 90 pg 
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for k=0-00, k=0-50 and k=1-00 respectively in each of the 
two typical cases adopted for illustration. The case k=0-00 
means that there are no variable losses at full load, which is, of © 
course, impossible ; the case k=1-00 means that all the losses 
are variable, which would be approximately the case in a 
permanent magnet motor, with no iron in the armature core, 
and negligible friction and windage losses. All possible cases 
lie between these two limits k=0-00 and k=1-00. The inter- 
mediate value /=0-50 represents the more usual sort of condi- 
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ion, and ķ in practice may be taken as lying between the 

limits 0-30 and 0-70 ordinarily. For 
k=0-00, 9’=1—(1—)(I'/1)™, or (1—n’)(U'/1) =(1—n), 

which is a rectangular hyberbola whose asympotes are the 
horizontal line through 7’=1-00, and the vertical axis through 
the origin, and which cuts the horizontal axis at J’/J=1—7. 
Again, for k=1-00, 7’=1—(1—n)(I'/1), which is a straight 
‘line joining the points 7’=1 on the vertical axis, and I'/I 
=1/(1—7) on the horizontal axis. The scale of Z’/I is chosen 
so that this straight line is the same in each case, that is, the 
scale of Z'/I is inversely proportional to (1—7) in the two 


<- ‘figures. All the curves cut the axis of /'/J twice; that for 


k=0-00 does so at infinity a second time, and that for k=1-00 
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Fia. 3.— EFFICIENCY AGAINST OUTPUT, WITH VARYING k, AND 0 PER 
CENT. FULL Loap EFFICIENCY. 


does so at the origin, because the vertical axis between the 
origin and 7’=— © is really part of this curve, which consists 
of two straight lines meeting at 7’=1-00. This latter state- 
ment is clear if J’/J =0 be inserted in the original form of the 
equation, as this shows that 7’=—© always when /’/J=0, 
and this value is additional to the value 7’=1-00. Thus, 
while /'/J is passing through zero, 7! passes all the way from 
1-00 to—æ. The relation between the two points a which 
the curves cut the horizontal axis will be discussed later. 

It is more usual, and useful, to plot 7’ against /’/P, and 
this is shown, for 7=0-50 and 0-90 respectively, in Figs. 3 
and 4, for various values of k. 
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Fia. 4.— EFFICIENCY AGAINST OUTPUT, WITH VARYING k, AND 90 PER 
CENT. FULL Loan EFFICIENCY. 


o 20 30 40 


The following table gives the values, for k=0-00, 0-25, 0-50, 
0-75 and 1-00 respectively, of the efficiency at 0, 1/4, 2/4, 3/4, 
4/4, 5/4 and 6/4 of full load, first, when 7=0-50, and second, 
when 7=0-90, the efficiencies being stated as percentages. 


Load. 


Value | ___— ees : Value 
ofk | o | 14 | 2/4 | 3 | 44 | 5/4 | ea | %7 
EEEE A E E A S E | E T E 

000 | 000] 200] 333| 428 | 500| 555| 60-0 

0-25 | 000 | 23-3 | 36-6] 448 | 500) 53-4) 55-4 

0:50 | 000| 299| 427| 485 | 500| 48-5] 37-5 | $0-50 
0-75 | 000] 44-8 | 554) 561 | 500! — | — 

100 | 000| 933| 853| 750 | 50! — | — 

0-00 | 000| 69-2] 81:8) 871 | 900| 91:81 93-1 

0-25 | 000! 744| 845| 88-2 | 90-0] 910] 91-2 

0:50 | 00:0! 80:5 | 87-6| 896 | 90-0 | 89-7 | 893 | $0-90 
0:75 | 000| 88-3| 912| 91-2 | 900 | 88-5; 86-8 

100 | 000| 97-7] 953| 927 | 900| 87-1 | 83- | 
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The curves in Figs 3 and 4 show the values of 7’ for positive 
values of P’/P; negative values have no meaning for the present 
discussion. The = sign in equation (2), on which these curves 
are based, means that there are two values of 77’ for each value 
of P’/P, which, again, means that there is some value of P',P 
which represents the limit of the motor in regard to output. 
The point at which this is reached is discussed later. 


1+1 
LO yy 
eel 2i(1—m)/ni (E/P) +2 


1 
(l—n)/nj (P°/P)P+V 
which can be transformed into 
(PUP) > 
1 (l=) in HP/PY 


and again into (1—y’){(1—7)/n+(2'/P)} =(1—n)/n, whieh 
is a rectangular hyperbola, having, as asymptctes, the hon- 
zontal line through 7’==1, and the vertical line through 
P'/P==—(1—7)'n. Thus this curve is part of a rectangular 
hyperbola on its upper part, and is the horizontal axis on it 
lower part, where 2)’=zero for all values of P’/P. Its turnin 
value, therefore, is at P’/P=2. Again, for k=14. 
n =[1 + (1 —49(1-79)(P’/P); 4/2, which can be put into the 
form .1/47(1—2), —(P’/P)= {1/4(1—n)! (n’—0-50)?, which is 
a parabola with its axis on a horizontal line through 7’=0-50. 
and its vertex at the point whose co-ordinates are PP 
=1/4n(1—7), 0:50. When P’/P is zero, n’=zero or 100. 
Further, the general form of equation (2) shows that when 
P'/P is zero, and k=1-00, 7’ is (1+1)/[ {2(zero)/(zero); +2], 
which is an indeterminate form, and may have any value. 
Hence the line joining 7’ =zero to 7’=1-00, which is part of 
this indeterminate line, is also part of the efficiency curve, 
and the value of 7)’, therefore, lies on a parabola and on a line 
joining the ends of the parabola as a bowstring joins the ends 
of a bow. It is true that this has no actual physical counter- 
part in a motor, although, as has been implied, certain arrange 
ments, containing no armature iron, may closely approach tt, 
but it has been studied, along with the case where k=0-00, 
in order to see that all efficiency curves are, under the assump- 
tions of this article, intermediate in shape between a parabola 
with its ends joined by a vertical straight line, and a rect- 
angular hyperbola forming a closed loop along with the hon- 
zontal axis, which it meets at infinity because the axis is 
parallel to the asymptote of the hyperbola. The curve for k 
=0-90 has been drawn in Fig. 3 because it shows clearly how 
the shape is forming up into similarity to that for k=1-00. 


(To be continued.) 
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A Convenient Electrical Soldering Tool.—The “ Revue 
Générale de l'Eléctricité” desciibes a form of electrical 
soldering too] which has several novel features, and 3 
stated to be very convenient for the operations commonly 
carried out in instrument repair, in some forms of iron work, 
&c. The novel feature is that the heat is not produced by 
the passage of a current through a resistance, but by the 
formation of a small arc, which is formed within a recess 
inside the actual soldering tool. The are is maintaime 
between the upper surface of a copper block and a carbon 
electrode, and is enclosed with the exception of a small aperture 
for the escape of gases. The carbon electrode can be brought 
in contact with the copper and removed by hand, but the 
whole has a porcelain protector, and is attached to an insulated 
holder through which pass flexible leads. A small steady™mg 
induction resistance is necessary. The arc thus heats the 
copper block which terminates in the usual conical end-pie® 
for soldering operations. The complete consumption (i 
cluding inductive resistance) is given as 625 watts, the actua 
pressure utilised in the arc is 40 volts, and the implement can 
be run direct off a 125-volt circuit. The time necessary 
bring the metal to the soldering temperature is 3 minutes. 
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High Power Electric Locomotives for Narrow 
Gauge Goods Trains. 


We are indebted to Messrs. Brown, Boveri & Co. for some inter- 


perform the function of 
clearing away the snow 
from the rail in the winter. 
In view of the very severe 
requirements impesed—on 
these locomotives a des- 
cription may, therefore, be 
of interest to those con- 


esting particulars of the high-powered electric locomotives employed Mechanical Parts. . | 

on the railways at Bernina (Switzerland). The conditions on these Gauge OLIN G 5s cictheccce ease cas N E 1,000 mm. 

railways are extrenmely exacting, necessitating 800 H.P. per loco- Diameter of driving wheels.............6....00 850 mm 

motive. The railway works with a 1 metre gauge, the curves are Electrical Data. f 

pronounced, and the gra- Dn ROETE E E, ish rag current 

ate ee Eni sas ; ` Voltage of motor s.esesssesssess 750 volte, 

motives, which are rated i if 

at 18-7 H.P. per ton, have 

completely satisfied these z = - © S 3 $ 

exacting conditions. In f T $ 4 : 3 g Baka: oiinwwane<n 

theautumn of 1916aloco- £ ž $ i 5 E . 2 ih A= CONTOUS OP beet 

motive for goods trains = 55 $ 3 $ ai = 5 

was furnished to the @ YS œ : 

Chemin de Fer de Bernina. $ TE E 3 : Sei 

The locomotive was in- % 9 af 3 sf g g; 
tended primarily for goods $ 45 S gu E$ 
work, but, in exceptional ? auc J $ 3 8: 
cases for heavy passenger $ 6 ES 
trains. They had also to DET 5S 


The following are data of the equipment :— 


- Frontière Sussse-Itahe 
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Tirano 
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cerned with railways.where ‘5 : =“ 35 20 


similar conditions prevail. 

The nature of the line will be understood from the profile-contour 
given in Fig. 1. It will be noted that between the Italian town of 
Tirano and the hospice at Bernina there is a sharp rise in altitude 
of 1,827 metres over a length of 38-3 km.—the highest difference in 
altitude encountered in ordinary track European railways. An 
important part of the route, covering about 27 km., involves a 
gradient of 170 in 1,000 
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23 30 33 40 43 30 $$ 
No. Of motors ........cccccceeveceeeces 2x2=—4 
Power of Motors .............eceeeees 4 x 152=608 H.P. 
Speed of motors .................eeeee 500 
Gearing ratio ..........cesesseeseeees 1: 4°27 
General Data. 
Speed of trains ...... 18 km/hr. on a gradient of 70 per cent. 
26 ee j 20 per cent. 
43 a "7 0 per cent. 


Fia. 2.—ViEw OF LOCOMOTIVE 


The following details of the locomotives, which are operated by 
continuous current, may be of interest :— 


Maximum gradient ......... wivgesecsseee TO in 1,000 
Minimum radius of curvature of line a 40 metres 
Average pressure ......... cece ee cec cee sce cen cee cer eeecseees ~ 750 volts 


Height of feeding wire above flange of rails... 3-9-6 25 metres 


Max. permissible speed 50 km /hr. 
Max. weight of train with locomotives, 100 tons on a gradieńt 


of 70 per cent. 
Tractive effort at flange of wheels speed ‘of 
9,000 kg. at starting. 


8,000 kg. for a 
18 km/hr. 


” 99 ” 
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Weights. 
Mechanical parts ...... E E ENE E EEE s... 25,600 kg.'! 
Electrical parts.......... T EAE E TES 17,000 kg. 
Total weight of equipment .................ccccccccccecceee 42,600 kg. 
Limiting load o...........ccccccseseccsscccescceseeeccceces 3,000 kg. 
Total weight moved... on. 45,600 kg 


operate as generators through resistances when descending, develop. 
ing a torque sufficient to brake the entire weight of the locomotire: 
carriages are braked on the Hardy vacuum system. Locomotives 
must be able to start with the full-load of 100 tons on the gradient 
of 70 in 1,000. The maximum available speed is 50 miles per hour 
~The" power of the locomotive is determined by the above data 
The tractive effort on the maximum incline for a 100-ton train 


Fic. 3.—View oF BOGIE SHOWING CRANK CONNECTIONS AND MoTors IN BACKGROUND. `: 
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The locomotives are rated as being able at a specd of 18 km. per 
hour to draw a train of 100 tons total weight on a maximum gradient 
of 70 in 1,000, The locomotives must provide for traffic for the 
entire Journey from St. Moritz to Tirano, the stoppage at terminal 
stations being half-hour, without any undue heating of motors or 
other essential parts of locomotives. The motors are designed to 
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Fia. 4.—GENERAL ARRANG 


will be: (70-10) 100=8,000 kg. With a speed of 18 km. per 
SNS ean H.P. Allowing 
270 
a mechanical efficiency of 92 per cent. the power of the motors 
becomes 570/0-92=620 H.P. 
The motors are designed to develop this power continuously. 


hour this corresponds to a power of 
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The hourly power as determined by test is 800 H.P. In order to 
secure a tractive effort of 8,000 kg., the force of adhesion must 
amount to at least 40 tons. The effort per axle cannot surpass 7:8 
tons, but with six axles per locomotive the total becomes 7:8X6 
=46-8 tons. 

Originally the design involved two bogies and three axles, since, 
‘owing to the sharp curves, six axles could not be accommodated on a 
common chassis. Tramway motors mounted on the axles were pro- 
posed, but, owing to limitations of space and {other circumstances, 
this project was abandoned. Motors attached to axles are ill-suited 
to winter conditions, owing to the fact of snow clinging to the lower 
part of the carriages. Cleaning is made easier by carrying out the 
operation in a heated building, but in these circumstances water 
penetrates into the motors. True, the use of axle motors has the 


advantage of gréat simplicity and the solution appeared seductive. 


K 


But it would have been necessary to have recourse to eight axles, 
in view of the fact that one cannot conveniently accommodate 
_ naturally ventilated motors of more than 100 H.P. on axles with such 
_ a narrow gauge, while in the special circumstances prevailing on this 
railway artificial véntilation was inadmissible. 
The first projected arrangement was accordingly modified. Owing 
to the necessity of clearing away the snow a slow speed is necessary 
-in winter, and such a speed could only be realised with two motors 
jupled in series by inserting resistances in the circuit. It was then 
decided to provide two motors on each bogie, and it was thus pos- 
sible, by coupling four motors in series to reduce the speed to the 
limits permissible for clearing away the snow This involfes a 
somewhat greater weight, but this is compensated by a reduction 
in weight: of the mechanical parts of the locomotive. The two 
bogies are mounted on a strong chassis, and each motor transmits 
power through gearing with a reduction ratio of 910 : 220. At 
each extremity of the shaft there are toothed wheels mounted in 
springs, with a view to obtaining a uniform action at both extremi- 


ties of the shaft, together with means of deadening shocks caused 


by inequalities on the rails. The peripheral speed of the toothed 
wheels is about @m. per second, with the maximum speed 
(50 km. per hour) The power is conveyed from the shaft to the 
toothed gearing by way of a triangular crank arrangement similar 
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to that used on the Simplon and other railways. The two exterior 
axles of the bogie are connected to the apex of the triangle by a short 
crank, The hogie takes curves very well, and no special measures 
for this purpose are needed. The two bogies are interchangeable. 
They are not directly coupled, but are connected to the chassis. 
The roof, partitions and floor of the carriage are made-of sheet iron, 
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15mm: to2 mm; thick, reinforced by corner-pieces. The central , 
compartment serves for the conveyance of luggage, and has a 
_tapacity of 20 cubic metres. The two side-sections of the car are 
devoted te the motors and apparatus, the conducting rods being at 
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Each bogie is provided with shock-resisting 


the extremities. 
mechanism resembling the type adopted on the Chemin de Rhétiques, 
and with a strong snow-clearer; on the opposite side there is the 
cylinder for the brake and the arrangement coupled to the car for 
applying the brakes to the rails, 

‘To be concluded.) 
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8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone: City 9853 (4 lines). Telegrams : “ Benbrotric Fleet London.” 


Should Wireless Tele- 
graphy be Controlled ? 


It is widely rumoured that the restrictions imposed upon 
wireless telegraph experimenters during the war may, when 
at last relaxed, be found to remain very severe as compared 
with previous conditions. The electrical world has accu- 
mulated so much bitter experience of the harmful and 
unintended effects of ill-considered legislation on infant 
industries that the rumour of the retention of drastic 
restrictions upon the radiotelegraphic branch of electrical 
engineering demands the immediate consideration of the 
whole electrical world. 

Legislative efforts in such matters are usually directed 
to the palliation of the immediate inconveniences visualised 
by that section of the community which happens to have 
the ear of the politicians, rather than to the encouragement 
and the welfare of an undeveloped industry, with the con- 
sequence that potential benefits of possibly very great 
magnitude are sometimes sacrificed for the sake of present 
convenience. Doubtless the uppermost idea in the minds 
of those entrusted with legislating for wireless telegraphy 
at the present epoch is that “ jamming” of Government 
service messages must be absolutely prevented. It may 
be, too, that “ tapping” is greatly feared. The evils of 
“tapping” are often exaggerated. It is hard to imagine 
cases in which tapping inside the British Isles of confidential 
messages can be as harmful as the possible tapping of the 


~ 


same messages by persons in neighbouring foreign countries. ` 


But the possibility of “ jamming ” is very serious, and must 

‘be eliminated. It should be mentioned that ways and 
means are already almost at hand for detecting and dealing 
with private stations that dare to jam important authorised 
receiving stations. 

The main considerations to be borne in mind by everyone 
concerned, directly or indirectly, in promoting legislation 
intended to deal with radiotelegraphic services and inves- 
tigation in this country, may be briefly reviewed. The 
paramount consideration must, of course, be that of national 
interest. This may be discussed under two main headings : 


the civil (including commercial) and the military (which _ 


embraces all questions of national defence). The best 
interests of both these should be sought. We all hope that 
the question of national defence will, during the next few 
years, be less urgent than it has been during the past four, 
and in fact that the commercial development and applica- 
tions to civil ends of wireless telegraphy will be the principal 
concern of all who are interested in the subject. In any 
case, the surest way of helping national defence in any 
technical direction is to encourage, whenever it is possible, 
the inventors, the manufacturers and the commercial users 
of that technology. | 

On these counts, if we were going exhaustively into the 


matter, we should have to look into at least three aspects— 


namely, the invention and development of new methods 
and principles, the manufacture of epparatus and the 
capture of a legitimate share of the world’s markets, and 
the establishment of inland and foreign communication. 
The last of these need not be discussed here at the moment. 


As regards invention and development, it is natural to glanc 
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at the history of wireless telegraphy and other branches of 
applied science. On making such a survey it becomes very 
plain that hitherto no direct legislation of a restrictive 
character has ever been applied, beyond the mild measures 
in regard to wireless telegraphy that were in operation in 
this country before the war. In any restriction that may 
be attempted in the future it is to be hoped that the autho- 
rities will duly weigh this absence of experience in the pro- 
longed application of real restrictions. In view of the 
immense volume of progress in all branches of technology 
with which the private investigator must be credited, it 
would seem that great harm would result from hasty 
decisions to debar him from wireless telegraphy. No 
amount of liberty for established firms could compensate 
for the extinction of the independent worker ; in fact, his 
extinction would assist these firms to become great mono- 
polies. - 

Our national record in wireless telegraphy, apart from 
the financial side, is a sorry one. None of the new ideas 
that have revolutionised the subject during the past seven 
years can be regarded as having their origin or full develop- 
ment in this country. The conception of beat-reception 
is American. The three-electrode thermionic relay is 
American. The method of generating oscillations by aid 
of three-electrode relays was invented (probably indepen- 
dently) in Germany and the United States. The control of 
large high-frequency currents by magnetic relays is likewise 
of German and American origin. The multiplication of 
frequency by aid of the properties of iron is French, Italian 
and German. The success in high-freqyency generation by 
alternators is American, French and German. Even the 
design of the valves which we used by tens of thousands 
in the war is not native ; we have been the humble copyists 
of the French in this, and, according to some accounts, 
second rate in that capacity. The theory of the operation 
of the circuits is mainly due to French and Italian per- 
spicacity. Nearly all amplifier design and development 
is French and American. Our main successes in this subject 
during the war have been in the improvement in detail of 
wireless telegraph apparatus, and in this we may probably 
be credited with having done exceedingly well; but the 
fact remains that no novelties of the first order of importance 
arose in the work done in this country. 

It may be contended that inventions of the first class are 
the work of a few exceptional men. This is quite true, but 
the point is that if widespread education is not encourage: 
these exceptional men are never produced, or at least their 
gifts are never deflected into that channel in which they 
might be peculiarly useful. Education in this sense means 
not merely book learning ; contact with apparatus and the 
struggling with experimental difficulties are infinitely more 
It must be remembered, also, that the greater 
the facilities offered to all and sundry to take part in inves: 
tigations the greater the chance of finding gifted persons, 
and the greater the probability of removing the national 
reproach set out a few lines above. There is no doubt that 
the publication by the Institute of Radio Engineers of very 
open accounts of researches in America, accompanied 38 
they are by free debate and discussion, has been greatly 
to the benefit ofswireless telegraphy ig America ; the clash 
of minds which discussion brings about enormausly increase 
fertility in invention and resource in the solving of problems. 
And therefore at this point we may welcome the formation 
by the Institution of Electrical Engineers of a Committee 
which is intended to encourage publication of results and 
discussion on the lines that have proved so advantageous 
in America. 

The manufacture of plant and apparatus for wireless 
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telegraphy, and especially our success as a nation in com- 
petition with other nations in open markets, must depend 
greatly on both fertility in invention and development of 
detail. All that has been said under the preceding heading 
applies immediately. Of course, it cannot be contemplated 
that any legislation would restrict the freedom of bona 
fide manufacturers carrying out experiments, and it is con- 
ceivable that the principal firms in the country engaged in 
the design, manufacture and supply of radiotelegraphic 
materials might be able for some years, by means of their 
own research laboratories, to hold their own in the com- 
mercial struggle that is to come. Ultimately, however, if 
_ restrictive legislation narrows the circle of people interested 
in’wireless telegraphy, and reduces the numbers in actual 
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contact with it as amateurs, the personnel of these research 
laboratories and of the firms would have to be drawn from a 
too limited area, and would therefore diminish in creative- 
ness and originality. 

Wireless telegraphy has become a very important means 
of communication. Its utility would be destroyed without 
regulation ; its progress, on the other hand, would be 
hindered by wholesale restriction. The problem before 
Parliament is to make wireless telegraphy of the utmost 
public utility without allowing radiotelegraphic research, 
invention and manufacture to become the privilege and 
monopoly of a few, and to devise means of eliminating the 
nuisance-creatng amateur without reducing the oppor- 
tunity of the serious private student. 


The Functions of the Engineer: His Education 
. and Trainings." 
By Colonel W. A. J. O°MEARA, C.M.G. 
(Concluded from page 201.) 


GENERAL EDUCATION. 


There is a consensus of opinion on thé subject of an engineer’s 
general education ; it is believed that the necessity for the standard 
of this education being a high one is universally admitted and there- 
fore no great changes of importance are needed in the present 
arrangements in relation thereto. The ideal arrangement would 
no doubt be, as in the case of at least one of the universities in the 
United States of America, to insist that every engineering student 
should obtain an Arts degree before he is' allowed to proceed to his 
Engineering degree. However, it is recognised that such a scheme 
is outside the range of practical politics in this country. Never- 
theless, bearing in mind that the saying of the ancient sage, that 
men should keep on learning as long as they live, is of the widest 
application and as true to-day as ever it was, engineering students 
must, whilst studying technology, be encouraged to improve their 
general education by widening their knowledge of the world and its 
affairs and by the study of foreign languages. Finally, it cannot 
be too often and too strongly impressed upon the engineering 
student that one of the most important qualifications needed in a 

modern engineer consists in a command of the English language, 
and a facility to give expression to his thoughts through its medium 
with clearness, conciseness and completeness, in speech as well as 
on paper. Great issues, involving considerable sums of money, 
sometimes depend, as is well known, upon the choice that is made of 
particular words and their collocation in a record. 


RECRUITMENT OF LEADERS OF INDUSTRY. 


It is universally recognised that under the normal conditions of 
existence,- known as a state of peace, there really exists in the 
commercial relations of States what is a veritable state of perpetual 
war; the industrial forces of one State are continuously battling 
against the industrial forces of practically every other State. Under 
these circumstances it is exceedingly important not only that the 
leaders of these forces in this country should be men possessing the 
greatest skill and widest knowledge concerning the undertakings 
under their immediate command, but also that these undertakings 
themselves should be properly organised and efficiently admisistered. 
Great Britain cannot afford, it seems to the author, to be content 
to go on in the ways of the “ good old days.” On the principle of 
“diamond cut diamond ” the intellectual equipment and practical 
experience of Great Britain’s leaders of industry must be of a like 
order te those of the leaders of industry in the countries competing 
against her in trade. Consequently, if in foreign countries techni- 
cally trained men have been, and are being, placed in command of 
foreign industrial divisions and army corps—which actually has 
been done—our ruling classes owe it to the British people that those 
who in the future are to succeed to the command of Britain’s indus- 
trial divisions and army corps shall invariably be as well qualified 
and as efficient, in every sense, as those against whom they must 
pit their skill, knowledge and experience. 

Although not strictly relevant to the subject of this Paper, the 
question as to how best to provide leaders for Great Britain’s im- 
portant industrial enterprises does arise indirectly. The neglect of 
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instruction in science in the schools of the United Kingdom is 
notorious, and attention has recently been prominently drawn 
thereto in the Report of Sir J. J. Thomson’s Committee on the posi- 
tion of natural science in the educational system of Great Britain 
(Cd. 9011). The author is of opinion that a mere theoretical know- 
ledge of science alone will do little to provide British industries with 
the class of men required to conduct technical enterprises with 
sufficient skill and in the spirit of progressive knowledge; the 
qualifications that are needed in the leaders of industry consist in 
a combination of high scientific attainments and proficient technical 
knowledge. 
' CONCLUSION. 


The question of the education and training of the engineer is 
closely associated with that of his status. It is hardly necessary 
to point out that the value of the engineer’s special education and 
training are largely discounted, so long as doubt exists in the public 
mind as to the status of the general body of members of the engin- 
eering profession. Under present circumstances anyone may, with- 
out offending against the laws of the land, hold himself out to be an 
engineer, although he may never have made any study of engineering 
subjects, and, indeed, without being in any way qualified by reason 
of having gained practical experience of engineering work. In view 
of the recognised importance of the engineer's calling, of the wide 
nature of his functions in relation to the expenditure of vast sums 
of the people’s money, public as well as private, and of the risks 


. and dangers to life and property incurred in the event of his admin- 


istrative and technical duties being unskilfully performed by him, 
the time seems unquestionably to have arrived for statutory pro- 
vision to be made to put some check on the freedom with which 
the title “ engineer” is appropriated by those who. are wholly 
unqualified to practice as such, for the establishment of a register 
of duly qualified practitioners, and for the constitution of an autho- 
rity to regulate all matters connected with the control of the pro- 
fession from the point of view of education and training as also 
discipline. The need for the statutory control of the engineering 
profession is, at the present day, equally as great as that for the 
control alreadv existing in relation to the medical and the solicitor’s 
professions. The author is of opinion that the constitution of a 
General Engineering Council, possessing statutory powers analogous 
to those of the General Medical Council, would not only be of benefit 
to the engineering profession but also of advantage to the public 
at large. 

Questions relating to the status of the engineer and to his educa- 
tion and training are not merely matters of domestic concern to the 
engineering profession, or to one or other of the technical institutions 
in which the interests of engineers centre; on the contrary, these 
questions are of the highest national importance, being connected, 
as they are, with the conditions under which a meritorious section 
of the British community exercise their calling—a calling with 
which, as previously explained, the industrial progress of Great 
Britain and the material prosperity of the British people are closely 
bound up. It behoves the leaders of the British nation, then, to 
concern themselves actively with matters affecting the engineering 


_ profession and to take steps to place it on a basis that will best serve ` 


the interests of the State. 
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DISCUSSION. 


Mr. A. P. M. FLEMING said he thought one should hesitate a little 
before taking the practice of other countries too literally, without fully 
considering the characteristics of the people of those countries. He 
agreed whole-heartedly, in principle, with the author's proposal that 
training of a non-technical character should be included in the engineer's 
training, but the question arose how and where such training should be 
given. He deprevated any restriction of the technical instruction given 
in universities and colleges. He thought more might be done before a 
boy entered a university if he reached the science standard first. A boy 
of 17 or 18 might have a sound knowledge of bookkeeping, and the same 
applied to other subjects. He somewhat disagreed with the author with 
regard to post-graduate courses. A chance should be given to men who 
had to short-circuit the university training. With regard to the scope 
of the engineer's responsibilities, he understood that the author sug- 
gested that the only satisfactory method was to proceed cn the assump- 
tion that the specialised education and training should be designed with a 
view to qualifving the student to fill, with efticiency, the functions of his 
first responsible position. He hardly agreed with that. His feeling 
tended towards employing a man who had been taught to think logically, 
and who could turn to account the knowledge that came his way on any 
subject. Much of this instruction should be given in post-graduate or 
part-time courses. If a man rose in time to be a general manager he 

- would want different qualifications. It might be a mistake to depend too 
much on specialised instruction rather than on developing a man in an 
all-round way. He thought there was a great misconception about prac- 
tical training in works. Its real function was not to give a man special- 
ised engineering training, but to bring him into contact with the many- 
sidedness of the enginecring profession, to develop his bent. He objected 
to premiums being required for practical training in works, and it was 
common-sense not to require one. Many firms had now paid to pupils a 
rate almost sufficient for their maintenance. Manchester University 
had appointed a Director of Industrial Administration, and sooner or 
later he thought the lectures under the ægis of the director would cry- 
stallise into a full-time day course, where young men could receive full 
instruction in the science of industrial management. 

Mr. RUPERT ALLEN said the Paper undonbtedly made out a case for a 
broader training of the engineer. The difficulty was to find time for the 
extra instruction. The student had.the choice of metallurgy, elee- 
trical, chemical, mechanical and civil engineering, and the administra- 
tion of each was of a different character. Nine out of ten men did not 
know what they would require. College training was not so much of 
value for the many facts taught, but as a training ground to prepare the 
mind for the reception of future knowledge. The period for the engi- 
neer 8 training was some five years. If he started at 18 he was 23 before 
he was free of his parents and be said to be earning his living at that age. 
Therefore, any lengthening of the training was not desirable. If the 
broader training the author advocated could be given in 36 hours, which 
he doubted, it could be done in spare time. Bookkeeping and account- 
ancv could be learnt at school. The training of an administrator could 
hardly come from lectures. It was a matter of experience. The great 
stronghold of an administrator was tact, and that could not te taught. 
In the percentages mentioned in the Paper, he thought the 5 per cent. 
technical knowledge givento the managing director was too small. He 
foresaw difficulty in maintajning discipline if students alternated a week 
at the works with a week at college. There was a lag on each period, 
which meant loss of time. There should be two independent periods at 
the works and at college. While at the works the student had instruc- 
tions from an administrator, preparing him for the higher technical educa- 
tion atthe college. With regard to premiums, the training of a mechanic 
and the training of an engineer were different things. All other profes- 
sions paid for their education, and he thought it would be a mistake to 
abolish the premium. 

Prof. W. H. Eccues said the author charged the colleges with having 
neglected an important side of the life work of the engineer, and sug- 
gested that there should be an infusion of new matter into the curriculum 
toremedythe defect. He supported cordially the second proposition. 
We had national characteristics never to do anything until it was urgently 
necessary, and a desire to try it on somebody else, and the ordinary man 
would ask whether the time was ripe for the change, and whether such 
change in the curricula was feasible. He was convinced by the argu- 
ments in the Paper that the time was ripe, and he thought the change 
was feasible, as it had been tried successfully in America and France. 
Then again it was a kind of national sign that Manchester had moved in 
the matter. The subject of administration was already taught in London 
at all the polytechnics and particularly to a degree of great excellence 
at the London School of Economics. The author blamed the teacher for 
inertia, but the conservatism came from the works side. What was 
thought to be the inortia of the teacher was due to his feeling of respon- 
sibility. He wanted to teach principles of value by metheds that would 
train the mind at a very flexible age, and most permanent value was 
got by sticking to principles. He wanted to teach the student the habit 
of analysis—the reducing of complicated problems to fundamental 
principles, and he had all this in his mind when he met with anv sugges- 
tion of a change in the curriculum. The subject of administration was 
one that could easily be put on the basis of principle—it was not pro- 
posed to teach all the details, and therefore he thought it could with 
advantage be introduced into their syllabuses. He (Prof. Eccles) would 
do as muchas he could to help to get the subject into the curriculum, 
It was urgent, feasible and educative. 

Prof. E. W. MARCHANT agreed that the conservatism was on the works 
side. He thought the training laid down by Col. O` Meara would meet 
with the epproval of nearly all those who were engaged in teaching. Some 
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of the subjects, such as bookkee ping and accountancy, were better taught 
at school. A great deal of what was known as administration could not 
be taught. It depended very largely on the tact of the individual. The 
public schools had done a tremendous service in emphasising and bringing 
out that quality. Hethought it would be found that young men who hai 
joined the Armyhad had their capacity as administrators improved. 
He did not agree that the technical qualifications of students in this 
country were too high. In many cases the standard reached was far too 
low. It was lamentable to find that so many of the men in responsible 
positions as designers to electrical firms were not English, and the col. 
leges should see that they turn out men fit to fill those positions in future. 
The “ co-operative ` system might be called the ‘ sausage’ system, 
the workshop and college training being mingled. It was an imprar. 
ticable system as regarded university students. He favoured the aboli- 
tion of premiums. The best men would not always be obtained for 
works unless there were a free choice. He was in favour of raising the 
school age if possible, and bringing the student before he went to the 
university to a higher standard of scientific training than had been the 
case in the past. 

Mr. A. P. TROTTER said he was once one of the ‘‘ other persons `° on the 
Board of Studies of the London University. One of the objections he 
took.in those days was an objection to the amount of detail taught in 
electrical engineering, such as the designing of switchboards and things 
of that sort. Principles were bound to be eternal (although things were 
altering now, such as gravity and electrons, and so on), but the design 
of the details was continually changing. He was apprenticed to an 
old-fashioned firm, and paid his 500-guinea premium, and never got the 
remotest idea of costing, with the resylt that he burnt his fingers badir 
when he set up on his own account some years afterwards. The teachin: 
of costing could be done on broad principles. The successful engineer 
was the man who did for 1s. what any fool could do for 5s., and the whole 
essence of the success of engineering was measured by economic results 
If those principles were taught at school or college we should be free from 
those disastrous blunders into which the workmen of the present day fell. 

Mr. DonaLp MURRAY said he was a victim of co-operative courses. In 
New Zealand he went to an agricultural college half the day, and the 
other half he milked cows, sheared sheep and so on. The result was that 
he became a journalist, and subsequently a telegraph engineer. It was 
refreshing to have a Paper on the intellectual and spiritual side. The 
most important of all professions was that of the engineer, and all the 
powers and energies of social life bowed to him. It was surprising that 
attention had not been paid to the important subject Col. O Meara had 
brought before them. He did not think there could be any difference of 
opinion on the need for broadening the engineer s education on the lines 
indicated. 

Prof. G. W. 0. Howe said for 15 years or more a course of lectures 
had been given to the third-year engineering students at the City and 
Guilds Engineering College on workshop accounts. The time devoted to 
it was 10 to 12 hours. The part of the syllabus they covered was that 
dealing with the principles of bookkeeping. The principles of costing 
could not be taught unless the students first had working knowledge of 
the principles. At the examination which took place on Tuesday 
(Feb. 11) questions were set on the difference between trading and manu- 
facturing accounts; ledger entries for certain transactions ; the different 
books into which the journal was sub-divided ; piecework and premium 


- systems; the determination of the prime cost of a job; and the allow- 


ance to be made for depreciation of plant. &c. There would be a dif- 
culty in increasing the time allotted to the subject, as the syllabus was so 
crowded, because new fields were continually being added to engineer- 
ing. Students leaving at the end of the third year were supposed to 
know subjects like radio-telegraphy, which brought in new fundamental 
principles that had to be taught. There was a danger in taking the 
syllabuses of some of the Amcrican universities at their face value. He 
was afraid one could not get the breadth indicated without sacrificing 
depth, and he thought it preferable to err in the other directicn. ` 

Mr. J. S. Hiauritip thought the reason engineers giten failed to take 
a commanding lead in the conduct. of business was the fomplexity of their 
training. ‘The principles of business, relatively speaking, were simple, 


‘and unless a wide outlook was maintained, with those simple principles 85 


a sheet anchor, failure in business was bound to result. The engineer § 
education went into detail in physics, mathematics and other subjects: 
and it was the knowledge of detail that tended to push out of the engi- 
neers mind the simple principles necessary for business. It woul 
probably be unnecessary to make bookkeeping part of the regular tram: 
ing of an engineer, many of whom would not want it. The one blank in 
college lectures, as he remembered them, was a series of simple lectures 
by outside lecturers, who had learnt from experience, upon what stu- 
dents would do when they left college, and if extra classes could be added 
dealing with the many points of business they would be of immense use. 
Tact, as previous speakers had said, was verv important. The one a 
portant thing was the ability to choose a statf and get the best possible 
work out of it. Many young men were coming back from the war st ages 
bet ween 23 and 30, who had no grounding in any profession. After leav- 
ing college at 21 or 22. having learnt the technicalities, young men wer 
usually really beginning to learn all akout business from 23 to 30. He 
thought. however, the men who had been out to the front had cr 
experience of those seven or eight vears into three or four years. and tha 
if they applied themselves to technical work for the next two or three 
years they would find themselves fully equipped for their work in n i 
Prof. BAKER said the Paper would be welcomed by all who had indus 
trial reconstruction at heart. In Wales they were now face to face w! 
drastic changes in regard to the control of teaching-and the awarding 7 
degrees in technological subjects, and he was glad to find he wowed ™ 
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able to take cover behind Col. O'Meara’s authority, both from reac- 
tionary academic opinion and from the cross-fire of educational Bo'she- 
vism that emenated from the unenlightened employers, who had got 
hold of the notion of science applied to industry, but had got hold of a lot 
- of it wrong. Many set-backs were cncountered by young men in crossing 
the chasm between their university or college life and their first respon- 
sible position’ in industry, and Col. O'Meera had brought something 
forward to ease that crossing. The Paper advanced the view that the 
student's regrettable izgnorence of the administration side of business 
could be dispelled by attending suitable lectures. Assuming, for the sake 
of argument, that such lectures could achieve their purpose, why have 
8o few of them 2, Admitting that the present courses were overcrowded, 
was there really anything to fear in cutting off a whole branch of the 
existing tree to make room for such an important innovation ? If these 
lectures could do all that was claimed for them (of which he was not 
certain), he suggested that a whole advanced subject should he scrapped 
in order that they might be inserted. Would it not be advisable for the 
purpose of initial degrees to recognise the B.Sc. (Tech.) and a B.A. or 
B.Sc. in business engineering. Early specialisation need not be too 
serious, but a man should hold himself ready to re-specialise, so that the 
work of the colleges would he largely of a post-graduate character. 

Mr. F. M. DENTow said there was little doubt that in general the con- 
tention of the Paper was right, and it was probably e fact thet the tech- 
nical qualification of our most able engineers were only a small fraction 
of the qualifc.tiors which had made for their success. In the 36 hours 
proposed for the subjects set out in the Paper it would take a lecturer 
all his time to enumerate and explain the meaning of the items. Ina 
recent article in THE ELECTRICIAN, dealing with Americen colleges, 
Prof. Gray steted thet in a four-yerrs course 128 hours were devoted to 
administretive subjects. It was remarkable that British engineers 
throughout the world were second to none in commerce end adminis- 
tration. Although our classes had not specified the subjects of admini- 
stration or commerce the teachers had, perhaps without knowing it, 
inculcated those things which counted towards success in these matters. 
If a teacher were teaching men who were to be engineers it was obvious 
that he should choose specialised technical subjects. The objects of a 
technical school were, first, to teach method, end, second, to teach 
knowledge of specialised facts; and, third, to deal with the humanities 
ofengineering. A‘ol.O Mearamentionedthat there were six faculties, and 
seemed to point out that six sorts of mind-were needed in a man. Was 
not that introducing too much complication into thesystem? [t wes 
most important thet teachers should emphasise more than ever in all 
their teaching the importance of method, which he called straight think- 
ing and streight doing. He'took exception to the author's statement 
that teachers were the most. conservative among men, end it was a pity 
that teaching was not in the hands of the teachers. Educational autho- 
rities had been‘a stumbling block to education ever since there had been 
educational authorities. There should be co-ordination of the work of 
the technical schools throughout the country, more (and properly distri- 
buted) technical schools should be built, and the’ Board of Education 
should publish as pamphlets all the best technical Papers throughout the 
world, which should be obtainable for a few pence. 

Mr. A. S. E. ACKERMANN said students had a tendency to despise the 
commercial side of engineering. He did so 30 years ago, but he was 
thankful thet it wore off. The financial side paid better than the tech- 
nical side. Examples proving this should be pointed out to the students. 
The United States courses usually lasted four years, so that they were 
able to get more work in. The-need of the English language was im- 
portant,asthe author said. Slackness in expression sometimes led to the 
Law Courts. Though he had a bias in favour of sending e. student into 
the shops before the college, because it had been so in his own case, he 
thought one should consider carefully whether it was desireable to send a 
young lad into the workshops. : 

Lieut.-Col. W. ‘A. VIGNoLEs said he had hoped to hear discussed what 
steps could be taken to help young men who had served in the war, some 
of whom had lost a number of years so far as their technical education 
went. But, as Mr. Highfield said, they had gained in other ways. They 
would look at the problems they had to face in a broader way than they 
would otherwise have done, and they had learnt to handle men and know 

whet they coulddo. Amongst those men he believed the works managers 
would be found. They had also had a considerable education in how to 
learn. The principle adopted in the Army, in which an officer was sent 
back to college if it were necessary for him to specialise would be a sound 
one to adopt in engineering work. 

Mr. T. M. BAKER thought the general principles laid down in the Paper 
were sound. Our education did-not generally reach the man at the 
bottom. There were not sufficient ladders for men to get up into real 
engineering. If anything, we overdid the technical side, and it was 
painful when one got abroad to find how badly engineers floundered in 
the business side of their work. The business man had in general very 
little technical education. What he supposed was the biggest electrical 
engineering concern in India was under the management of a man whose 
business ability and tact were far in ‘advance of his technical ability, 
although the latter wag good. One of the biggest gas concerns in this 
country was until recently managed by a man who started life as an 
insurance clerk. He favoured cutting down the technical side con- 
siderably. He thought mechanics should have a chance of improving 
themselves. In these socialistic days everyone should be given a chance 
as far as possible. He had been connected with a department which 
had to do with supplying labour to factories, and he had been struck 
with the weakness of the management side in general. | 

Lieut. -Col. O'MEaRa said he appreciated what Mr. Denton hed szid as 
to the British engineer being second to none, but he found that engineers 
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who did not equal ours occupied in their own countries pcs'tions far 
superior, as è rule, to those found in this country, and he attributed that 
to better commercial educaticn. i 

The PRESIDENT proposed a vote of thanks to the author, whose full 
rep'y to the discussion, he announced, would appear in the ‘‘Journal,’’ 
and remark ‘d that he fully agreed with the views expressed in the Paper. 


Discussion BEFORE WESTERN LOCAL SECTION. 


Mr. H. I. RoGErs (Chairman) said that the author was most suggestive 
and opportune. Engineers and scientists had contributed very materi- 
ally to the great victory over the enemy. He entirely agreed with the 
aiithor regarding commercial training. I eppeared that undue stress 
was apt to be laid on purely technical work at colleges. Education 
should apply to practical matters. The amount of time allotted to the 
different subjects by the author hardly seemed sufficient. He hoped that 
the President's proposed scheme for obtaining a Royal Charter for 
electricel engineers would he energetically pursued. The idea of & 
General Engineering Council was a most valuable one, and would appeal, 
he felt sure, to ell engineers. 

Mr. W. A. CHAMEN remerked that men who had reached the chief 
positions were often commercial men and not engineers, The author had 
shown the reason for this disappointing fact. The remedy of Col. O'Meara 
wes the right one. He hoped the points raised would be carefully 
studied, in order that the stetus of the engineer, particularly the elec- 
trical engineer, might be improved. 

Dr. J. WERTHEIMER emphasised the necessity of business training in 
connection with the education of an engineer. In Bristol, they had 
anticipated some of Col, O' Meara’s points, as they had a commercial 
class in connection with the Faculty for Engineering, but unfortunately it. 
was not compulsory. The defects of university courses were not en- 
tirely due to the professors, but to the engincers themselves. Engineer- 
ing employers in England wanted trained men at too early an age. The 
normal course in most English universities extended over three vears, 
whereas in Germany and the United States a period of four years was 
insisted upon. Too little time was given in the Paper to the subjects 
proposed to include in a course. He was gled to say that the abominable 
premium system was fest disappearing. At Bristol they had a “ sand- 
wich scheme.” which worked well. They should not attempt to intro- 
duce too much into the course. Too much theoryewas dengerous. A 
knowredge of foreign lengueyes was essential. Every technicel man. 
should be able to render in English the sense of a piece of French or 
German engineering publications. There were difficulties in the develop- 
ment of Col. O’ Meara’s schemes, especially from the financial standpoint.. 
Germany gewe to the University of Berlin a total sum yearly which 
nearly equalled the total sum given by Great Britain to ell her universi- 
ties in the United Kingdom. In Parlizment there were few men who 
had any considerable knowledge of science. The Civil Servants who 
ultimately developed into heads of departments depended more on their 
knowledge of classics for their appointments. 

Principal Co.rs agreed thet the basis of the education of the engineer 
must be broadened, so as to include administration and social work. In 
these days of strikes and industrial unrest it was essential that the engi- 
neer should know all about sociology, but success in this respect would. 
depend largely upon the relationship between employers, on the one 
hand, and our schools end colleges on the other. ‘There was no question. 
that the educetion of the engineer had been tco long in the background.. 
Business men in South Wales were associating themselves with this im- 
proved educetione! scheme. He hoped the co-operative system men- 
tioned in the Peper would be very lergely adopted in this country, as the 
part-time education of the engineer at evening schools after long labor- 
ious hours in the day was to be deprecated. 

Prof. Davıb ROBERTSON (communicated) said he was in full agree- 
ment with the inclusion of commercial and economic instruction in the 
courses of training for engineers. Cal. O' Meara’s Paper, with its schedule 
of time and detail of the courses would be a great help. If one hour per 
week were set aside for the purpose during two sessions the 60 hours 
allotted would not seriously interfere with the technical training at 
present given. ‘The arrangement, however, required careful planning. 
Perhaps the greatest difficulty, especially in the smaller cities, would be 
to obtain a really good teacher. The best men would be too fully oceu- 
pied with commercial work to efiord the time, and instruction by æ 
second-class man might prove of only doubtful value. Could a really 
suitable man be obtained in most provincial cities to cover the whole of 
his course, or should the several sections be divided between two or rore 
men ? What fee would he consider sufficient to attract the right kind 
of man ? The ‘‘ co-operative courses’’ mentioned in the Paper would 
be more suitable for training craftsmen and works managers than for 
giving the much wider study required by the engineer. Any attempt to 
keep the scholastic instruction within the limits of the problems encown- 
tered in the works during the preceding week must restrict it unduly, aad 
tend to make it discursive. After all, the problems meeting a youth: 
during his first two years in the shop would be more frequently those off 
the craftsman than of the engineer. The engineer requires more th: m 
that. He had not merely to do what has been done before, but has to 
plan out in new directions. One of the disadvantages sufiered by orr 
engineering industry, and especially of the electrical branch, was a lack 
of men with sufficient theoretical training to do such work. Our mann- 
facturers did not e.ppreciate the value of a college education, and sufieredl 
accordingly. How many electrical manufacturing firms had been able 
to manufacture induction motors without first importing from the Conti- 
nent, either the designs themselves, the men to make them, or the 
machines from which to copy them ? Even so late as the outbreak cg 
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war, what proportion of our designers of electrical machinery were of 
British origin ? This condition of affairs must be remedied, but unless 
we trained a much larger number of men very highly on the theoretical 
as well as on the practical side, and unless manufacturers offered sufti- 
cient inducements to attract them away from less useful but more re- 
munerative careers, we should not secure the right type of man. The 


` engineer's value to the community grouse not from what he himself made, 


but from the work performed by many others acting under his direction. 
If the number so directed be large, then the engineer's reward should be 
correspondingly great. On the other hand, the eaming power of a pure 


_ craftsman, no matter how skilled he may be, was limited to the value of 


the work which he could himself do. This point should be borne in 


_ mind by parents when deciding to put their sons into an engineering 


career, 

Prof. SHaxny expressed his appreciation of the Paper, and agreed with 
the main points raised. The study of modern languages was of great 
importance to the engineer, especially to the electrical engineer, in 


view of the important problems which of late had been developed m 
_ Germany. 


important point raised in the Paper. 


` were somewhat different to those of London. 


Mr. R. McILroy suggested that the schedule which detailed the length 
of time to be allotted for the study of the different subjects should be 
revised, as it was too short. The study of foreign languages was the most 
In order to bring the applications 
of Col. O` Meara’s Paper to those who could not afford to pay the neces- 
sary fees, the old method of apprevticeship would have to be resorted to. 

The discussion was continued by Messrs. Spence, Thomas, J. H. P. 
Berthon and Mr. A. Nichols Moore. The author, in his reply, stated that 
he could not in the short space of time allotted cover the whole details 
of the subject. Even the short period he had suggested might be con- 
sidered too long. He was glad to find the views expressed at Cardiff 
He did not sugyest that 
all the subjects could be adequately taught in the short period specified. 
The distribution of time was a matter of detail. It would not be pos- 
sible for one lecturer to cover all the subjects. Even in provincial towns 
there were young accountants, young solicitors and young barristers 
who would be prepared to give lectures which would be of considerable 
assistance to students. He anticipated that quite a small fee would only 
be expected. There was, of course, the possibility of a pupil being made 
too theoretical, and it was an important object to make them practical, 
but that was all a question of aptitude. He was glad that the question of 
language had been mentioned, as a knowledge of languages put so much 
more information at the engineer's disposal. He agreed with Dr. 
Wertheimer that a knowledge of German should be the equipment of all 


engineers. 


Carbon Brushes: Considered in Rela. 
tion to the Design and Operation 
of Electric Machinery. 


The following is a summary of a discussion which took place 
before the Scottish Territorial Centre of the Institution of 


Electrical Engineers on February llth. An abstract of the 


` pitching of the brush arms had been efiective in another case. 


More attention should be paid to brushholders. 


Paper appeared in THE ELECTRICIAN of December 20th and 
27th :— 

Mr. J. R. Cowie said that it wes impracticable to have three qualities 
of brushes to meet. all cases. He had found that of two similar machines 
one required a  Z” grade and the other an “S” grade of brush. 
Troubles did not all arise from the brushes. Overhauling of the starting 
bars in the pole-faces had removed the trouble in one instance, and 
One of 
the weakest. parts of brushes waa where the leads were fixed to the brush. 
Sub-divided brushes 


were more satisfactory than one big block of material. The dust 


“nuisance from copper carbon brushes should be minimised, He approved 


` gear, and stampings for the brushholder should be avoided. 


` grades. 


a 


of a conference with a view to greater standardisation. 

Mr. IxcLIs said thet there should be as few parts as possible with brush 
3 He found 
two grades sufficient for turbo-generators: for continuous-running 
motors, three grades: and for reversing direct-current motors, two 
Experience led him to look forthe cause of troub!ein the machine 
itself rather than in the brushes. ‘He did not agree with the authorwith 
regard to bedding brushes. It was good practice not to change all the 
brushes at onetime. Where good flexibles were properly fitted, he did 
not see the need for insulation such as fibre, which was apt to work loose. 

Mr. R. B. MITCHELL asked for information on the equipment of labora- 
tories for brush-testing, and inquired where a description of the sclero- 
scope could be found. He urged the need for standardisation of brushes. 

Mr. W. H. Froon considered that modern troubles were mainly due 
to imperfect design of brushholders. He suggested standardisation of 
armatures and proportions of commutators which would decrease the 


~ number of types of brush. The grades of brushes should be reduced to 


' about four, including a special grade for slip-ring use. 


He did not believe 
in under-cutting mica, 

Mr. ROBERTSON said that much trouble had been experienced with 
pin-type connections. 
He deprecated 


soldering of flexibles, and preferred pinching. Mica should be reduced 


* wherever possible. 
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He thought the screw type was the best. but care 
' should be taken that the nut wes not screwed too tight. 


FEBRUARY 21, 1939, 


Mr. A. Pace asked for the author's opinion of oscillating devices a 
generally fitted to rotary converters, and also of radial commutater:. 
More information was needed regarding the greater drop under ti- 
negative brush, and the effect of copper plating with certain types: 
connections. Brushes of an abrasive nature might require to be assist-: 
by lubrication. 

Mr. W. B. Hird said that the manufacturer should not be saddl«: 
with the whcle business of standardisation. His firm had for man 
vears used one type of brush holder and one size of brush fur many year- 
Opinions varied widely with regard to the cutting down of mica. Repr 
sentatives of insurance companies when machines were in for repair at ore 
time advised under-cutting, and at another time forbade it. 

Mr. J. PRENTICE, in a communication, stated that for rotary cor 
verters, &c., the metal graphitic brush with box-t vpe holder and adyus. 
able tension spring had many advantages. The method of fixing tt 
copper tail to the brush should be standardised. For general purpose- 
he did not favour the plating of brushes. 

Mr. HUNTER Brows, in reply. said two separate committees wer 
dealing with the question of standardisation, and many plant mans. 
facturers were endeavouring to standardise brushholders. The mis’. 
mum would probably be two widths of brushes, with, perhaps, three o 
four thicknesses of each width. The sma!l brush, although more exter. 
sive, improved the performance of the machine. It was well won: 
while to bed brushes thoroughly. In a case where insulation was de: 
able the material should become homogeneous with the Erush. Lab. 
tory equipment for the individual user would be too elaborate. Son: 
of the most perfect commutators he had seen were fitted with o~: 
lators. He had found radial commutators very satisfactory. Wr! 
regard to difference in pressure drop in the negative brush, the directv 
of current had a definite influence. The question of raising miva 12- 
volved the personal element of the attendant, who, if he believed in th: 
process, would make a success of it. 


Correspondence. 
a 
THE LODGE-CHAMBERS SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: I recently had my attention drawn to a paragraph on 


'p. 691 of Dr. Fleming's “ Principles of Electric Wave Tele- 


graphy and Telephony.” Dr. Fleming, after describing mY 
rotarv discharger, proceeds to state “* There is no arrangemen! 
for securing a true musical spark.” 

Mav I venture to correct Dr. Fleming on this point, and 
possibly some othe: readers who may have been misguided by 
this statement ? 

The discharge in question gives perfect and regular quench- 
ing. The conditions in the gaps are more constant than in any 
other quenched spark discharge with which I am acquainted. 
These things being so, a perfectly true musical spark is realise 
in the well-known manner—i.e., by almost synchronising the 
alternating-current circuits with the periodicity of the supple 

If Dr. Fleming will refer to THE ELECTRICIAN for March lt 
and 21, 1913, where the “* Lodge-Chainbers ° system is de- 
scribed, it will be seen that more than ordinary precautions 
are taken to ensure that the operator can maintain his mach 
running at the proper speed. The rotor of the machine, 
moreover, has large inertia, which contributes towards the 


same end.—I am, &c., 


Feb. 17. F. G. CHAMBERS. 


IMPORT RESTRICTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: We understand that the policy to be adopted in regard 
to the continuation of restrictions on imports is receiving the 
consideration cf the War Cabinet. The Federation desires 
to press most strongly on the Government the absolute neces- 
sity of not allowing products which compete with those of a 
industry in this country to be imported and sold at pric 
with which existing conditions make it impossible for the hom 
industry to compete, until that industry has had a reasonable 
opportunity of converting from a war to a peace footine. 
Unless this course is adopted, the resumption of normal m- 
dustrial activity in this country will be gravely prejudiced. 
and the effect upon employment must be most serious 12 ( 
present condition of industrial unrest. 

The Federation realises that pressure may be being broug?” 
to bear upon the British Government by Foreign Governments 
who desire to import into this country, but such considerat!o™ 


ught 
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past instead of the machinery of the future. Technical schools had 
attempted to give modern engineering knowledge and experience with 
antiquated machinery, and in institutions run upon distinctly parsi- 
monious lines. They were there to discuss a plain business proposi- 
tion, uamely, whether it was worth while forthe Leicestershire Education 
authority to carry an this Loughborough Technical College and 
that instructional factory. He knew it must be a State venture, 
end he would like to suggest to the industry the offering of works’ 
scholarships tenable at the institution, but beyond that he should not 
accept definite financial support. One suggestion would be that the 
industry should help the institution by giving it contracts for work. 


appear to them to be infinitely less important than those to 
` which reference has been made above. 
~ EIn any case they would urge that no inanon of inport 
restrictions should be made in deference to the representations 
-Of a foreign Government without securing from that Govern- 
‚ment a substantial quid pro quo, and that in any such case 
_ the relative value of the concession which is being made to 
the foreign Government and of the benefit to be received in 
Teturn should be most carefully weighed. 


=- Finally, I am to urge that no decision should be taken on 
this most important question without the fullest consultation 
with representatives of the industry of the country, and to 
‘gay that we shall be most willing to place our organisation 
at the service of the Government to advise them, should they 
so desire. I am to point out further that the decision of the 
questions which arise in connection with the raising of re- 
strictions and granting of licences often involves very minute 
inquiries into the available and potential supplies of small 
articles. These inquiries can most satisfactorily be made 
through an organisation such as ours, which comprises manu- 
facturers in every branch of industry and has collected very 
full statistics as to the products of the various industries, 
_and we have already been able to render considerable assistance 
to the Government in dealing with questions of this kind 
referred to us by the Department of Import Restrictions.— 
I am, &c., 
V, CAILLARD, 
President, Federation of British Industries. 
. 39, St. James’s-street, S.W. 1. 


Technical Education for Engineers. 


At Loughborough Technical College on the 14th inst. there was a meet- 
ing of over 100 delegates representing the engineering industry of Great 
Britain, and among the 120 firms represented were Messrs. Edgar Allen 
& Company, W.-H. Allen, Son & Company, British L.M. Ericsson Mfg. 
Company, British Thomson- Houston Company, British Westinghouse 

Company, Brush Electrical Engineering Company, the Igranic Electric 
“Company, Crossley Brothers, Mather & Platt, Herbert Morris Ltd., 
Ruston Hornsby, Ltd., the Borough Electrical Engineer of Derby 
(representing the Institution of Electrical Engineers), Mr. Wm. Taylor 
(representing Institution of Mechanical Engineers), the Ministry of 
Labour, &c. 
_. After lunch the conference met. and was presided over by the chairman 
of the Governors (Ald. A. A. Bumpus), who remarked that the Governors 
took it as a compliment that so many representatives of the engineering 
profession had come to Loughborough to discuss the future work of that 
institution, end to consider whether it was worth carrying on, in peace- 
time channels, the service to the industry which it had admittedly 
assisted during the war, or whether the organisation should be discon- 
tinued. The Board of Education had commended in exceptionally 
_warm terms the desirability of the continuation of its service. It seemed 
to him, however, that there was a great opportunity for that instrue- 
tional factory to continue rendering valuable assistance to Technical 
Education in Enginecring, on which the Ministry of Munitions had spent 
approximately £150,000 in buildings, equipment and running. They 
_ were still to enjoy the valuable services of the Director of Education 
(Mr. W. A. Brockington) and the Principal of the College (Mr. Schofield), 
to whose untiring exertions the success of the factory during the war 
was in a very large degree due. 

Mr. SCHOFIELD (the Principal) announced that about 140 letters of 
apology had been received from engineering firms in the country, not: 
one of them offering anything in the nature of adverse criticism, and all 
eX pressing approval i in some form or other of the proposals. Among the 
firms and companies who had so written were Messrs. Siemens Bros. 
Dynamo Works, Fraser & Chalmers, Heenan & Froude, Crompton & 
Company, Bruce Peebles & C ‘company, Greenwood & Batley, Priestman 
Bros., Swan, Hunter & Wigham Richardson, the Morgan Crucible Com- 
peny, the Austin Motor Company, and the Lancashire Dyname & Motor 
Com pany. 

Major BROCKINGTON said that he would like to say something with 
regard to the future aims of that institution, which was in a unique 
position by reason of the instructional factory which had been gradually 
built up during the war, and was going to be the chief venture in the 
new era of technical education upon which they were going to embark. 
If the governors were able to enlist the sympathies of the represen- 
tatives present with the ideas.and principles for which Loughborough 
stood, he was sure they had gone far to obtain the active support of the 
engineering industry. Technical education in the past don ot suc- 
ceeded with the great majority of students in engineering whom they 
were supposed to train, mainly because they had not kept in close touch 
with the industry which that institution was designed to assist. ‘Nearly 

all of their technical institutions had been equipped with relics of the 


So far as he was aware, there was only one other institution such as that, 
and that was at Worcester, Massachusetts, which attempted to give 
training upon the methods for which they in Loughborough stood. He’ 
looked forward to the time when the engineering industry should exer- 
cise some sort of control over the technical education in its own branch 
of knowledge, and here again the conference would shortly have an 
opportunity of testifying for or against this idea. The Ministry of 
Labour had recently taken over from the Ministry of Munitions the 
responsibility for the training not only of discharged officers and men, 
but also of young munition workers, and the conference would also have 
to discuss whether the Ministry of Labour should assume some responsi- 
bility for the proposed scheme of training which would be carried through 
partly forthem. There had also been a suggestion that the instructional 
factory might form a part of the scheme for an East Midland University. 


°” He did not desire any connection with such a university which would 


` 


/ 


interfere with the practical nature of the scheme of work in the college, 
nor would they abate one jot of their practical ideals. 

Mr. ScHOFIELD made a further statement, and said that from very 
small beginnings there had been built up what was practically a com- 
plete engineering works, capable of giving occupation to some 500 
students. The works were exceedingly comprehensive in character, 
in so fer as they stretched over practically the entire range of mechanical 
engineering, from the foundry through to the inspection department, 
with full equipment and provision for testing and for estimating, costing 
and purchasing, It had been responsible for quick training, for eco- 
nomic instruction, and for a tremendous saving of material. It had 
other features scarcely less important, prominent amongst which was 
the moral effect produced upon students by the knowledge that what 
they were doing was of value, that it must pass a critical examination, and 
that it was scarcely possible for them.to continue making mistakes 
‘when they were attempting to live up to a definite output. He sug- 
gested that that method of instruction should be continued, end applied 
to the training of young engineers. Their suggestion was that the 
practical work and the theoretical study should be undertaken con- 
currently in the same institution, where that institution embodied 
within itself both the workshop and the school. The teachers in most 
cases were attached indiscriminately to either department. They must 


. `of necessity be selected only from men who had practical engineering 


training. and the works departments must be kept thoroughly up to date 

and in line with modern engineering practice. During the period of 
their training the students moved entirely round the works, and thus 
‘had an opportunity of seeing productive out put in all stages of its manu- 
‘facture. 

Mr. W. JOHNSTONE, of the Brush Electrical Engineering” Company, 
moved a resolution approving of the “ proposals laid down for the estab- 
lishment of a school for engineering training, where the practical part 
of the instruction is given on a productive system under works con. 
ditions, works training as given in the instructional factory attached 
to the college being concurrent with the theoreticel training in the 
lecture rooms and laboratories of the same institution.” He was sure that 
in the future. as in the past. the Technical College of Loughborough would 
prove an inestimable boon tothe engineering profession, 

Mr. R. J. Hoskine. of the British Thomson- Houston Company, who 
seconded, said that he, like many of those present. had had dealings 
with the Loughborough Technical College during the past, and could 
speak from experience of the value of its work in the training of men and 
women for the big munition factories.” It was a great point that the 
Principal had been able to gather round him such a good staff as he had 
done, and he hoped the proposals of Mr. Brockington and Mr. Schofield 
would be successful. 

Mr. Potiarp, of the Engineering Employers Federation, whilst 
thoroughly appreciating the work done by the college in the past, believed 
that work was no longer necessary. He did not think it was practicable 
to train engineering apprentices upon the actual production of the 
finished parts used by a commercial firm. Many employers doubted 
whether the method of training proposed was the best to make a skilled 
and practical engineer. They should seriously consider whether a boy 
who had béen trained on what one might term educational work would 
be welcomed at 21 vears of age with the open arms they would welcome 
him if he had been trained in, say, the Brush Electrical Engineering | 
Company's works coupled with a good technical education. He appre- 
ciated the fact that in Loughborough, which was only a small town, they 


had got that school established, they had got plant there, and it was 


rather a drastic proposal to say “ dispose of that plant and use your 
school as a technical college,” but his views tended in that direction. 
Mr. Wm. Tay Lor, of Messrs. Taylor, Taylor & Hobson, supported the 
scheme, and said they were all hoping that as time went on engineering 
work would be uplifted by such agencies as that, and he did not think 
they ought to dismiss the consideration of the possibilities of using such 
an institution without full discussion. As he looked back upon technical 
education for engineers as carried out in this country hitherto, it had 
appeared to him to have some grave defects which the Governors of 
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this institution (the Director and Principal) aimed to remedy—the great 
diversity between theoretical training and practical experience. That 
had been due to two main causes: First that they had not had a right 
view of the business of the workshop, and in the second place they had 
regarded it as a handicraft and not as combined science. That institutiou 
was going to do a great deal for Mr. Pollard and his friends which had 
hitherto escaped them, things which they could not do in the shops. 

- Mr. H. H. Moore, of Messrs. Herbert Morris, Ltd., pointed out thatthe 
college also had plant and facilities for scientific research which could 
be of great value to the industry, and there was also a great opportunity 
for training in executive organisation. 

Mr. G. Stirk (Halifax), Mr. Wm. Newton (Brush Company), Mr. Pean 
(Igranic Electric Company), and Major Tetley (W. H. Allen, Son & Com- 
pany) also took part in the discussion ; and Prof. P. M. BAKER (Ministry of 
Labour) said that the training proposed by that scheme could not at 
present be obtained fairly in productive shops, which were, as a rule, too 
busy on production to bother with the training of apprentites. The fact 
that Government was behind the institution would not lead to any 
under-cutting, for it would have to pay its way, and would have a job 
todoit. The Ministry welcomed the scheme very heartily, and thought 
it a move absolutely in the right direction, though perhaps many o the 
details might need modification. He also referred to Col. O' Meara’s 
recent Paper before the Institution of Electrical Engineers. 

The resolution was carried, as was another resolution moved by Sir 
Thomas (‘pe that the engineering employers be recommended to name 
representatives of the industry to act as an advisory body in order to 
assist the Governors in the administration of the works department of 
the college. 

Mr. F. Potitarp, of Messrs. Pollard & Compeny, Leicester, then pro- 
posed thet engineering emplovers be recommended to consider the pos- 
sibility of giving definite support to the scheme, either by (a) the letting 
ef contracts for work, or (b) the granting of scholarships to enable students 
of suitable attainment to avail themselves of the instruction offered. 

Mr. Wm. Taytor, of Messrs. Taylor, Taylor & Hobson, seconded, 
and after some discussion the resolution was carried and the conference 


ended. 
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Electric Power Supply. 


MEMORANDUM BY THE ASSOCIATION OF CONSULTING 
ENGINEERS. 

The Committee appointed by the Institution of Electrical 
Engineers to consider the Board of Trade Report, recently 
forwarded to the president of the Board a Memorandum 
embodying those points on which all the Associations repre- 
sented at the Conference were unanimous, but ignoring others 
on which they differed. The Association of Consulting Engi- 
neers hoped, and through their representatives expressed that, 
hope, that with the Committee’s Memorandum would be 
enclosed copies of the memoranda of the individual Associa- 
tions, but as this was not done the Committee have forwarded 
a Memorandum (given below) setting out the Association's ° 
views, to the President of the Board of Trade. The following 
statement has also been issued :— 

A special Committee representing 14 engineering associations was 
appointed by the Institution of Electrical Engineers to consider the 
Board of Trade Report on “ Electric Power Supply.” A letter was 
sent to the President of the Board of Trade purporting to represent 
those points on which the memoranda of the associations were unani- 
mous, but ignoring others on which they differed. | 

The .Association of Consulting Engineers has therefore sent its Me- 
morandum ‘to the Board of Trade, and doubtless other associations 
which do not find their views have been fairly represented will take 
a similar course. 

The Association of Consulting Engineers finds that the letter to the 
President of the Board of Trade directly conflicts with their support of 
conclusion 88a. of the Board of Trade Report that large additional 
powers should be given to the Commissioners. The Association re- 
commended that the Commissioners should have as wide powers and 
discretion as possible. The Association also agrees with conclusion 88f. 
of the Board of Trade Report, that the District Boards should be free 
to operate in any of the methods indicated. 


on the Report of the Committee appotnted by the Bourd of 
Trade to consider Electric Power Supply. 

1. The Association of Consulting Engineers regrets that the evidence 
given before the Commiftee on this subject has not been published 
and that the valuable information contained therein is not so far avail- 
able for those most vitally interested. 

2. The Association entirely and emphatically endorses the statement 
that great harm and delay has been occasioned to the electrical industry 
and consequently to the nation by ill-advised and ignorant legislation. 

3. It is desired to place on record its opinion that the industry has 
been placed in an inferior position, relative to other industries, from this 
cause, and that the time is overdue for change. 

4. It recognises that in the past each individual Government Depart- 
ment dealing with electrical matters has done its best, but owing to the 
manner in which the work has been sectionalised and to the restrictive 


Memorandum 


THE ELECTRICIAN. 


FEBRUARY 21, 1919. 


and short-sighted legislation the industry has not been able to develop 
as it would otherwise have done, and has, in fact, done in other countries 

5. For these reasons the Association welcomes the recommendations 
that qualified Commissioners should be appointed for long terms and 
be independent of the political forces which have played such haric 
with the industry in the past. They should take over from all Goven. 
ment Departments the work of framing Rules and Regulations, and it 
should be their duty to advise Parliament on all matters relating to the 
electrical industry. They should, when necessary, initiate legislatico 
and, in a word, their functions should be creative and not merely re. 
strictive. 

6. But the problem is a large one and contains many subjects needing 
prolonged study ; many matters also will only arrive at solution as the 
result of progressive experiments in organisation. For this reason the 
Association considers it wise that wide discretion should be left to the 
Commissioners, and that they should not be too much tied by specitic 
directions of detail. 

7. Dealing with the Summary of recommendations on page 17, the 
Association feels that 

88a. The Home Office also should transfer its powers of making 
Electrical Rules. 

88e. The Power Companies need special considération; their 
licences are not, as with lighting companies, for a term only, and f 
and when their generating stations and main transmission lines ar 
taken away their business will be extinguished and the suggested 
purchase terms provide no compensation or allowance for goodwill 
In the cases of Loca! Authorities and lighting companies the busines 
is not to be extinguished and the goodwill therefor has not to be pur- 
chased. There should be included compensation to the extent needed 
if the business is damaged. ; 

SSf. The Association agrees with the recommendation that Distn« 
Boards shall be free to operate in any of the methods indicated, 
depending on the conditions prevailing in the area. 

SSj. The Commissioners should be placed in a position to enable 
them to meet the Post master-General on equal terms in the matterof 
Walyeaves. In the past serious obstruction has been caused by the 
power of the Post Office to obstruct other users of the highways. 


With regard to the body of the report. 

56. The way of arriving at the price to be paid is apparently in- 
tended to get rid of the difficulty of valuing either on tramway terms 
or on the value of the business by simply taking the concem as it 
stands. The consequence of this will be that those concerns which 
have not put away depreciation, reserve funds, renewal funds, or 
sinking funds will be better treated than those which have made due 
provision, because the purchase price is to be what they have actually 
spent less what has in fact been provided. But the necessity fora 
valuation will still arise, because any part of the plant is to be acquired, 
namely, the generating stations, and presumably the main trans- 
mission lines, and the funds which have been provided (and which 
are to be deducted from the actual expenditure), are only to be those 
which can properly be allocated to the generating stations so that 
some part of the reserve funds, &c., are to remain in respect of that 
part of the plant not purchased. There will therefore be the necessity: 
for some kind of a valuation to determine the allocation of the reserve 
funds. 

Although it is intended that the main transmission lines shall be 
acquired, the purchase clauses 56, 72 and 73 contain no recommends- 
tion as to the method of valuing these lines. If those recommenda- 
tions are embodied into an Act this omission should be remedied. 
Incidentally, it is doubted whether as a practical measure it will i} 
all cases be feasible to separate the main transmission lines from the 
rest of the distribution system. In many cases the same series of 
ducts and the same manholes will be used for both main transmiesion 
and for distribution. 

It is doubted whether clause 57 would give the Commissioners 
sufficient power to deal quickly with a contumacious District, Board. 
It would appear desirable that they should have some summary power 
such as power to suspend or terminate a licence and take over the 
working of an undertaking if necessary. , 

Clause 70 does not provide adequate safeguards for the officials. 
Any official displaced by the operation of the scheme should have Fis: 
claim for compensation adjudicated by the Electricity Commissioners, 
and if hardship be proved, should have the right to equitable com- 
pensation. 

Ireland. 

All the resolutions appear to have broken down under political pressure- 
The recommendation in 85 violates the strong recommendation ín 2 (3). 
11, 65 and 88 (c) (d). There is no reason given for this complete reve 
of policy. 


L.C.C. Tramways and Omnibuses- 


At the meeting of the London County Council the Highways Com” 
mittee presented a report recommending the promotion of a Bill in 
session of 1919 for powers to enable the Council to own omni buses, 6 a 
run auxiliary omnibus services for certain specific purposes—VIZ., lin a 
up tramway dead-ends, &c., and to enable the Council to operate om 
buses beyond the boundary of the county of London to trefficpoints an© 
to newly developing distiicts and housing areas, &c. ere 

In another report the Committee presented proposals for the inking 
or extension of the tramways. The proposed new lines are from Char A 
street to Blackfriars Bridge via Farringdon-road end New Bridge-stree’: 
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Gray's Inn-road to Ferringdon-street via Holborn and Charterhouse- 
street ; Aldgate terminus to Aldgate Station via Aldgate High-street ; 
Hampstead-road to Oxford-street via Tottenham Court-road; Seven 
Sisters -road to Stamford-Hill via Amhurst Perk ; and Southam pton-row 
to New Oxford-street via Vernon-place and Hart-street. The totel 
length of the six new lines is over 5} miles, and the estimated cost £319,490, 
but the estimates do not include the cost of the provision of cars, car 
sheds, sub-stetions and other equipment and sites for such buildings. 
In only two cases—from Gray's Inn-road to Farringdon-street and from 
Southempton-row to New Oxford-street—will it be necessary for any 
widenings to be effected. 


The latter recommendation was adopted, but consideration of the 
former was adjourned. 


Re-Union of Ex-British Westinghouse 
Men. 


On Friday last. at the Connaught Rooms, London, 150 ex-British 
Westinghouse sta ff foregathered under the chairmanship of Mr. C. Dalley, 
who presided in the regrettable absence of Prof. Miles Walker. The 
dinner was unique in that the entire company, with the exception of 
Mr. W. W. Blunt, Mr. J. S. Peck and Mr. A. P. M. Fleming, guests from 
Trafford Park, and the present staff of the London office, were all ex- 
British Westinghouse engineers. Upwards of 100 old Westinghouse men 
wrote expressing regret at their inability to attend ; but for this fact the 
gathering would have. been a record. After the royal toasts had been 
honoured, a silent toast to the memory of the Westinghouse men who 
had fallen in the war was drunk. 

Mr. L. R. MorsHEAD (the chairman of the Reunion Committee) then 
stated that the response which had been received to the suggestion for 
the reunion was so good that it was hoped to make it an annual feature. 
There were men present who had not met for some 15 years, and they 
desired to continue the old associations. The proposal was to form an 
association of old Westinghouse men, and a nominal subscription of 
2s. 6d. would be charged in the first instance. There was unquestion- 
ably a commen bond of sympathy among Westinghouse engineers, most 
of whom took a pride in the works at Trafford Park. He (Mr. Morshead) 
appealed to the company to assist the Committee in the formation of 
this association. 

Mr. W. W. Huaues (late Cardiff office) proposed the toast of “ The 
Services,” and Lieut. H. M. ANDREW, replying for the Navy, remarked 
upon the valuable technical services rendered by ex-Westinghouse men 
in the Navy in submarine “ strafeing.”’ 

Lieut.-Col. IoxtpEs (late Glasgow office), in replying for the Army, 
recalled his experience at the Front, particularly during the battle of the 
Somme. It was in this particular conflict that the Hun first realised 
that he was beaten. He wished to pay tribute to the splendid work of 
the men in the Army, and especially to the transport, which ensured, 
not only regular supplies of munitions, but also food. He hoped that the 
spirit which had carried Great Britain to victory would be sustained in 
the industrial war now about to begin. He reminded the company that 
3,519 Westinghouse men had served with the Forces, of whom 273 had 
“gone West.” : 

Major Sippe, in responding for the R.A.F., paid special tribute to the 
work of the British engineers in the design of aero engines. He said that 
unquestionably the British aeroplane at the conclusion of the war was the 
finest machine. | 

Mr. W. W. BLUNT, responding to the toast of the guests, expressed 
pleasure at seeing so many ex-Westinghouse men. He recalled the time 


when the old company had considered £500 a year too much for many of | 


them, and now he felt that they were probably making £2,000. He also 
hoped that the suggested association would be formed, because he felt 
that old British Westinghouse men should get together. He was proud 
to meet so many engineers who had helped to build up the Westinghouse 
Company and had done so much to further its interests. 

Mr. J. S. Paton proposed the toast of “ The Old Company, the Com- 
pany as we helped to build it, the Company as we would have it, and the 
Company of the future.” 

Mr. J. S. Peck, in replying, recalled some amusing iricidents among 
the apprentices, with whom he had had a great deal to do, especially 
when there was trouble with obstreperous members. In one case an 
apprentice received 6s. a week, and when brought on to the carpet im- 
plored him (Mr. Peck) not to sack him, but to reduce his salary ! 

Mr. A. P. M. FLEMING, also replying to the toast, commented on the 
fact that in 1914 a great number of Westinghouse apprentices had joined 
the Forces, and, unfortunately, many of them would not return. He felt 
that the memory of those men would be woven into the stuff of men’s 

lives in the future. He was pleased to see that ex-Westinghouse men 
were maintaaning the high traditions of the old company. 

Between thhe speeches Mr. H. Coupe officiated at the piano; Mr. L. S. 
Richardson geot an uproarious reception with his solo on the “ Bombas ” ; 
Mr. W. E. Warrilow told a few stories, and Messrs. H. S. Aspinall and 
P.C. Pope and H. R. Kirkby contributed humorous items. ‘ 

he proceedings terminated with a hearty vote of thanks to the 
honorary secretary, Mr. L. S. Richardson, for the work that he had put 
in to get the men together. 

Mr. Richardson, whose address is 14, Sydney-road, Richmond, Surrey, 


would like to hear from all ex-Westinghouse men who will join the 
Association. 
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Labour Unrest. 


It is announced that the Government heve had under consideration 
the industrial unrest which hes recently manifested itself in various 
districts, and it has been decided to call a national industrial conference 
gt which members of the Government cen have en opportunity of meeting 
representatives of the industries of the country so that the general 
situation may be discussed end the views of representatives of employers 
and workpeople ascertained. 


The conference will be opened at the Central Hall, Westminster, on 


"Thursday, the 27th inst.. end invitations ere being issued to all joint 


industrial councils and interim industrial reconstruction committees, 
asking them to arrange for the attendance of the chairman and vice- 
chairman of the council or committce together with two other members. 
The intention is that, as far as possible, the industries of the country 
should be represented through their industrial councils or reconstruction 
committees, but in industries where such councils or committees do not 
exist, invitations are being addressed direct to the organisa‘ions most 
fully representing the employers and workpeople respectively. Owing 
to the limits cf accommodation it is necessary for invitations to be 


restricted generally to organisetions which represent most widely the 
interests of the industrial communit y. 


The Strike Situation. 


The Belfast engineers are returning to work, and the municipal 
electric lighting and tramway services were restored on Saturday and 
have since been maintained. Messrs. Harland and Wolf, Workman 
Clark & Co., and other firms have re-opened their works, ani the men 
have been advised by their leaders to resume work. 

On Monday, two shop stewerds, employed at the Corporation elec- 
tricity station, were cherged under the new D.O.R.A. regulation with 
having broken their contract of service. Evidence was called to show 
that the two men were at work until Seturdey, when the military went 
into occupetion at six o'clock. The shift that was due to go out went 
at eight o'clock, and the two accused seid that they would ‘not got back. 

- For the defence, Counsel contended thet the men hed broken nocontract. 
A contract was broken on January 26th, whenthe strike hegan, and the 
new reguletion only came in on February Sth. peni had no contract 
with the Corporation on February 15th. They had left the station on 
January 25th, and by an arrangement between the Strike Committee and 
the Corporation they worked certain hours, but that required.a new 
contract. The case was adjourned until to-day, Friday. 

Inthe FORTH AREA the whole of the trades on strike, except the boiler 
makers, resumed work on the | 3th inst. | 

The EDINBURGH members of the Electrical Trades Union, about 500 
in number, also resumed work on Friday last. 
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Power to Grant Relief from Contract. 


Last week Mr. Justice Sargant dismissed the application of the Metroe 
politan Electric Supply Company for relief under sec. 1, sub-sec. (2) of 
the Courts (Emergency Powers) Act, 1917, from a building agreement 
entered into by the company with the London County Council. The 
agreement was dated Dec. 31, 1912, and related to a site fronting on the 
west side of Kingsway. Plaintiff company asked that the agreement 
“may be suspended, or any proceedings for the enforcement thereof 
stayed, or that the right of the London County Council to receive the full 
rent reserved thereunder may be suspended, upon such terms as the 
Court may think fit, on the ground that, owing to the prevention and 
restriction in the supply and delivery of materials, and the regulations 
and orders made under the Defence of the Realm Act, the agreement 
cannot be enforced without serious hardship to the applicants.” On 
behalf of plaintiffs it was admitted that a mere postponement of the 
right to enforce the rent due under the agreement, or any part thereof, 
was of no real value to plaintiffs, and the claim was that there should be 
a suspension (in the sense of a temporary reduction) of the rent. The 
defence was that there was on case of * serious hardship,” which was a 
necessary preliminary to the graht of any relief; and that the Act gave 
no power to suspend or annul part only of the terms of a contract, such as, 
in this case, the agreement to pay rent, though it gave powers to stay 
proceedings for a time in respect of the recovery of rent. It appeared 
that plaintiffs had let the site on a building agreement to the General 
Electric Company on favourable terms, and the excess rent for one site 
was estimated at £832, only £6 less than the total rent payable by plain- 
tiffs to defendants, and if the other site had not been disposed of by 
plaintiffs it would have been leased to other persons, and would have been 
covered with buildings before July, 1916. By the Order of the Minister 
of Munitions, of July 14, 1916, building at a cost of over £500 was pro- 
hibited. Since then £429. 2s. 10d. (the rent to which plaintiffs claimed 
that the rent of £838 should be reduced) had been paid to and accepted 
by defendants without prejudice to their rights. 

In delivering his reserved judgment, Mr. Justice Sarcant said the 
question of * serious hardship” must be answered, against plaintiffs 
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in the negative. The position of defendants in relation to the plaintiffs 
was entirely different from that of the plaintiffs to the General Electric 
Company. In the latter case the General Company were not only giving 
a large rent for a property from which they could get no immediate 


return, but they were also standing out of any return on a very large. 


capital expenditure. Further, that loss arose exclusively out of the 
contract between them and plaintiffs, who had escaped from all unpro- 
ductive capital expenditure, and were getting, even after the reduction, 
a rent but a few pounds short. of the total rent payable for both sites, 
As to the construction of sec. 1 sub-sec. (2) of the Act. it must be remem- 


bered that precisely the same words were used in both sub-see, (1) and, 


sub-sec. (2), so that the language is quite deliberately chosen. There 
were two distinct powers given to the Court —tirst, a power to suspend 
or annul a contract; and, secondly, a power to stay proceedings in 
respect of a contract, or any term thereof, or any right, arising there- 
under. It seemed impossible, as a mere question of grammar, to carry on 
the force of the verbs “suspend or annul ` over the numerous inter- 
vening words so as to apply those two verbs to the phrase “any term 
thereof or anv rights arising thereunder.” The result was that, on the 
face of the words used, the power of annulment or suspension was given 
only as to the whole of a contract, while power of staving proceedings was 
given citheras to the whole of a contract oras to any term thereof or any 
rights thereunder, The scheme of the section, which accorded with its 
grammatical construction, seemed quite intelligible, if rather narrow, 
Contracts within the sub-section might be annulled either permanently 
or temporarily —for it was admitted on both sides that suspension meant 
an annulment out and out of rights and obligations accruing during the 
period of suspension —or the lesser remedy might be applied of g post- 
ponement of the enforcement of the contract, or any term thereof, or any 
Niehts arising thereunder, In this latter case. as mehts are not per- 
manently atfected but only rendered unenforceable for a time, there is 
- no great danger in allowing part only of the terms of the contract or the 
rights thereunder to be dealt with, since the rights ultimately enforceable 
will be all the various compensating rights under the agreement. In the 
former case,a final cancellation, whethertemporary or}; e:rmanent.of some 
only of the terms of a contract or of the rights thereunder, might amount 
to an almost complete variation of the contract ; and it might well be 
considered that a power to vary contracts almost indefinitely (or, in other 
words, to make new contracts between contracting parties) was one of 
too sweeping and indefinite a character to thrust upon the Court. He 
did not tind in the section anything to point to an intention to give the 
Court any such power of general variation of contracts. In his judgment, 
both grounds of defence were sound, and he dismissed the application, 


Patent Record. 


SELECTICN OF ELECTRICAL PATENTS RECENTLY GRANTED. 


121,766 Erectric CONTROL, LTD. 

An alternating current relay is provided for use in switch control systems of the 
kind comprising a circuit, containing the relay coil, energised by the closing of an 
electro magnetically operated switch. the function of the relay being to retain open 
the contacts of an auxiliary circuit until the current in the relay circuit has subsided 
toa pre-determined extent. Inthe present invention an initial action co}! is arranced 
in series with the coil of the switch electro-magnet to retain separated the auxiliary 
circuit contacts, the initial action coil exerting a force which cecreases as the current 
diminishes in the switch coil due to the alteration in the electro mugnetic conditions 
produced by the movement of the switch electromagnet in the process of closing 
the switch. 

121,774 CrHitty. 
` Describes a dynamo-electric machine in which the outer member rotates, or both 
members rotate, each member having ventilating passages. and in which vanes 
are provided pivotally mouined at their lower or inner edges and in such a manner 
that they occupy one of two oppositely inclined positions on either side a radial 
iine passing through their pivotal centre. 
121.824 WiLison. 


i Relates to teleeraphic receiving apparatus for perforating a tape in accordance: 


with electric currents or impulses received over a live wire automatic Whea‘stone 
teiegraphic systems. The invention provides improved apparatus which repre duces 
at the receiving end of a circuit an exact perforated tape replica of that which is run 
through the transmitting apparatus at the sending end. 

121.885 Lucas & TURNER. 

Describes a switch. particularly useful with an electric starting motor for internal 
combustion engines, constructed so that a pair of circuits are controlled in such a 
manner that the first movement of the switch operating member closes one of the 
circuits. a further movement in the same direction opens the said circuit. and a 
final movement still in the same direction closes the second circuit. The return 
movement of the operating element restores the parts to their original position 
without affecting the first circuit. ' 

121,914 Automatic TELEPHCNE Mro. Co.. Ltp. & HARRISON & Situ. 

In a telegraph system in which the signals are printed automatically, the capacity 
of the system is increased by providing two or more distributing switches at each 
station on the line and a controlling arrangement for the switches which causes them 
to be operated automatically in succession to transmit and receive signal impulses 
to and from the line. 

121.999 joun ARTHUR HIRST AND Percy SmitH Brock. 

Improvement in safety devices for interlocking operatine parts of enclosed electric 
switch gear with the door or doors of enclosing casing. A tooth-like engaging part 
is held in locking position by a slotted cam except when the switch gear is in its off 
position, when the switch operating gear by which the motion of the cam is con- 
nee releases the tooth-like catcn by bringing the slot in the c m in alignment 
with it. - 


ee ees 
Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cay, V.D. 


Orders for the Week. 


` Wednesday, Feb. 26.—Drill and Military Engineering, 18.30. 
Friday, Feb, 28.—Range, 18.30. 


THE ELECTRICIAN. 


FEBRUARY 2], 1919, 


Commercial Topics. 


Trade with the Dominions. 

In order to develop the commercial tier bet ween Great Britain en! 
the Dominions the Federation of British Industries hes organised, w:h 
the support of the verious Dominion representatives in Lendon., a wr- 
of tours of members of the verious Dominion Imperiel Forces te it 
industrial centres of Greet Britain. The first of these tours sterted 
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Tuesday, when & representetive party from the South African Imp. 


Force was entertained by the Federation at the Princes’ Restaurar, 


and subsequently left for Grentham., During their tour the Nw: 
African representatives will heve the opportunity of visiting the fue. 
of Ruston & Homshby, the Birmingham Railway. Carriage & Was: 
Company, the Generel Electric Company, at Witton, the Wels. 
Motor Company and the Hendley Page Aeroplane Works. It is her. 
that as a result of these tours the South African) representatives w 


obtain a useful insight into the productive power of the Mother Coun: 


and will enter into personal reletions with our leading manufacturer * 
the mutuel benetit of South Africa ard Gicet Britain, but the Federe ~ 
considers that these tours mey ebo contribute to consolidate the ties : 
friendship which have grown out of the sutierings borne in comms 
during the last four vears. 

. k s * * 
Organisation of British Manufacturers. 

Arrengements are being meade for the fusion of the British Mers- 
turers’ Corporetion end the Federetion of British Industries in orie” 
develop the organisetion of menufecturers in the fight for world mere: 
and for the expansion of the British expert trade. {n September ies 
representative meeting of manufacturers, held in Manchester. res 
to form an organisetion to cerry Sir Cherles Mandleberg s plan into eh” 
and a provisional committee wes eppointed with Sir Charles Mag» 
berg as chairman, to bring the British Menufacturers) Corporetion w 
being. Over 300 firmsin EnglendyScotland end Ireland hed agreed 10 | 
associated with the proposals; but towards the end of Novem ber the 
committee were approached by the Federation of British Industries with 
a view to efiecting a fusion with that orgenisation. The Federatia 
has a membership of over 800 individual menufacturing tirms and ebei 
170 trede associations, Its Overseas Trade Committee, desirous ofa 
progressive overseas trade policy, reported that after careful consid te- 
tion they had come to the conclusion that the principles first formuet~! 
in Sir Charles’ Mendleberg’s scheme were sound, end that they had mala 
them the basis of their own proposals. In these circumstences, 05 
thought it would be a great waste of energy and leed tô overlapping if the 
scheme went through independently, and they suggested a fusion of thr 
two for carrying out the schemes. Asa result of negotiations, conditi: 
of fusion were egreed upon by the respective committ ees. and these w7 
submitted to a general meeting of the British Manufacturers’ Corporat? 
on the 20th inst. . It is proposed to appoint commissioners in such fore 
and colonial markets as may be determined, who will act for member 
of the organisation in various ways, such as appointing selling agents 
protecting members’ interests, and taking prompt meesures in em 
gencies. The commissioner would be a British subject, and his functiei 
would include the collecting and classifving, with the aid of a staft. of the 
trade information from thet area likely to be of use to British mart 
facturers; reporting .on foreign eompetitors activities ; acting ter 
members in e legal capecity when necessary, reporting on the fin ani 
status of local firms, &c. 

$ * * * 
Visit of Brazilian Delegates to Great Britain. l 

With the object. of strengthening the business and personal relatie: 
hetween Great Britain and Brazil, the Federation of British Industrs 
has invited to this country a delegation of representative Brazilian husi- 
ness men. Brazil's area covers more than half South America ; Brazili 
co-operation in defeating German plans in South America has been i 
great assistance, and consequently the visit should be productive of m 
good in cementing the political and commercial relations of the i 
countries. With a view to considering the representative indusoi 
both countries which would best. profit by the tour, it has been decit 
that Mr. W. S. Barclay, who was loaned by the Federation to Sir Maun 
de Bunsen's Mission to South America last summer, should proceed t? 
Brazil, and spend a few weeks there before conducting the delegetes © 
this country. It has also been arranged by courtesy of the Department 
of Overseas Trade, that Mr. Hambloch, H.M. Commercial Ate : 
Brazil, shall accompany the party to this country and throughout t H 
tour. Mr. Barclay will seil for Brezil on April 5, and will arrenge for (he 


tour to begin in this country not later than June 15. 
$ * * * 


New Tyneside Industries." 
In a report on new industries suitable for the Tyneside 


Newcastle ( hamber of Commerce gives a long list of articles w 


district the 
hich might 


: : . r- 
be manufactured or provided, including the following :— Stee D 
plates, steel castings, forgings, tubes, steel, iron, brass and con ait 


stampings, marine engineers’ stores, pressure and vacuum gauge” 
gauges, mechanical indicators, telegraphs, lubricators, radiators, ae 
making, locks, cheap clocks, and watches, steel files, cutlery, in. 
tool, steel, chain-making, flexible wire, motor cars, aircraft, scrap ; 
recovery of zinc from galvanised scrap steel and iron, the making 
coal briquettes and agricultural machinery, &c. .atjons 

Among the advantages of the arca are good railway communi a 
and shipping facilities, a good and cheap supply of electricity form k 
purposes. The report is being printed in leaflet form and: citet 
among the members of the Chamber. 
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Electricity Supply. 
Barry CovxciL is considering the question of adopting public electric 
lighting. | 
PAISLEY C'ORPORATION has introduced a 48-hours maximum working 
week for all Corporation employees. 


DUNDEE ELECTRICITY COMMITTEE has approved plans for extensions 
of the Crrolina Port electricity works. i 

Soutu SHIELDS Kitchen Committee proposes to instal electric cocking 
@pperatus at the communal kitchen. 


DUBLIN Corporation have re-elected Dr. Lorcan Sherlock cheirman 
and Ald. Ferrell deputy-cheirman of the Electricity Supply Committee. 

UTTOXETER Councit has appointed a sub-committee, consisting of 
Messrs. C. A. Davies, J. Dainton and W. H. Hearscn, to confer’ with 
Wolverhampton Corporation in regard to a supply of electricity. 


At a recent meeting of GRANTHAM Town Council protests were 
made against the price of ges, and a small committee was appointed to 
consider the question cf establishing municipal electricity and gas 
supplies. 

WALSALL CoUNCIL proposes to promote a bill to extend its arez of 
electricity supply to the surrounding districts, including Cennock, 
Brownhills and Pelsall, and also to provide motor omnibus services to 
various neighbouring towns. 


CHESTERFIELD CORPORATION has agreed to give a supply of electrical 
energy to the works of Messrs. R. Hyde & Sons, Ltd., ironfounders. The 
firm will take for five or seven years 60,000 units per annum at 0-7éd. 
per unit. There is a coal clause in the contract. 

In the House of Commons on Mondey lest, Mr. Bridgemen steted in 
reply to 2 question, that he hoped it would be possible to introduce è 
Bill decling with the REORGANISATION OF ELECTRIC POWER NUPPLY et 
an early date. Full consideration was being given to the question of 
ownership. 


EALING Corporation has decided to apply to the Boerd of Trede, 
under the provisions of the Stetutory Undertekings (Temporary Increase 
of Charges) Act, 1918, for an order enabling the price of electric current 
t.o he increased from 8d. to 10d. per unit, so as to enable the undertaking 
to be carried on without loss. 


At the meeting of BipbErorp URBAN Councis on Fridey Mr. Gozamen 
moved that the question of providing electricity supply in the district 
be considered. He said thet in future manufacturers would be more 
then likely to go to the small than to the big centres, end in that respect 
it would be to the best interests of the town to have e supply of electricity. 
“After discussion, the metter was referred to a committee of the whole 

Council. 


Leers Corporation is recommended tc apply for sanction to a ‘oan 
of £50,000 for extending the electricity meins and £25,000 for the equip- 
ment of sub stations. The Electricity Committee also recommends the 
installation of two 6,000 kw. turbo alternators at a cost cf £41,130, end 
extensions at the Whitehell-roed station at a cost of £135,550. The 
‘Tremwey Committee has decided to instal a new booster at a cost of 
£2.00, and a rotary ccnverter at £3,000. 


The accounts of Liverroot Electric Supply Department for the year 
to Dec. 31 laat show gross capital outlay of £2,254,659 (increase £25,678) 
of which £1,345,547 is outstanding. Income was £504,157 and gross 
profit, after meeting working costs, new meters (£1,526), superannuation 
(£1,608) and other special charges, was £202,679. After paying £73,082 
as interest, and placing £58,077 to sinking fund and £21,518 to renewal 
fund, the net profit, transferred to general rate, was £50,000. 


The accounts of WARRINGTON Electric Supply Department for the 
year ended March 31, 1918, show gross capital expenditure £146,710 
(increase £8,375), of which £105,942 is outstanding. Revenue was 
£50,334 (increase £9,130 over previous year), gress profit was £14,429 
(increase £1,803) and net profit £5,024 (increase £853). Units sold 
(exclusive of tramways) were 6,338,022 (increase 848,273) and mdximum 
load was 3,882 kw. (increase 757 kw.) 

HAMMERSMITH (London) Council’s electric lighting accounts for the 
year to March 31 last show gross capital expenditure £399,470 (increase 
£5,564), of which £176,738 has been repaid. Revenue was £101,232 
(compared with £79,500 in previous year), gross profit was £23,059 
(£24,365) and net profit £1,464 (£2,476). Maximum load was 7,248 k.v.a. 
(7,050 k.v.a.) Units generated were 20,753,920 (17,226,200), purchared 
1,116 (1,555) and sold 18,135,743 (14,806,670). 

East GRINSTRAD URBAN CoUxcIiL has retained Mr. J. B. Morgan as 
consulting engineer in connection with the proposed electric supply 
scheme at a fee of 5 per cent. on all capital expenditure up to £10,000 and 
24 per cent. on all expenditure above that amount. Mr. Morgan has 
been instructed to proceed at once with the preparation of a scheme in 
order to be able to proceed with the work immediately the Board of 
Trade allowed the Council's Provisional Order to come into force. The 
Council has ofiered Mr. Morgan a fee of £200 for his work up to the date 
of the L.G. Board inquiry. . 

At RoCHDALE, on the 12th inst., Thomas E. Clayton, an employce at 
the Corporetion electricity works, wes fined 20s. for interfering with the 
employees at the works on Feb. 3. The evidence showed thet on the date 
in question there was a strike of the esh wheelers, and when defendant 
went on duty he said he was going to stop the show ; he went to the gsh 
trenches and overturned some of the carriages containing ashes. He 
threatened if anyone removed the ashes that he would lay them out. If 
that work had been stopped, the generating plant would have had to 
cease running. 
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Electric Traction. 


SHEFFIELD TRAMWAYS COMMITTEE has been authorised to revise the 
tramway feres end to abolish penny stages. 

The President of the Boerd of Trade has decided to dissolve the 
T RAMWAYS COMMITTEE, and its office will be closed on the 28th inst. 


SUNDERLAND CoUNCIL have agreed to reinstate the Sunday service of 
cers and to extend the weck-day services from 9.30 to 10.30 p.m. 

Doveras (ISLE OF Max) Council has authorised en increase in the 
maximum fares chargeable on the local tramways from 2d. to 3d. 

The City & SovTH Loxpon Rattway Company is promoting a Bill 
for extending the time for the construction of works euthorised by its 
1913 Act for powers to construct new su bways, &e. 

At a special meeting of FLEETWoop URBAN Councm. on the 13th inst.» 
it wes decided to oppose the Bill of the Bleckpool Corporation for the 
acquisition of the undertaking of the Blackpool & Fleetwood Tramroat 


Company, in order to obtain protective clauses. 


Mr. J. Ferguson, of Glesgow, who hes recently inspected the AYR 
TRAMWAY SYSTEM, hes reported thet the condition of the treck, overhead 
work and rolling stock is quite up to the averege of tremwey under- 
takings et present time, end considerably better then same. Mr. Fergu- 
son will present a further report leter. 


On Tuesday the Loxpox County Councin approved the terms of the 
ewerd of the Court. of Arbitretion as to the wages, &c., of the employees 
of the rolling stock and general branches of the tramway depertment, 
and en estimate of £6,750-for the current year under this head was 
pessed. ‘ihe Council also approved an estimate of £700 for an electric 
welding equipment for the tramwey depart ment. 


On Friday Wrst HARTLEPOOL CORPORATION approved the promotion 
of 2 Bill to empower the Corporetion to construct and work tramways 
from the terminus of the present light railway at Seaton Carew to (rreat- 
ham Creek and from the present tramway in Stockton-roed to e. junction, 
with the Serton Carew line; end also to run motor omnibuses in, and 
beyond the borough, &e. 


LEEDS TRAMWAYS COMMITTEE estimete the treffie receipts for the 
current veer et £716,440. and the total revenue et £724,970, an increase of 
£138,339 over the past year. A decrease of 9 per cent. is anticipated in 
the number of passengers, who ere estimated at 113,129,856. The 
increased income is chiefly attributed to the raising of feres. Jn the 
coming year the income is estimated at £802,640, an increese of £77,670, 
based on the belief thet it will be possible to run more tremcers. Ex- 
penses have increased, and the wages bill for the current veer is estimated 
at £258,000, an advance of £60,500. l 


The ABERDEEN City Electrical Engineer (Mr. Alex. Pell) has prepared 
a report on the question as to whether the Council should lay down a 
railway for carrying coals from the Goods Station to the electricity works, 
or whether motor wagons are to be adopted. Mr. Bell estimates that 
the saving by rail over steam wagons would amount to £243. 19s. per 


` annum for 30,000 tons ; £826. 12s. 8d. for 40,000 tons ; and £1,483. 6s. 4d. 


for 50,000 tons; while the saving by rail over electric wagons would he 
£567. 8s. 8d. for 40,000 tons, and £1,114. 6s. 4d. for 50,000 tons. For a 
smaller quantity of 30,000tonsthere would bea saving by electric wagons 
of £35. 9s. for rail. ; 


Miscellaneous. 


The lete Lievrt. W. LLEWELLYN Preece, R.N.V.R.. M.Inst.C.E.. of 
Messrs. Preece, Cardew, Snell & Rider, left estete of the gross value of 
£11,033. 5s. 3d., with net personalty £7,777. 15s. 10d. 


Last week six men were charged with steeling batteries and other 
electrical appliances (velued at over £100) from surrendered U boats in 
Harwich. One men wes fined £5 and the other five £3. 3s. ezch, 


The BRITISH Ixpustriges Fate, 1919, which is egein being held at the 
London Dock, Pennington-street Werehouse, E.1,will be held from Feb. 24 
to March 7. The Feir will be confined to the pottery and glass, paper, 
printing end stationery, fancy goods and toy trades. 


Signor Devito, the Itelien Commissioner for Combustibles, announces 
thet under a project prepared by the Government experts ell LARGE 
ELECTRIC POWER STATIONS IN ITALy will shortly cease burning coal and 
use lignite instead. 


According to e Decree issued by the President of the French Republic 
on Feb. 1, 1919, ell French vessels of over 500 tons gross which have been 
fitted with wircless telegre phy during the course of hostilities must retain 
their apparatus until the end of a period to be fixed by the Minister of 
Marine. 


The EASTERN & ASSOCIATED TELEGRAPH COMPANIES notify that, with 
a view to reducing the large number of words at present transmitted 
over their lines and to speed up the transmission times generelly, it has 
been decided, by errangement with the G.P.O., to accept figures in the 
text of “ deferred °” telegrams as a temporary meesure. Under this 
arrangement figures, when not expressed in words, will be counted and 
charged for at the rate of one word for each group of five charecters. 


According to the ‘‘ Journal of the Swedish Chembher of Commerce for 
the United Kingdom,” the ALLGEMEINE ELRKTRICITATS GESELLSCHAFT, 
of Berlin, is contempleting the erection of factories on 2 lerge site pur- 
chased outside Malmö before the war. Herr Stinnes, the Germen iron 
and coal king, has also bought a site et Näset, in order to establish a 
branch business. The works wil be equipped on the most modern lines, 
and four large hoisting cranes will be erected in the yard, 
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The 16th annual report of (aLLENDER Ss HOSPITAL AND DISTRESS 
Funp (for 1918) states that the receipts were £583, of which the penny 
weekly subscriptions at the Belvedere Works amounted to £315 and at 
tthe Picardy Works (commencing June 1918) to £79, while donations of 
£50 and £5 5s. were received from Callender's Company and ‘Sir Tom. 
Callender, respectively, and nine donations of two guineas each from 
directors end others. Awards to hospitels and other institutions 
amounted to £370 (increese £73), and varied from £105 (to Guy's Hos- 
pital) to £3 3s. Gretuities to members for spectacles, surgical appliances, 
&c., amounted to £86. 


Particulars of the 25 Arr Ratps vrox Lonpow, which took place 
between May 31, 1915, and May 19, 1918, have now been published. in 
a raid on Sept. 8, 1915, some damage was done by a bomb to the front 
_ of W. T. Henley’s Telegraph Works Company's premises at Blomfield 
House, London-wall, and on the same occasion a bomb dropped in 
Shoreditch High-street damaged the G.E.R. Company's electrical dis- 
tributing station. ‘The most serious case of damage to an electrical 
undertaking appears to have been that done to the London Electric 
Supply Corpn.’s station at Stowage Wharf, Deptford, on Aug. 25, 1916, 
when an engine room building was damaged and had about a fourth of its 
contents destroyed, and office and workshop buildings were also dam- 
aged. Another raid with serious results was that of July 7, 1917, the 
first of the daylight raids, in which the Central Telegraph Office, St. 
Martin’s-le-Grand, was struck by two explosive bombs, which did much 
damage, and killed one person and seriously injured two. In a few other 
cases damage was done to premises owned by electrical firms and com- 
panies, including those of the London Electric Supply Corpn. at Adelphi 
Wharf, Lower-roadway, Adelphi, and wreckage of windows at the 
Institution of Electrical Engineers’ building on Sept. 14. 1917. During 
some of the raids distribution boxes, electric light standards, Post Oftice 
junction boxes and electric cables suffered. 


At the luncheon of the Bartr-WaLLans on Monday, Mr. J. B. Brooking, 
‘general maneger of the St. Helen's Cable & Rubber Company, gave 
an address on ‘‘ How to Meet Foreign (and perticulerly German) Com- 
petition.” He said there were three ways of meeting foreign com- 
petition : (1) Sell goods at a lower price than the foreigner by cheaper 
manufacturing ; (2) sell goods at a lower price then the foreigner by 
im posing tariffs or by Government assistance ; (3) in the ebsence of our 
ability to use either of these methods, educate the buyer es to the netionel 
importance of not buying foreign goods. Mr. Brooking explained his 
views as to each of these methods, and said thet in order to insert the 
thin end of the wedge every effort would be made by the wily Hun to 
get a few buyers to accept their goods, probebly under the camouflage 
of Swiss, Dutch or other neutral importing houses, end with renegede 
Britons as salesmen. That was where some society (such as the Batt:- 
Wallahs) should come in, and give itself an honoured neme in British 
‘commercial history, by initieting defensive measures. There were many 
methods of decling with the matter, but one wey edvertisers should deal 
with them wes sometimes to use their edvertisement spaces for the pur- 
poses of education, end to see thet the trede and other papers made a 
speciality of thet education in their literery peges. He gave a useful 
outline of the main lines upon which the educetions] propaganda should 
‘run. 

An interesting discussion followed. 


Appointments Vacant and Filled. 


An engineering master is required in May next for the Wellington 
‘School, Somerset. Applications to the Headmaster. 


i 

A senior lecturer in electrical engineering is required for University 

College, Nottingham. Commencing salary £300 per annum. Particu- 
lars and forms from the Registrar, to whom applications by March 3. 


A lecturer in electrical engineering is required at the East London 
‘College. Initial salary £250 per annum. Particulars from Prof. J. T. 
MacGregor, Mile End-road, London, E. Applications to the Registrar 
‘by Feb. 28. - 


Applications gre invited for the post of principal of the Newport (Mon) 
Technical Institute. Commencing selary, £600 per annum. Applice- 
tions to the Cheirman, Technical Institute, Clarence-place, Newport 
(Mon), by March Ist. | 


An assistent electrical engineer is required for the Gold Coast Govern- 
ment Railway. Sclery £350, rising to £400 per ennum, plus duty 
allowance £80. Applications to the Crown Agents for the Colonies, 
4, Milbank, Westminster, S.W. 1. 


Mr. ©. R. A. Simpkin hes been appointed Public Trustee, in succession 
`- g0 Sir Charles Stewart, resigned. 


Mr. J. J. MacGregor, charge shift engineer at the L.C.. Greenwich 
power station, has been appointed boiler-house superintendent, et a 
salary of £300, rising by annual increments of £20 to £400 per annum. 


Bankruptcies and Liquidations. 


A meeting to receive an account of the winding up of the BRITISH 
‘TELEGRAPH INSTRUMENT COMPANY, Lro., will be held et 179, Claphem. 
road, London, S.W. 9, on Merch 12. 


The discharge in benkruptcy of ARTHUR Hawpox FaRapay, electrical 
engineer. Yetholm, Elmfield-zardens, Gosforth, is suspended for two 
years and six months from Jan. 16, 1919. 
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Tenders Invited. 


Braprorp Corporation require tendera by March 1 for the supply of 
copper rail bonds for the tramways. Forms of tender, &c., from the 
City Engineer and Surveyor. 

Taunton Electricity Committee require tenders for a 500 kw. steam 
turbine, 5 ton travelling crane, cebles end meters. Perticulars from 
the Borough Electrice! Engmeer. 


East HaM Corporation require tenders by noon March 6 for the supply 
of six Double-deck Top-covered Tramcars. Specifications, &c., from 
the Engineer and Manayer, Tramway Offices, Nelson-street, East Ham. 


WORTHING Corporetion require tenders by noon Feb. 24 for supply 
and erection of a Diesel engine coupled direct to c.-c. dynamo and a 
d.-e. balancing transformer. Specifications from Borough Electrical 
Engineer. 

BIRMINGHAM Tramways COMMITTEE invite tenders for the supply of 
additional rolling stock. Forms of tender from the Tramway Offices, 
Council House, Birmingham, and tenders to the Chairman of the Com- 
mittee by March 5. 

MANCHESTER Tramways Committee require tenders by 10 a.m. March 
]l for Permanent Way Special Track Work. Points, Tongues and 
Hardened Steel Centres. Specifications from the General Manager, 55, 
Piccadilly, Mancheste:. 


Tenders cre invited upto March 26, 1919, for the supply and delivery 
to the Postmaster General's Department, STATE OF QUEENSLAND, for 
telegraphs and telephone meterial as per schedules 447,451 and 453. 
Speciticetions, &c., from the Commonwealth Offices, Room 406, Australia 
House, Strend, London, W.C. 2. 


Tenders are also invited up to March 4 for the supply and delivery to 
the POSTMASTER GENERAL'S DEPARTMENT in the various States of 
cables as per schedule 1504. Specitications from the Commonwealth 
Offices, Room 406, Australia House, Strand, London, W.C. 2. 


BeLrastT Corporation invites tenders for the supply and erection of 
one 60-ton overhead travelling electric crane, one 5-ton overhead hand 
crane, two 3-ton electric jib cranes, two 24 in.,one5 in., and one 3in. 
electrically driven centrifugal pumps and five cast iron water storage 
tanks. Specifications, &c., from Messrs. Preece, Cardew, Snell & Rider, 
8, Queen Anne’s-gate, Westminster, S.W. 1, or Mr. T. W. Bloxan, city 
electrical engineer. Tenders to Town Clerk by Feb. 24. 


The GREAT CENTRAL RatLway COMPANY advertise for tenders for 
three or six months’ supply of Stores and Materials. Samples and 
patterns can be seen from Feb. 24 to March 3 in the Public Hall of the 
Conservative Club, Gorton-lane, Gorton, Manchester. Specifications 
and forms of tender from Mr. Walter Williams, Stores Supt., Gorton, and 
tenders to the secretary, Mr. J. A. Campbell, Marylebone Station, 
London, N.W., by March 4. 


Business Items. 


Signor Giaconio Giudici, Via Drovetti 2, Turin, notifies that he is about 
to open in Milan an agency for electrical supplies, and he desires to get 
nto touch with British manufacturers. 


The Chloride Electrical Storege Company is removing its London 
vehicle battery depot from 70, Romney-street, Westminster, to 18, 
Hereford road, Bavswater. London, W.2, st which address all overhauls 
and repairs will in future be carried out. 


Messrs. Ruston & Hornsby, of Lincoln and Grenthem, have made 
etrangements for acquiring at least 76 per cent. of the ordinary shares in 
R-visomes, Simms & Jetiecies, Ltd., Ipswich, in exchange for a like 
number of shares in Ruston & Hornsby. 

M. Meurice Cacsens, Central Electrique, Zele, Belgium, is desirous of 
securing the agency of & good English firm of manufacturers of electrice! 
fittings and epperatus. Prior to the war supplies ceme mainly from 
Germany. 

Messrs. Wm. C. Jeary and Horace F. Marchant, formerly directors 
of Magic Appliances, Ltd., are now carrying on business as the Shore 
Leader Company, merchants and manufacturers, at Waterloo Works, 
Lanfranc-street, Westminster Bridge-road, London, S.E. 1. 

Amongst the many employees of Messrs. C. A. Vandervell & Com- 
pany who have now returned to take up their old jobs is Lieut. Emest 
Leighton of the Royal Air Force, who joined the Army in 1914. Lieut. 
Leighton takes up his old position as manager of the installation depert- 
ment. 

The Enterprise Mfg. Company, Ltd., Gun-street, Electrical Works, 
Bishopsgate, E.l, notify that, having completed their war contracts, 
they are aggin able to undertake all clesses of motor re-winds from 
1/100th to 100 H.P., both d.c. and a.c. The works have recently been 
reorganised. k 

Messrs. (C. A. VANDERVELL & Co., Acton, W.3, have issued a pamphlet 
which gives the opinions of the technical and other journals on the 
electric starter as presented in its latest form by “ C.A.V.” end goes & 
Zlong way to show how the Press in general views the edoption of the 
electric starter for motor cers. 

Mr. E. H. Miller, leste seles menager of the meter department of the 
British Westinghouse Compeny, has opened a works in Southampton 
under the title of the Cromwell Engineering Works (Romsey-rocd, 
Shirley), and proposes to manufacture small detail epparetus mainly of 
en electrical nature. Catalogues, &c. (particularly of raw materials) 
are invited, l , 
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Companies’ Reports: &c. 


The directors of MATHER & PLATT, LTD., recommend for the yeer 1918 
-a dividend on the ordinary shares of 17} per cent. (tex free), less the 
interim dividend of 5 per cent, already paid. 

, On Monday extreordinery meetings of the EDISON SWAN ELECTRIC 
‘COMPANY, LTD., and cless meetings of the A and B shereholders passed 
resolutions agreeing to the alteration of the articles of essociation in 
connection with the forthcoming issue of ordinary capital. 

The gross profits of the SMITHFIELD Markets ELECTRIC SUPPLY COM- 
PANY, LTD., for 1918 amount to £470, compared with £2,267. There is a 

net loss of £1,748, against & profit of £1,101 in 1917. A further £400 has 

been placed to debenture stock redemption fund, and the balance of 

alteration of pressure ` account (£557) written off. After crediting the 
amount brought in (£1,214), the debit belance is £534. 

During the year 1918 the CENTRAL ELECTRIC SUPPLY COMPANY, LTD., 
supplied energy to the Westminster Electric Supply Corporation, the 
St. James’ & Pall Mall Electric Light Company and the Chelsea Elec- 
tricity Supply Company to an amount of 30,163,906 units. With the 
balance brought forward (£15. 16s. 1d.), end‘after making a full allowance 
for sinking fund and depreciation, there is a debit belance for the year 1918 
of £6. 18s. 9d., leaving to be carried forward £8. 17s. 4d. 


The profit of the Fire Tramway, Licut & Power Company for the 
past year, after paying loan and debenture interest and providing instal- 
ment for debenture stock redemption, emounts to £38,635. 15s. 8d. Out 
of this the dividend on the preference shares for the yeer 1918 et 6 per 
cent. per annum was peid, leaving £30,077. The directors propose to 


pay a dividend on the ordinary shares et the rate of 7 per cent. per annum ' 
(less tax) for the year, a sum of £15,000 has been transferred to reserve, 


feaving to be carried forward £5,094. 19s. 3d. 


in the annuel report of the directors of the St. James’ & Patt MALL 
ELECTRIC Lieut Company, LTD., for the year 1918, it is steted that the 
connections which et the end of 1917 were 17,253 kw. heve been increased 
-during the year to 18,114 kw., and 10,593,556 units were supplied to 
consumers. The net profits for the year applicable to dividends on 
shares amount to £26,289. 18s. 3d., and with balance from 1917 the total 
is £31,576. 4s. 4d. Deducting the interim dividend (paid in August last) 
for half-year ended June 30 et the rete of 7 per cent. on preference and 
ordinary shares, £21,076 4s. 4d. remains to be dealt with. The directors 
propose to pay a dividend et rate of 7 per cent. on the preference shares 
for the second helf-year (£3,500), and a dividend on the ordinary shares 
A pe pS arid of a 6d. per shere, making with the interim 
- dividend a total distribution of 10 per cent. for the year : } 
to be carried forward £4,576. 4s. 4d. aac aa 

The ENGLISH Enectric Company, LTD., has gone to allotment. It 

will be remembered that this company, having arrenged to acquire the 
whole holding of preference end ordinary shares in the Coventry Ordnance 
Works, Ltd., and the Phenix Dynamo Mfg. Company, Ltd., made: an 
offer to the shareholders of Dick, Kerr & Company, Ltd., to exchange 
shares on certain terms. About 90 per cent. of the Dick-Kerr share- 
holders have accepted the otier. The English Electric Company, Ltd., 
will thus control directly, or through Dick, Kerr & Company, Ltd., the 
following powerful group of menufacturing interests—viz., the Coventry 
Ordnance Works, Ltd., Dick, Kerr & Compeny, Ltd., Phoenix Dynamo 
Mfg. Company, Ltd., the United Electric Car Company, Ltd., and Willans 
& Robinson, Ltd. The company was registered with a capital of 
£5,000,000 in 1,500,000 £1 preference and 3,500,000 £) ordinary shares, 
and the issued capital on allotment is just under £2,000,000. 

At Dec. 31 last the total power of the lamps, motors and apparatus 
connected to the mains of the WESTMINSTER ELECTRIC SUPPLY COR- 
PORATION was the equivalent of about 50,166 kw., compared with 
48,084 kw. in 1917. An interim dividend at rate of 7 per cent. per annum 
on the ordinary shares end the dividend on the 4} per cent. preference 
shares for the half-year ended June 30, 1918, have been distributed. 
Aiter allowing for depreciation, sinking fund and other charges, the 
balance is £42,817. 12s. 10d., from which must be deducted the second 

alf-vear’s dividend on the preference shares, which absorbed £12,375, 
leaving £30,442. 123. 10d. Out of this the board 1e:ommend payment 
of a dividend at the rate of 9 per cent. per annum (less tax) for the 
Posy half-year, making 8 per cent. for the year, carrying forward £5,692. 
12s. 10d. Lieut.-Col. Sir: James Remnent, Bert., M.P., having resigned 
his seat on the board, the directors have elected Lord Downham of Fulham 
to fill the vacancy. 


At the ennuel meeting of the DUBLIN UNITED TRAMWAYS COMPANY, 
Lro., on the 11th inst., the chairman (Mr. W. M. Murphy, J.P.) said 
further capital expenditure would be necessery in the neer future to 

improve the distributing system end to meet the problem which had 
arisen owing to the increesing demend for electricity which the mein 
cables would be called upon to convey. The sub-station at Trinity 
College would cost more than £10,000, but the seving effected would 
More than pay the interest on the outlay. The increese in ennual 
receipts was over £90,000 and the increase in expenditure just under 
£70,000. -The cost of track renewels and cer replacements must be met 
out of revenue. Owing to increased wages the company had been com- 

Pelled to reise the fares. Lest year they carried over 7) million pas- 
. sengers, an increase of 4,384,329 over 1917. After paying the preference, 

cend for the second half-yeer they proposed e finel dividend on the 

Ordinary stock of 6 per cent., making 5 per cent. for the year. 

woe Charles Carpenter, who presided over the half-yearly meeting of 
© South METROPOLITAN Gas Company last week, referred to the 
vernment proposals regarding electricity supply, and said the gas 
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Industry was deeply interested in it. If the Government seriously con- 
sidered devoting public money to the improvement of the supply of 
electric energy it was not less necessary that it should equally foster and 
encourage the menufacture and distribution of gas, which utilised the 
coal resources of the country to better advantage then could be even 
promised by the advocates of: the electric super-station. Parliament 
must prescribe & new basis of gas aharge—namely, of heat instead of 
Volume. The consumer would then know exactly what energy he was 
paying for. A Government which carried out a programme of that 
cheracter would deserve not less gratitude from the nation than it could 
ever hope to get for electric super-stations, and gas undertakings would 
obtain en incentive to improve results by the applicetion of science to 
their industry. f 

The gross receipts of the LonpoN ELECTRIC RAILWAY Company for 
1918 were £1,325,628, and the expenditure was £769,677. Adding 
miscellaneous receipts (£94,653) and from last year’s balance (£30,656), 
and deducting interest, rentals end other fixed charges (£299,150), 
appropriation for reserve (£35,000) and the dividend on the preference 
stock (£126,947), the balance available is £220,163. "T'he mterim dividend 
for the June half-year on the ordinary shares was } per cent. and absorbed 
£69,960, leaving £150,203, which admits of the payment of a dividend 
for the half-year ended Dec. 31, 1918, on the ordinary shares of 1} per 
cent., making, with the interim dividend, 2 per cent. for the year. It is 
proposed to appropriate a further £10,000 to reserve, and to carry for- 
ward £23,604. Arrengements have been made to obtain the delivery at 
the earliest possible moment of rolling stock, some of which was ordered 
in 1914, and it is also proposed to proceed et an early date with improve, 
ments which were post poned on the outbreak of hostilities. . 


The gross receipts of the C’ry & Sourn LonDoN RAILWAY COMPANY 
for 1918 were £309,315, and the expenditure was £180,812. Addin 
miscellaneous receipts (£23,901) and balance from 1918 (£21,266) an 
deducting interest, rentels and other fixed cherges (£47,003), appro- 
priation to reserve (£25,000) and dividends on preference stocks (£42,500), 
the available belance is £59,167. The interim dividend peid for the 
half-year ended June 30 on the consolidated ordinary stock was } per 
cent., and absorbed £11,100. The balance (£48,067) admits of the pay- 
ment of dividend for the helf-year ended Dec. 3], 1918, on the con- . 
solidated ordinary stock of 1} per cent., making 2 per cent. for the year. 
It is proposed to appropriate a further £5,000 to reserve and to carry 
forward £24,567. Arrangements are in hand for the purchase of new 
and larger cars, and the work of enlarging the tunnels, which was sus- 
pended on the out break of hostilities, will shortly be recommenced. 

The revenue account of the SOUTA METROPOLITAN ELECTRIC LIGHT 
& PoweER Company, Lro., for the year ended Dec. 31, 1918, shows a credit 
balance of £63,387., which, with £7,626 brought forward, makes a total 
of £71,013. After deducting £14,986 for interest on debenture stock and 
for other interest, and £7,895 for interim dividends on the preference 
shares, there remains £48,132. The directors recommend payment of 
final dividends upon the 7 per cent. and the 6 per cent. cumulative 
second preference shares, plecing £20,000 to credit of deprecietion fund, 
end payment of a dividend of 6 per cent. per annum (less tax) on the 
ordinary shares for the year 1918, the belance of £12,857 being carried 
forwerd. The revenue account shows a satisfactory improvement and 
the return from sales of current has increased ; notwithstending a sub- 
stantial rise in the cost of cogl, wages, &c., the business has been well 
maintained. The installation of a third 5,000 kw. turbo-alternator and 
auxiliary plant is proceeding. The undertaking of the West Kent 
Electric Compeny hes made further progress, and a dividend of 10 per 
cent. has gain been recommended. Sir Ernest V. Hiley, K.B.E., has 
been elected a director of the company. ' 


The net profit of the ELECTRICAL DISTRIBUTION OF YORKSHIRE, LTD., 
for the year ended Dec. 31, 1918, was £3,168, against £3,693 in 1917. 
After payment of directors’ remuneration, the balance from 1917 was 
£583, and the disposable belence is £3,751. The directors recommend 
peyment of a dividend (tax free) at rete of 6 per cent. per annum on the 
ordinary shares, leaving to be carried forward £1,012. The restrictions 
and difficulties of the past year have prevented that steady expansion 
which has been æ feature of the company's trading, and the heavy 
increases in costs and the difficulties caused by the wer have reduced 
the profit. Meny demands for supply ere now being made upon the 
compeny. The end of hostilities is permitting the gradual release of / 
labour and material, and considerable extensions of the company's mains 
must be made. For this purpose further capital will be issued. The 
company are now the undertakers of electric lighting orders for 24 urban 
end rural districts in Yorkshire. The agreement with the Yorkshire 
Electric Power Company to supply energy in bulk for distribution in 
these districts has made it unnecessary to construct a large number of 
small generating stations which would otherwise have been required, and 
hes resulted in an economical use of coal and g reduction of capital expen- 
diture end running expenses. Mr. Thomas Burnley, who has been a 
director of the company from its inception, has retired from the board. 

In the report of the METROPOLITAN District RarLway Company if 
is stated thet the eggregate gross receipts of the City & South London 
Railwey, the Central London Reilwayv, the London Electric Railway, the 
Metropolitan District Railway and the London General Omnibus Com- 
panies were £7,743,451. The aggregate amount retained by the five 
companies for ‘' revenue lie.bilities,” including working expenses, prior 
charges, reserves and other items of a similar nature was £7,111,761. 
The balance of £631,691 was credited to the common fund, and the 
Metropolitan District (company is entitled to 12 per cent. of this. The 
total number of passengers carried by the five companies is estimated to 
have been 901,000,000, exclusive of through inwards pessengers to the 
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District Railway from other controlled railways. After providing fcr 
interest, fixed charges and reserve, and paying dividends on the guaran- 
teed and first preference stocks, the balance available for dividend on the 
second preference stock and further reserve is £104.831. The interim 
dividend of 14 per cent. on the second preference stock for the half-vear 
ended June 30, 1918, absorbed £22,050, leaving £82,781, which will admit 
of the payment of a dividend of 3) per cent. for the half-year ended 
Dec. 31,1918, making 5 per cent. for the year. It is proposed to appro- 
priate a further £10,000 to reserye (making £45,000 for the veer) and to 
carry forward £21,331. The overcrowding of the trains and stations is 
mainly due to shortege of rolling stock and insufticient stafi. It is hoped 
that all train and lighting restrictions will shortly be removed. 


The gross receipts of the CENTRAL Lonpon Ramway Company during 
1918 were £422,183 and the expenditure £238,826. Adding miscellaneous 
receipts (£44,214) and balance from last year (£11,147) and deducting 
interest, rentals and other fixed charges (£59,633). appropriation to 
reserve (£20,000) and dividend on preference stock (£21,600), the balance 
available is £137,485. The interim dividend of 1} per cent. on the 
ordinary stock and of 2 per cent. on the preferred ordinery stock for the 
half-year ended June 30, 1918, absorbed £42,702, leaving £94,753, which 
will admit of the payment of a dividend of 2! per cent. on the ordinary 
stock, of 2 per cent. on the preferred ordinary stock for the half-year 
ended Dee. 31, 1918, and of 4 per cent. on the deferred ordinary stock 
for the whole vear, making 4 per cent. on the ordinary stock end 4 per 
cent. on the preferred ordinary stock for the year, leaving to be carried 
forward £17,485. Owing to the continued shorteve of strit and the 
dificulty of oFtaining materials the operation of the railway is being 
carried out under the greatest difficulty. In consequence of the con- 


tinued high prices of ell materials and of additional bonuses which were ` 


granted to the steti, it became necessary during the year to introduce a 
revised scale of feres. An arrangement hes been made between this 
Company, the London Electric and the City & South London Reilway 
Companies, whereby the London Electric Company bears all the ex pense 
of maintaining and operating the three railways, receiving advances af 
monies from time to time as necessary. 

Mr. A. A. Camphbell-Swinton, F.R.S., who presided over the adjourned 
annual meeting of CROMPTON & Company, LTD., said that the last time 
the directors presented accounts was in July, 1916. Meetings were held 
in July, 1917 and 1918, and dividends paid in respect of those years, hut 
no accounts were presented. Although the companys liebility for 
excess profits duty had not yet been detinitely ascertained for the years 
ended March, 1916, 1917 end 1918, certain progress had been made and 
other questions settled, and the directors were now eble to present 
accounts to March 31 last. For the three years to that date the net 
profit was £114.268, or an average of £38,089, and showed a steady in- 
crease. Their stock-in-trade had risen from £80,000 to £155,000, which, 
after allowing for increased costs, gave some indication of the growth 
of their business. After deducting dividends for the year ended March 
last they had £76,549 in hand. They proposed to place £15,000 to 
general reserve fund, bringing it up to £30,500, and to cerry forward 
£61,549, stibject to excess profits duty end munitions levy for the three 
years ended March last. In a company such es theirs, whose pre-war 
profits were not large, the special war taxetion was a heavy drain on their 
resources, and monevs that would otherwise have been used to improve 
their works and to increase their cash resources had been taken by the 
Government. Jt was sincerely to be hoped in the interest of industry 
that the excess profits duty would soon be abolished, or at all events 
greatly reduced. ‘I'he company’s financial year ended in March, and the 
profits so far as ascertained were good, and the board looked forward to 
being able to submit satisfactory figures at the meeting in July. The 
board felt it essential to increase the company's capital so as to enable 
them to cope with the business now oficring, which was very large. Their 
proposal involved the crection of £24,000 additional preference shares 
and 254,993 ordinary shares. The preference shares would be reserved 
for issue to the company’s employees, and it was proposed to issue them 
on the terms that no emplovee was to hold more than 100 of such shares, 
and hat the holder of such shares while in the company’s employment 
should be entitled, in addition to such dividend as might be declared on 
the preference shares from time to time. to a bonus to be paid out of the 
profits of the compeny equi valent to 3 per cent. per annum on the amount 
paid up on such shares. He pointed out that the amount a company 
such as theirs distributed in the way of dividends to its shareholders was 
only a very small percentage on what it paid to its workmen as wages. 
Workmen appeared to think that if only dividends were reduced their 
pay would be enormously increased, but that was an idea quite devoid cf 
fact. Further, unless reasonably good dividends were paid, it was im- 
possible to raise capital for extension, a matter of great importance just 
now, when it was being found necessery to attract additional capital in 
order to enable them to maintain the mount of employment thet the 
capital already afforded and to increase such employment by an exten- 
sion of their business. In regerd to the issue of ordinary shares, he said 
the board hoped shortly to make an announcement. to the shareholders, 
who would, of course, be given an opportunity of subscribing. 

The report and accounts were adopted, and the resolution to increase 
the capital was also passed. 


At the annual meeting of the YORKSHIRE ELECTRIC POWER COMPANY 
on Tuesday, the chairman (Mr. A. G. Lupton) seid that the company’s 
progress had been satisfactory and the directors have pleasure in advising 
a dividend at the rate of 7 per cent. on the ordinary sheres (compared 
with the 5 per cent. for 1917), to add £15,000 to reserve, and to carry 
forward £10,394. The increase of revenue was satisfactory. The com- 
pany was achieving success after a tedious period of protation ; . the 
original shareholders had had long to wait for a reasonable return on 
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their capital, and if the company was allowed to continue the work with 
which it wes originally entrusted without further legislative interference, 
it would continue to grow and to render steadily increasing services to the 
West Riding which it was constituted to serve. Fresh legislation was 
threatened, involving the whole future of electrical supply throughout 
the country, and the directors felt that until that was defined new 
departures on a large scale must he deferred unless the Government 
would give such assurances as would enable the company to go forward, 
The responsibility fer delay and inconvenience caused to the distri 
must lie upon the shoulders of the Government, which had caused the 
block, and not on the company, which would, under normal condition, 
have been quite prepared to fulfil its obligations, and the direct ore wera 
taking every means jn their power to impress upon the Government the 
urgent need for speedy decision as to the future of the industry, so far as 
veneration was concerned, and negotiations had been entered into which 
they hoped might lead to a satisfactory solution of the difficulty, anu 
prevent the deadlock which must otherwise result. To construct y 
station such as thev contemplated et Ferry bridge was a matter ef vear, 
and the demands for power were so immediately urgent that delay in 
putting the buildings in hand and placing orders for plant were mer 
grievpus than could be easily realised, and the etiect of the delay wowi, 
in any cease, be felt for several years to come, whilst if the orzenisate: 
suggested in the Board of Trade report has to be created and waited fe, 
the matter would be still more serious, fn the meantime they haii» 
carry on; there were meins to be laid fer new customers whe wer 
waiting for current, end there were lyons to be repaid which had engh 
them to supply customers new counected, and upon which they ws 
already earning a good revenue: to meet those payments they she: 
require this vear at least £100,000 of fresh capital, which must be p- 
vided by the further issue of ordinary shares. In the past we have he! 
to make extensions in order to tap new end undeveloped portions © 
their area, and so to create a demand for current. but the capital i 
which they now asked was on a ditferent footing, as those mains were t! 
the supply to customers alrecdy connected or who were awaiting suppl. 
and the cepitel would therefore be immediately remunerative. Dunn: 
the vear the balance of £26,475 preference shares in eddition to £272 
of ordinary shares had been taken up. and over £60,000 of ordinary 
share capitel had now been teken up by consumers in order to help the 
company to bring its meins into their works. Among the difheulties 
of the yer were the high prices end short supply of coel, though. asa 
compensation for that, power users were more and more realising the 
relief they found in leaving those troubles to the company, and taking 
just what power they required from the meins. The mutual supr: 
prrengements with Bradford, Mexborough, Rotherham and Shete 
were of importance. ‘The large additions to their stations at Thomlid 
and Berugh were almost completed, and the lerge sized units of plant 
are giving great advantege in economy end efficiency. That w% 
assisted by improved errangments for cogl handling, and if they we? 
allowed to develop on normal lines there was every reason to antape 
a satisfactory, profitable and useful future for the company. o 
As to the legisletion which had been foreshadowed for nationalism: 
the supply of electricity and the efect which that would have upon th: 
company, he said it wax not eesy to form an opinion until they knew what 
the proposals actually were. Taken as a whole, the Board of Trat 
report was » thorough going confirmation of the principles on which thet 
company was established—that generation in small separate stetion: up 
and down the country was thoroughly wrong and uneconomical, and ths! 
so long as electrie supply was dependent on such sttaions it was imp” 
sible for it to take its place right in our daily life and industries, and that 
the use of electricity weuld be increased almost beyond the conceptio? 
of any of us if the piecemeal and pettifegging restrictions that now p% 
vailed could be swept aside. Whether thet advance could he he~ 
attained by the entire separetion of generetion from distribution. # 
suggested in the Board of Trade report, and whether it would be wis to 
put under State management an industry of so complex e nature r 
which was so rapidly changing and developing was a matter 10 whi 
there was room for grave doubts. The demand for the formation by th 
Government of a Board of Electricity Commissioners, who should bs 
tribunal of skilled men (tive in number), free from political influen. 
whose function should be exclusively judicigl end advisory. and withe 
administrative powers, seemed a practical suggestion, which, if adopte 
would free the industry from the leading strings in which it had so wo 
been strangled, and would be a fer wiser solution tkan to hand over ae 
industry to a State department. After paying a tribute to the Dak 
work and loyal services of the stati, the report and accounts were adopte" 
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ThirtySeven Years Ago. 
[From THE ELECTRICIAN, February 18, 1882.] 


A CoxuNpaya.—Why is the letter B a remarkable iluminetor a 
Because it transforms arush-light into a Brush-light.—Provinesal a 
Horse or ComMoNs.—On Monday next Sir J. Hog will ask t 

President of the Board of Trade what course the Government inten 
pursue with reference to the various Bills relating to electric lighting. ‘ 
S.S. “ Morsa. ` —This cable-repairing vessel arrived at Stromnes®: ‘ 
the Orkney Islands, on Friday of last week. It is reported that ne 
to lay a cable of a heavy type in the Pentland Firth, which shall " 
capable of withstanding the violent seas of that locality. “fights 
ELECTRIC LIGHTING FOR THE (‘HANNEL TUNNEL.—SIX electric ee 
are now used to light up the 4 mile of tunnel already bored at Shakes 
Clifi, Dover. The new light is so superior to the ordinary candles © 
lamps that a great increase in the progress of the wotk has been ma"™ 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1861. 


No. 2,128. 


lvo txgkn.) 


FRIDAY, FEBRUARY 28, 1919. 


PRICE SIXPENCE, 
By post, 7d. Abroad, 9a. 


CONTENTS. 


IN OPES. peenaa a a ATE EEA 241 
Arrangements for the Week 
The Determination of the Efficiency of the Turbo-Alternator. By 

S. F. Barclay, Ph. D., and S. P. Smith, D.Sc. Illustrated ...... 
The Infuence of the Distribution of Losses on the Efficiency 
Curves of a Continuous Current Motor. By Thomas Carter. 
Illustrated. — Continued .....ccccceccecveeseeensentesereeteren eee erensese 
Edinburgh Tramways ............csccsccscseees sereetrereorsrereeeeee TENT 
High Power Electric Locomotives for N arrow Gauge Goods Trains. 


Ilustrated.—Conclwuded ais sousssesssseserederenrenee serrererneteseren: 250 
The Use of Electricity in Agriculture in Germany ...seesesseseeresseee 252 
The Davis ‘* Revergen ” Furnace ......ess...seossetrese sesepeecrenese seeere 253 
LABOUR SAVING sreeriosiri p ior eare ia ENEN a aE AR Ob En a 254 
RMVIBW EEEE E E E E A Genres 254 
Apparatus for the Determination of the Spherical Candle-Power 

of a Source of Light. By Dr. J. Sahulka. Ilustrated ......... 255 
Flectric Welding .......es ss ssoreessseseseseressenersesesennsereseseeseresenesees 256 
CORRESPONDENCE ...... soeeseesesseresssesasossossee.ssore e epose saeeeeees ences 257 
Peace Aims of the F.B.I. .........see sessessssresseorressoseerssreesereeeeseseeee 257 
Industrial Disputes .........ers  sosssessessessersertesseversoreererereseoeeeeses 257 
Patent Record ......ses.sesseossossesessessnesese ser neeee ososvasaseoeeesse eseree 258 
Commercial Topics ............0. oeserssesoseosetetoseesseeseossereeeeerosesesses 258 
Eleetricity Sapply.......ee..sesessossseesrsesrsossessopesos.seroeescesesesesereeee 259 
Tenders Invited................. soeone. evossessosrsessnsrosooreesssesesseosoossesese 261° 
Companies’ Reporte, &c. se..ssssessssesssreeseresereserertneeesrrarrerere serere 262 


The Threatened Coal Strike. 


IT may, perhaps, be said that the position of affairs, as far 
as the threatened coal strike is concerned, is a little easier than 
it was a week ago. There is, possibly, a greater tendency for 
the miners themselves to realise that public opinion will be 
against them if they take precipitate action. Nevertheless, 
the: fact remains that, with scarcely an exception, large 
majorities have voted in favour of a strike. There are two 
main sides to the question. The first is the justice of the 
demands. Everyone will admit that the miner’s life is one 
of risk, and that his occupation is carried out under conditions 
which deserve a better wage than most other callings. If 
this be admitted, it is then a question of the extent to which 
these demands are justified rather than the character of the 
_ demands. It is obvious that it is impossible to go beyond a 

certain limit. It would be impossible, for instance, to pay 

every miner £5 a day; equally we think it will be conceded 
that it would be unjust to pay him only 5s. a day; but be- 
. tween these two extremes there must be some figure which 
is both just and harmless. The other side of the question ‘is 
that of urgency, and here it is that the miners may very well 
put themselves in the wrong. There is no such urgency that 
it is impracticable for the miners to wait a fortnight, or even 
a month, for the proper consideration of their claims, more 
particularly having regard to the extent to which the Govern- 
Ment must be occupied at the present time in the extremely 
important negotiations for a world peace. Probably one of 
the most potent factors in arousing a feeling of dissatisfaction 
is the housing accommodation that is to be found in certain 
Mining villages. Unfortunately, here we have a case of 
increased costs, largely due to limitation of output, which has 
rendered private enterprise unprofitable in the building of 


the smaller class of house. It therefore becomes necessary 
for the State to step in, but there is always the danger that 
State interference may lead to a condition of affairs which is 
economically unsound. Be this as it may, there can be little ' 
question that the housing problem in certain parts of the 
country must be solved, and solved speedily, if unrest is to be 


‘avoided, It appears to us that the harmful policy for the 


miners to pursue is that of undue haste, following the policy 
of strike first and negotiation after. Other industries must 
inevitably be considered, otherwise the aims which the miners 
have in view will certainly be defeated. If the price of coal 
is raised to such a figure that other industries become handi- 
capped, we shall inevitably lose trade, resulting in unemploy- 
ment; and it must also be remembered that if the full de- 
mands of the miners are conceded, similar demands will be 
made by every other industry. It is already announced that 
coal is available for Italy from the United States at prices 
lower than those that can be quoted over here, notwithstanding 
the difference in freight. There are so many points to be 
considered, so many conflicting statements, that the Govern- 
ment proposal to appoint a commission to look into the whole 
question is one that must commend itself to every fair-minded 
man, and we therefore trust that the miners will take no action 
which will destroy the good effects that might arise from such 
an inquiry. 
——— 


The Years Work on the Railways. 


JUDGING by the results given at the annual meetings of 
railway companies, particularly those concerned with electric — 
traction, it may be gathered that the results of the past year’s 
working have been satisfactory from the point of view of 
finance. The expenses have been largely increased, but the 
public has had to pay, and the additional payment has been 
sufficient to give prosperity. Attention is now being given 
to post-war policy to render services more efficient. Thus 
the Metropolitan Company will put on a new type of rolling 
stock giving easier ingress and exit, and the South London 
Tube Railway will proceed with the enlargement of their 
tunnels so as to permit the use of, larger rolling stock and 
through-running with other tubes. On all hands reference 
is made to the eight-hour day and what this will entail in . 
regard to cost. It is not often stated to what extent the costs 
of railway working depend upon labour. Attention may, 
therefore, be drawn to the remarks by the Chairman of the 
London, Brighton & South Coast Railway Company, in which 
the position was put very simply. During the past year the 
wages bill accounted for over 50 per cent. of the expenditure. 
Out of every pound of gross earnings in 1913, 6s. 9d. was paid 
in wages, 4s. 5d. in the purchase of stores and material, Is. 4d. 
in miscellaneous expenditure, including rates and taxes, 
leaving a balance of 114d. per pound of capital for the stock- 
holders, or a net yield of 10d. in the pound after deduction 
of income tax. In 1918, 9s. 7d. went in wages, 3s. lld. in 
stores and material, 1s. 3d. in miscellaneous expenditure, and 
the balance for the stockholder was again 114d. per pound, 
but with income tax at 6s. in the pound the net yield was 
only &d. 
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Information by Luminous Signs. 

Waira the slackening of the street lighting restrictions pre- 
vailing during the war, and the prospect of their complete 
removal, attention might well be devoted to the wider use of 
siutable electric signs as a means of conveying information 
Experience on the Underground Railways has shown how useful 
such signs can be in giving directions simultaneously to a 
number of people, and avoiding much unnecessary questioning 
of harassed employees. IHuminated train-indicators, showing 
the departure platforms and times of trains, are now general 
on all the main railway stations in London. The only singular 
thing is that such signs were not utilised long ago. A corre- 
spondent of “ The Illuminating Engineer,” in commenting 
on this fact, suggests that illuminated signs might well be much 
more widely employed to indicate the nature of offices,public 
buildings, &c. To those who are in doubt on this point he 
recommends a walk down Bouverie-street on a dark night. 
Certainly during the war it has not been a brilliantly-lit 
thoroughfare, and strangers might be excused for finding 
difficulty in locating the various offices. We agree that, with 
greater freedom from lighting restrictions, the use of an 


illuminated name-plate might be made much more general.’ 


Londoners are curiously apt to ignore the fact that their city 
is not familiar to strangers, and that even important buildings 
are not recognised by them at night. In the suburbs the 
difficulty is intensified, especially in those streets where the 
houses are perversely described by fancy names but have no 
numbers. In normal times the easiest plan would be to have 
the name or number clearly indicated on a glass panel (pre- 
ferably of diffusing glass) above the hall door, so that it is 
illuminated by the light which most housekeepers keep burning 
continuously in normal times. 
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Royal Society. At the meeting held yesterday, Papers 
were read by the hon. R. J. Strutt, F.R.S., on the “ Scattering 
of Light by Solid Substances,” and by Messrs. W. G. Dufheld, 
D.Sc., T. H. Burnham and A. H. Davis, on “ The Pressure upon 
the Poles of the Electric Arc.” 


Industrial Reconstruction Council.—The fifth lecture of 
the series arranged by the Industrial Reconstruction Council 
will be held in the Saddler’s Hall, Cheapside, E.C.2, on Wednes- 
day, March 5th. The chair will be taken at 4.30 by Sir George 
Riddell, Bart., and a lecture, entitled ‘‘ Industrial Changes 
Caused by the War ” will be delivered by Prof. A. W. Kirkaldy, 
M.Com., University of Birmingham. Applications for tickets 
should be made to the Secretary, I.R.C., 2 & 4, Tudor-street, 
E.C.4. | 

Royal Institution—The Friday evening discourse on 
March 7th, at 5.30 p.m., will be delivered by Prof. H. C. H. 
` Carpenter, on “ The Hardening of Steel,” ; that on March 14th 
by Prof. A. Keith, on “ The Organ of Hearing from a New 
Point of View.” On Saturday, March 8th, at 3 o’clock, Prof. 
Sir J. J. Thomson will give the first of a course of six Lectures 
on ‘ Spectrum Analysis and its Application to Atomic Struc- 
ture,” Prof. Hele-Shaw’s lectures on “ Clutches,” announced 
for March 4th and 11th, are unavoidably postponed until after 
Easter. E 

“ British Industries Review.’’™—We have received a copy 
of the first issue of the “ British Industries Review,” a new 
monthly journal which aims at making a special study of 
industrial problems and post-bellum developments. The 
number before us deals largely with overseas trade, and we 
are glad to see that a special article is devoted to “ Science in 
Industry,” wherein developments during the last few years 
are summarised. Other interesting questions discussed are 
“ Manufacturers and Inland Transport,” “ The Wagon of the 
Air” (Aerial Transport) and “ Finance, Banking, Shipping 
and Insurance.” 
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Ministry of Ways and Communications.—A Bill to es- 
tablish a Ministry of Ways and Communications was intro- 
duced mto the House of Commons on Wednesday and read a 
first time. Mr. KE. Shortt explained that the Ministry would 
have charge of the railways, light railways, tramwavs, canals. 
waterwavs and inland navigation. It would also take control 
of roads and bridges and the supply of electricity. 

Physical Society.—It is proposed to hold a discussion on 
* Metrology in the Industries ` at the meeting of the Society. 
at 5 p.m., on Friday, March 28, 1919, at the Imperial College 
of Science,, South Kensington.. Sir R. T. Glazebrook, C.B.. 
F.R.S., Director of the National Physical Laboratory, has 
promised to introduce the discussion, and it is expected that 
several of the leading authorities on fine measurements will 
take part. 


The Extension of Shanghai Harbour.—It is expected that 
the opening of the Panama Canal will greatly stimulate trade 
in the Indian Ocean and the Pacific, and that many eastern 
harbours will assume greater importance than at present. 
In China the extension of Shanghai harbour is being seriously 
considered. This harbour, situated on the Yangtse Kuang. 
the largest river in China, gives access to a population of 
180,000,000 inhabitants. more than one tenth of the world a 
population. 


Wireless Communication with Moving Trains.—On the 
Union Pacific Railway a considerable amount of work on 
wire radio-communication with trains has been done recently, 
both inter-car and telephone communication and train-to- 
station radiophone communication being studied, while a 
regular radio danger-signalling system has also been the 
subject of experiment. An account of this work was given 
some months ago in the ` Proceedings ” of the Institution of 
Radio-Engineers. 


A Novel Method of Cleaning Condenser Tubes.—In the 
‘* Proceedings ” of the South African Institution of Electrical 
Kingineers a novel method of cleaning condenser tubes, by 
blowing through them water with sand in suspension, was 
recently described. Originally an air-pistol was used to pro- 
ject the water. Subsequently the method was varied by 
introducing sand by means of the circulating water, about 
14 cubic yards of sand being added to the water daily. After 
three weeks of this treatment, it is stated, the conditiqn of 
the condenser was much improved. 


An Indian Institution of Engineers.—Meetings were 
recently held in Calcutta for the purpose of organising an 
Indian Institution of Engineers. At the first meeting, which 
was presided over by Sir Thomas Holland, about 200 of the 
leading engineers from all parts of India attended. A resolu- 
tion in favour of the proposal was carried, and committees were 
appointed to deal with preliminary matters. At a subsequent 
meeting it was announced that a sum sufficient to cover the 
initial expenses had been subscribed, and that applications for 
membership would be invited. The inaugural meeting of the 
Institution will probably be held in October next. The 
temporary offices are at 5, Council House-street, Calcutta. 


Institution of Electrical Engineers’ Electrical Appoint- 
ments Board.—We are asked to remind our readers that the 
Electrical Appointments Board have on their register applica- 
tions for employment from a considerable number of members 
of the Institution at present serving in H.M. Forces and expect- 
ing early demobilisation, or recently demobilised. The Board 
desire to impress upon all employers the strong claims of these 
members in regard to priority of employment, and they will 
be glad to receive particulars of vacancies in the electrical 
industry. On receipt of particulars the Board will submit to 
the employer the names of applicants possessing qualifications 
similar to those desired. No fees are charged. Communica- 
tions should be addressed to the Secretary, the Electrical 
Appointments Board, 1, Albemarle-street, W.1. The first 
members of the Board are : Mr. L. B. Atkinson, Mt. F. Crawter, 
Mr. F. Gill, Mr. J. S. Highfield, Mr. H. C. Levis, Mr. W. R. 
Rawlings, Mr. R. T. Smith, Mr. C. P. Sparks, Mr. J. Swinburne. 
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Asbestos Deposits in Serbia.—Apart from the copper 
mines of Serbia which, it is well known, have been worked 
by Germany during the war, deposits of asbestos and mag- 
nesite have also been the subject of examination. The 
serpentine asbestos does not appear to have been very profit- 
able, owing to the smallness of the deposits, though they 
were worked for some time. Other minerals which have 
been exploited jointly by Bulgaria and Germany include the 
ehrome-iron mines at Uskub, the bismuth deposit at Gradiste 
and the manganese mines at Probeda. ` 


Device for Transmitting Submarine Signals.—During the 
war, as ‘is well known, submarine sound-signalling has 
made great strides. In “ Schiffbau ” an account is given of a 
device employed in Germany. In this the receiver is secured 
to the outer layer of the shtp’s hull from inside and is filled 
with water, the liquid being in contact with the outer plating 
of the vessel. The essential point in this device appears to 
be that the means for producing the sound are placed externally 
on the wall of the liquid tank, whereas in most cases the 
sounding device has hitherto been arranged inside the tank 
orreceiver. Another special feature is an automatic arrange- 
ment for maintaining constant, or adjusting, the level of the 
water, which can be manipulated externally. 


Lubrication as a Means of Preserving Tyres of Railway 
Vehicles.—In Switzerland the abnormal price of steel during 
the war has led to increased attention being given to any 
possible means of saving wear and tear. On railways with 
sharp curves and heavy gradients this is a serious matter, 
and attempts have been made on the Montreux-Oberland 
Railway to diminish the wear on tyres and rail by lubrication. 
Experiments in the United States have apparently shown that 
the wear can be reduced to a quarter or a fifth in this way. 
The “ Bulletin Technique de la Suisse Romande,” which de- 
scribes the methods adopted on the railway mentioned above, 
suggests that in Switzerland, also, the device has proved most 
valuable. Only a relatively small amount of oil is necessary 
(one would imagine it would have to be used with care so as 
not risk a diminished grip on the rail). The oil-vessel only 
needs to be refilled every eight or ten days, and oil previously 
used for lubrication may be employed. 


| Obituary. 
We regret to record the death of Sir Guy CALTHROP, the Coal Con- 


troller, which occurred on the 23rd inst., asthe result of pneumonia, 
following influenza. 

We regret to announce the death of Lieut. Harotp Hran Hirst (of 
2ist Manchester Regt., attached R.E. Signal Service), which occurred 
at his home, 5, Weymouth Court, Portland- place, of pneumonia, following 
influenza on Feb. 24th. Born at Hampstead in 1893, he was the only 
kon of Mr. Hugo Hirst, chairman and managing director of the General 


Electric Company. He was educated at Charterhouse (1907 to 1912), © 


and afterwards spent two years abroad, preparatory to entering the 
service of the General Electric Company. At the outbreak of war he 
was in France. Returning to England he fell seriously ill. On his 
recovery, in October, 1914, he joined the Inns of Court O.T.C., and was 
stationed at Berkhampstead till March, 1915, when he received a com- 
mission in the 2lst Manchester Regt. After acting as divisional signal 
officer to the 30th Division in England, in Feb., 1916, he proceeded to 
East Africa with No. 1 East African Special Visual Signal Company. 
Owing to malaria and dysentery he was invalided home towards the end 
of 1916. After a protracted illness he recovered, and in June, 1917, was 
transferred to the wircless service, in which he acted as instructor. He 
proceeded to France in the summer of 1918 and took active part in the 
general advance preceding the armistice. The strain of the campaign, 
combined with the effects of gas, broke down his health again, and he 
was invalided home at the end of October. He had not fully recovered 
when he fell a victim to pneumonia following influenza. In May, 1917, 
he married Carol Iris, the daughter of Mr. and Mrs. Lindon, and he leaves 
a daughter, Pamela. 

We regret to record the death of Mr. CHARLES HENRY STEARN, manag- 
ing director of the Stearn Electric Lamp Company, which took place on 
the 14th inst. after a short illness. The late Mr. Stearn was the co- 
inventor, with the late Sir Joseph Swen, of the carbon filament electric 
lamp. He was for some years managing director of the Swan Company 
until its fusion with the Edison Company into the Edison & Swen United 
Lamp Company, Ltd. On the expiration of the Swan patents he started 
the manufacture of clectric lamps at Kew Gardens, and maintained an 
active part in the management up to the time of his illness. One of his 
inventions, the commercial success of which has been phenomenal, was 
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the manufacture of artificial silk from viscose. Mr. Stearn, who was 75 
years of age, was born in Jamaica in 1844 and commenced business life — 
as a bank clerk. He devoted his leisure to the study of physical science 
and carried out researches on the variations caused in the spectra of 
incandescent gases by changes of pressure and temperature. In November, 
1877, he became acquainted with the late Sir J. W. Swan, and both 
engaged in research work in order to solve the problem of domestic 
electric lighting. Mr. Stearn constructed his first lamp at Rock Ferry 
in November, 1877, and the research was continued until the publication 
of the results in September, 1880, the carbons being prepared by Sir 
Joseph Swan. A company was then formed for the commercial ex- 
ploitation of the new incandescent lamps at Newcastle and Mr. Steam 
became its technical manager. Subsequently Mr. Stearn established 
another factory in Paris for Messrs. J. Wilson Swan & Company, in 
which he became a partner, and in 1882 he was appointed general manager 
of the Swan United Electric Light Company. Later, he erected Swan 
factories at Lille and Cologne. In 1889 he terminated his connection 
with the Swan Company and assumed the direction of the Zurich In- 
candescent Lamp Company. of London and Zurich. 

The death has occurred of Dr. RoLLA C. CirPENTER, professor of engi- 
neering at Cornell University, from 1895 to 1917, and author of books on 
the gas engine, experimental engineering, heating and ventilation, &c. 

The death is announced of Str RoODOLPHE ForRGET, of Montreal, a 
director of the Canadian General Electric Company, and of the Canadian 
Pacific and other railway companies. ‘ 


Personal. 


Sir Sam Fay is relinquishing his appointment as Director-General of 
Movements and Railways, and will be succeeded by Sir Guy Granet. 


EE ene 


Arrangements for the Week. 


FRIDAY, Feb. 28tii (to-day). 

g PHYSICAL SOCIETY. 

5p.m. At the Imperial College of Science, South Kensington, 
London, S.W. Paper to be read ‘‘ On Simplified Inductance 
Calculations, with Special Reference to Thick Coils,” by Mr. 
P. R. Coursey, B.Sc.; Demonstration of Some Acoustic 
Experiments in Connection with Whistles and Flutes, by Mr. R. 
Dunstan, Mus.Doc.; and Demonstration of a New Polariser, 
by Mr. G. A. Brodsky, M.A. f 


ROYAL INSTITUTION. ~ 
5.30 p.m. At Albemarle-street, London,- W.1. Discourse on 
“ Ether and Matter,” by Sir Oliver Lodge, D.Sc., F.R.S. 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. Lecturette on 
“ Drawing Office Systems,” by Mr. N. Pemberton. 


RraBY ENGINEERING SOCIETY. 
7.30 p.m. In the Benn Buildings, Rugby. 
Panama Canal,” by Mr. R. H. Simpson. 


TUESDAY, March 4th. 
. ROYAL Society OF ARTS. 
4.30 p.m. At John-street, Adelphi, London, W.C. (Colonial 
Section). Paper on “ Water Powers and Scientific Develop- 
ment in Canada,” by Prof. J. C. McLennan, F.R.S. 


JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 
7.15 p.m. At the Mining Institute, Newcastle-on-Tyne. Paper on 
_‘ Electrical Disturbances in Supply Systems,” by Mr. L. C. 
Grant. | 


WEDNESDAY, March 5th. - 
QNsTITuTION OF ELECTRICAL ENGINEERS, SOUTH MIDLAYD CENTRE. 
7 p.m. At the University, Edmund-strect, Birmingham. Paper on 
‘The Determination of the E ffi ‘encyfof the Turbo- Alternator,” 
by Dr. S. F. B relay and Dr. S. P. Smith. 


THURSDAY, March 6tb. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-strect, 
London, S.W. Lecture on “ Dielectrics in Electric Fields,” by 
Mr. G. L. Addenbrooke. . 


CHEMICAL SOCIETY. 
8 p.m. At Burlington House, Piccadilly, London, W. Paper on 
“ Emission Spectra and Atomic Structure,” by Prof. J. W. 
Nicholson. 


PRIDAY, March 7th. 


Lecture on ‘“* The 


Royatw INSTITUTION. 
5.30 pm. At Albemarle-street, London. W.1. Discourse cn 
“The Hardening of Steel,” by Prof. H. C. H. Cerpenter, F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS’ MEETING. 

7 p.m. At Faraday House, Southampton Row, London, W.C. 
Paper on © The Design, Manufacture and Operation of Trans- 
formers,” by Mr. W. G. C. Jackson, i 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. Lecturette on 
“ Warming Buildings by Hot Water,” by Mr. M. H. Jones. 
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the Efficiency of the 


Turbo-Alternator.* 


By S. F. BARCLAY, Ph.D., and S. P. SMITH, D.So. 


r INTRODUCTION. 


The efficiency of a turbo-alternator is usually expressed in terms 
of the rate of steam consumption in relation to the output of elec- 
trical energy. The manufacturer is vitally concerned in the matter, 
as that the accurate determination of the alternator efticiency is the 
only means of ascertaining actual stray loss; if the total loss on load 
is found, the stray loss can be deduced when the other losses have 
been measured separately. With turbo-alternators of moderate size 
the stray loss mav be five or six times the ohmic loss in the stator 
copper ; indeed, this loss may prove to be one of the factors that will 
limit the output of electrical energy obtainable from a single unit. 
Therefore the efficiency on load is one of the most important of the 
designer's informative tests 

The common practice in this country is to base the guarantees of 
alternator efliciency on the summation of the various losses measured 
separately, and either to ignore the stray loss altogether or to employ 
a substantially conventional method of determining it. Thus, some 
makers measure the windage and friction and the stator core loss 
(e.g., by driving the alternator with a calibrated motor) and calculate 
the copper losses. The sum of the separate losses thus obtained is 
assumed to represent the total losses in the alternator. The efti- 
ciency so obtained, however, is practically meaningless since the 
stray loss is entirely ignored. Other manufacturers allow for the 
stray loss by assuming that it bears some definite relation to the 
stray loss present when the machine is run on short-circuit. This 
conventional method is adopted by the American Institute of Elec- 
trical Engineers. Yet the nature and distribution of the loss under 
the two conditions may be quite different. . 

The efficiency can also be determined by running the alternator 
as an over-excited synchronous motor, but the kilovolt-amperes that 
have to be circulated limit the size of machine that can be dealt with 
in this way. Further, the stray loss so determined is different from 
the actual loss on load, and the rotor copper loss with such a test is 
invariably too high. When two similar machines are available the 
Hopkinson test can be used, but the application of such a test to 
turbo-alternators is obviously limited. At present there is not in 
common use any accurate method of determining the efficiency of 
the turbo-alternator, nor any standardised conventional method 
in this country. Accordingly the authors have been investigating 
the subject. They find that provided certain procautions are taken, 
the alternator efficiency can be conveniently and accurately deter- 
mined under actual load conditions from measurements of the cooling 


air. From such measurements the separate losses can also be de- 
duced. 


DETERMINATION OF THE Loss IN TURBO-ALTERNATORS ON LOAD 
FROM, MEASUREMENTS OF THE COOLING AIR. 


Modern turbo-alternators invariably have forced ventilation, and 
practically all the losses, except the bearing losses, are carried off by 
the cooling air. Consequently, the most obvious method of finding 
the losses on load is to ascertain, with regard to time, the heat energy 
that is being carried away by the ventilating air; if the volume of 
air flowing through the machine in unit time, and the average in- 
crease of temperature that the air undergoes in absorbing the losses 
in the machine are known, then the total losses on load can be cəl- 
culated. This method will be referred to as the ‘ air-heating ” 
method. 

An alternative method (the “‘calibrated air-temperature ” 
method) is to ascertain the increase in temperature of the cooling 
air caused by a loss of known magnitude in the alternator, and from 
the observed temperature rise of the air on load to deduce the total 
losses. 

In the determination of the losses in the alternator from the 
cooling air, the bearing losses are not included. These losses may 
be determined fairly accurately by measuring the volume and tem- 
perature rise of the lubricating oil and by making a suitable allowance 
for the heat dissipated in other ways. They constitute but a small 
percentage of the whole losses. 


MEASUREMENT OF AIR VOLUME AND TEMPERATURE. 


Air velocity can be measured by the following methods: (1) The 
Pitot tube, (2) the Venturi tube, (3) electrical methods, (4) the 
anemometer. i 


1. Pitot Tube.—The Pitot tube consists of a dynamic tube placed 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers. 


in the line of air flow and a static tube with the plane of its orifice 
The size and position of 
Tubes conveying 
the two pressures, t.e., the dynamic and static heads, are connected 
The diflerence of pressure that the 
gauge shows is proportional to the square of the air velocity overa 
The average gauge readings are about 2 in. of 
water, and for accurate work with such low pressures it is necesan 
to employ a special form of manometer with the tube inclined at s 


set at right angles to the line of air flow. 
the orifice of the static tube are most important. 


to a diflerential fluid gauge. 


very wide range. 


large angle to the vertical The principal objection to the Pito: 
tube for this work is that when making absolute measurements i 
is dependent for its accuracy on the air How being an tine with the 
dynamic tube and at right angles to the static tube—conditions that 
cannot exist when the air tlow is variable in direction. 


2. Venturi Tube.—The Venturi tube is a very exact instrument 
but its accuracy is even more dependent than the Pitot tube on the 
flow of air being constant in direction; it is therefore unsuitabk 
for the present purpose. 


a 3. Electrical Methods.—The electrical measurement of air velocitr, 
based on the law that an electrically-heated wire in a current efi 
cools at a rate that is dependent on the velocity of the air curren, 
has been successfully carried out. A wire of high electrical resistance 
temperature coefficient, such as platinum, is employed, and either 
a constant voltage is maintained across it and the variation im 
resistance read, or the resistance is maintained at a constant value 
and the necessary variations of current are read. The air velocity 
is deduced from the readings on the basis of the law, that with u- 
varying wind velocity the linear forced convection of a thin wir 
increases as the square root of the air velocity. A hot-wire velocity 
indicator operating on this principle has recently been devised by 


To static limb of manometer 
To dynamic | 
limb of . R aa 
manometer Static hales 0-02" dia. 
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Fie. 1.—Piror TUBE. 


Prof. J. T. MacGregor-Morris. Four similar wires of material 
having a high electrical resistance-temperature coefficient ar 
arranged as a Wheatstone bridge. One pair of opposite arms of the 
bridge is exposed directly to the air current; the other pair 18 pro- 
tected by being enclosed in thin-walled tubes of high thermal con- 
ductivity. This small bridge is attached to the end of a tube of con- 
venient length and the leads are carried inside the tube to a portable 
battery and to a milliammeter or millivoltmeter. The difference 
between the cooling of the arms of the bridge that are ex posed'to the 
air current and the arms that are shiclded from it is indicated on the 
ammeter or voltmeter, which can be calibrated to read the alr 
velocity directly. The indicator attains a steady reading in a few 
seconds and in the form described it is suitable for measuring vel 
cities up to about 2,000 ft. per minute. The authors have already 
made arrangements for testing the suitability of the instrument for 
the class of work in question. 


4. Anemometer.—The anemometer is usually considered to be 
somewhat inaccurate, but for the purpose in view the authors have 
found that a well-made instrument when properly handled gave 
sufficiently accurate results. As the air flow is variable in sane 
the anemometer is probably better adapted to read the absolute 


‘ i A t 
value of the average velocity at a given point than are more ee 
instruments. The two inherent defects of the an mome ae ; 

e elie’ 


effects of the friction and the inertia of the moving parte. 4 the 
of friction on the reading is, however, slight when the velocity of : 
air is considerable. With a velocity of air discharge of 2,000 ft. pe 
minute and with an instrument of the kind used by the authors, 
measuring about 2-6 in. over the tips of the vanes, the friction, 
effect is not more than 3 per cent. of the vane-wheel s a i 
friction has only a negligible effect on the result. The oe 
inertia is only of appreciable importance when the air flow is Va™4 
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` This defect is of negligible importance for the object in view, since 
the air velocity does not vary at any given point. 

The authors have checked the accuracy and consistency of the 
anemometer in several ways and have obtained very satisfactory 
results. 

The instruments, however, are necessarily delicate in construction 
and liable to damage by rough handling, so it is desirable that the 
accuracy should be tested from time to time. The anemometers 
used by the authors were supplied bygMessrs. Negretti & Zambra. 
The makers guarantee the instruments not to vary more than 1 per 
cent. over the range of air velocity for which they are suitable. {x 

Determination of Average Velocity of Air.—The first difficulty 
that the authors encountered in the measurement of the 
‘+ volume and temperature of the air was a consequence of the great 
variation in the velocity of the air at the discharge‘opening of the 


Lined with thin 
sheet metal 


Fic. 2.—T EMPORARY DISCHARGE TRUNK. TO FACILITATE THE ACCURATE 
MEASUREMENT OF THE AIR VOLUME AND TEMPERATURE. 


alternator, due to the essentially peculiar shape and disposition of 
-the openings in the stator core and frame, and also of the rotation 
of the rotor tending to cause the air to discharge obliquely instead 
of vertically. 
In order to investigate the nature of the air flow a Pitot tube was 
mounted on suitable gear and was slowly traversed across the dis- 
charge opening. The type of Pitot tube used is shown in Fig. 1. 
Before taking each reading the inclination of the Pitot tube was 
varied until a maximum displacement in the manometer was ob- 
tained. By taking readings at frequent intervals, the variation in 
the direction and velocity of the air over the discharge opening was 
ascertained fairly accurately. The air was eddying violently and 
there was actually a reverse flow in some places. Consequently 
the accurate measurement of the volume and average temperature 
was difficult and probably the results obtained under such conditions 
would be misleading. With the object of equalising the air flow, a 
temporary discharge trunk of the kind shown in Fig. 2 was fitted, 
and the air velocity was again measured by traversing the Pitot tube 
-across the discharge opening. The improved result obtained with 
the trunk is shown by curve B in Fig. 3. To equalise further the 
air velocity, close-mesh expanded metal baffle plates were fitted in 
the trunk as shown in Fig. 2. The improvement obtained is shown 
by curve A in Fig. 3. Although there is still some variation, yet if 
the anemometer readings are taken at fairly frequent intervals, the 
average velocity can be found with a sufticient degree of accuracy. 
The resistance of the expanded metal baffles to the flow of air was 
found to have no appreciable effect on the temperature of the alter- 
nator. Naturally, any such effect would not affect the accuracy of 

he determination of the losses in the alternator ; but the efficiency 
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could not be measured during the heating test and valuable time would 
thus be lost. 

For the accurate measurement of the air volume the discharge 
opening should be divided into squares, not much larger than the 
overall diameter of the anemometer. An anemometer reading 
should be taken over each square. For small and medium-size 
machines the squares could conveniently, be made with a length of 
side of 4 in.;. for very large machines the size might be increased 
somewhat to avoid taking an unnecessarily large number of readings. 


Determination of Average Temperature of Atr.—The average tem- 
perature of the air can be found with sufficient accuracy by using 
one thermometer for each square and taking the average of the 
readings. This operation presents no difficulty, but it should be 
verified that there is no external source of heat, such as a steam pipe, 
near the thermometers. The average temperature of the air at the 
inlets and outlets can also be determined accurately by measuring 
the change in resistance of a coil of wire, of which the electrical 
resistance-temperature coefticient is known, mounted in the air flow ; 
for genera] work, however, the thermometer is obviously more con- 
venient. e 

It is customary with large alternators to discharge the ventilating 
air from the bottom of the stator and lead it away in ducts from the 
engine room. It is convenient to provide a discharge opening at 
the top of the alternator that can be used for making the air-volume 
and air-temperature measurements. Whilst the tests’ are being 
made the lower discharge opening is temporarily closed, and for 
normal running the upper opening is closed with a plate. By 
standardising the size of discharge opening only a few temporary 
discharge trunks are necessary for a wide range of sizes of alternators. 
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Fia. 3.—Curves PLOTTED From Prrot ToBE READINGS TAKEN AT 
OPENING OF TEMPORARY DISCHARGE TRUNK. 


It will be seen that the precautions to be taken in the measurement 
of the air volume and temperature are simple, but without such pre- 
cautions the authors have found that quite misleading results may 
be obtained. 

METHOD I, 
THE DETERMINATION OF THE LOSSES ON LOAD BY THE 
“ AIR-HEATING”’? METHOD, ü 

The method of calculating the losses from the volume and tem- 
perature rise of the air will now be described. The value of 0-0711 Ib. 
is taken for the weight of a cubic foot and 0-242 for the specific heat 
of dry air at the assumed temperature of 100°F. and at an atmo- 
spheric pressure equal to 29-92 in. of mercury. The mechanical 
equivalent of heat is taken to be 778 ft.-lb. per therm. 

Let V=volume of air leaving the alternator discharge in cubic feet 
per minute, 
T;=average temperature of the air at the inlets, . 
To=average temperature of the air at the alternator discharge 
The heat energy being carried away by the air is then 
P= V x 0:0711 x 0-242 x (T)>—7') x 778 ft.-lb. per minute, 
V x0-711 « 0-242 x (To—T:)x 778 x 746 k 
33,000 x 1,000 nee 
AE iea 
3,305 > 

where T'i and Te are in degrees Fahrenheit. | 

In the original Paper various corrections that may have to be 
made to the above formula are dealt with in an Appendix. For 
commercial testing, corrections need be made only in the event of 


P 
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the air. temperature or barometric pressure differing appreciably 
from the conditions assumed and in respect of the heat energy that 
is dissipated from the stator frame. 


METHOD II. 
THE DETERMINATION OF THE LOSSES ON LOAD BY THE “ CaLI- 
BRATED AIR-TEMPERATURE ” METHOD. 


Various methods have been suggested for calibrating the tem- 
perature rise of the air in terms of the loss in the alternator. The 
following method was adopted: When the alternator coupled to a 
driving motor is being run at the works, the stator core loss with 
various values of the exciting current can be measured. The tem- 
perature rise of the cooling air is measured (1) on open circuit with 
the rotor unexcited, (2) on open circuit with the rotor excited to a 
known value, (3) with the alternator on load. 

Let te denote the temperature rise of the cooling air in test (2) with 
the rotor excited, Pe the rotor copper loss, and P, the stator core loss 
corresponding to this excitation. Then, if ftu denotes the tempera- 
ture rise of the cooling air in test (1) with the rotor unexcited, the 
difference {e—ty in the rise in temperature of the cooling air is caused 
by the known loss Pi+ P.kw. The loss in the alternator necessary 
to cause the temperature of the ventilating air to increase one degree 
is then | | 


pear, oS AP= 


The quantity AP thus represents the calibration of the temperature 
rise of the cooling air of the machine in question. 

If now ¢; denotes the temperature rise of the cooling air in test (3) 
when the alternator is on load, it follows that the load loss will be— 


paritPe 


i fe—lu 


tı= AP Xt, kw. 


The formula holds good, of course, for either the Fahrenheit or the 
Centigrade thermometer. 

The accuracy of the “calibrated air-temperature” method 
depends mainly upon the weight of air flowing through the machine 
remaining constant whilst the heating tests are being made. The 
effect of losses in the alternator is to heat the air and cause it to 
expand and so increase the volume for a given weight. The oppo-, 
sition to the flow of an increased volume of air will depend on the 
position of the parts where there is the greatest restriction to the air 
flow with respect to the position of the parts where the heating occurs. 
With large machines it may be found that the calibration loss cannot 
conveniently be made greater than about one-half the total load 
losses even when running considerably over-excited. On load, the 
loss in the body of the core will be considerably less than during an 
over-excited calibration test and the greater loss will be in the rotor, 
the stdtor copper, and the stator teeth. This alteration in the dis- 
tribution of the loss and the greater magnitude of it will cause the 
air to increase in temperature and expand before it enters the stator 
ducts, and so the volume of air flowing through the machine cannot 
increase in quite the same proportion as the increase of the absolute 
temperature of the air. The effect of this reduction in the weight 
of air flowing through the machine under load is to make the cali- 
oration figure AP slightly high with respect to actual load conditions 
rb, alternatively, the temperature rise t; on load slightly high with 
respect to the calibration conditions ; in consequence of which the 
load losses given by this method are somewhat too large. The actual 
error, however, will be less than 4-4 per cent., and the authors have 
estimated that even in radially-ventilated machines the losses given 
by this method:are only 24 per cent. too high. 


TESTS. 


Typical results obtained by the “ air-heating’’ and “ calibrated 
air-temperature °” methods are given in Tables 1] and 2. A com- 
parison of the losses so obtained with the “summation of losses ” 
method as adopted by the American Institute of Electrical Engineers, 
and with this method when an allowance for stray loss is excluded, 
is given in Table 3. 
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Table I.— Determination of Load Loss by the “ Air-heating” Metho T 
le 


Air volume 


rae in cubic ft. 
: per min. 
5,862 16,800 
7.001 21,330 
7,541 3,300 


@ 
GENERAL CONCLUSIONS. 


“ Atr-heating”” Method.—These investigatiqns led to the opine 
that the “ air-heating ” method may quite well be adopted for x- 
determination of the turbo-alternator efficiency for commer, 
purposes. By taking the prescribed precautions when measur:. 
the air volume and temperature, the losses on load can be detemir 


quite as accurately as is required and probably more accurately th: $ 


in any other way. From the manufacturer’s point of view a gr: 
advantage of the method is that a driving motor is not required- 
an item of importance when dealing with alternators of lange outp: 
Also, when on account of transportation difficulties the stator w 
to be built on site, in addition to measuring the total losses on ki: 
the method could also be employed to measure the separate b» 
with ease and accuracy. 


Table ITI. —Com parison of Resulte obtained by Four Different Yai. 


| Bite ot Tea Methods hased m 
Methods based on Cooling Air. "© Summation of Lose. 


Machine See etl ana E Ea | 
NO lente heating | (SUrOAL AI a pe | oS 
Method. temperature V Vethod loss 
i i Method, 2 Ae ae ignored 
5,862 352 362 | 336 i m 
7.001] 327 338 315 2) 
3 46 47 | 52-5 423 


The method is independent of tests made at the works, and in t* 
event of dispute a check test could be made at any time. By peri: 
readings of the losses useful information concerning the variation + 
efficiency (if any) with age could be obtained. The measuremet' 
of the air volume would be of value in indicating accurately if an 
restriction to the air flow was arising due either to the ducte in t 
alternator becoming choked with foreign matter or to increa* 
resistance in the filter. 


“ Calibrated Air-temperature”’ Method.—This method has the o£ 
advantage compared with the “‘ air-heating ’’ method that the « 
volume has not to be measured, but, on the other hand, it has certaz 
disadvantages. For example, the efficiency cannot be determin 
solely by tests on site, and once the alternator has been despatch! 
from the works, a check test in the case of dispute cannot be mat. 
Error due to the weight of air flowing through the machine bers 
somewhat less on load than during calibration, the determi 
tion of the stator core loss has to be considered. It is ussi 
necessary to employ reduction gearing or a belt drive between i 
driving motor and the alternator, and in such cases there is st 
uncertainty as to the transmission losses. 

When a driving motor is not available the core loss can be sx 
tained only by the application of some such method as the sudé? 
cutting off of the steam supply and measuring the difference © 
retardation caused by the core loss. From these measurements and 
a calculation of the inertia of the revolving mass the core los ‘3i 
be deduced. Apart, however, from the difficulty of ascertaining the 
losses in this way, an accurate result is not to be expected therefrow. 


Existing M ethods.—The “ summation of losses ” methods in pres"! 
use which ignore the stray loss have little value. In the special fot 
of the “ summation of losses ”?” method put forward by the Ament 
Institute of Electrical Engineers, it has been noted that the 0r 
ventional allowance made for the stray loss may differ appreciably 
from the actual value. Apart from the inaccuracy of these met 
in prope, there is the possibility of error in measuring the var 
losses. 


Table II.— Determination of Load Loss by ‘‘ Calibrated Air-temperature’’ Method. 


Air Temperature-rise with Rotor. 
Known Loss Air Tempe 


Machine No. ` ————_—_--_-—_—— — 
Pit Pe- Unexcited t,. Excited te. 
5.862 | [673 15-1 48-3 
7001 | 195-5 20-4 51-2 
7,541 34-6 14:3 49-6 


Air Rise due to 


. , Load Loss (frem 
Pi+ P, :— AP— Pit Pe Air Rise on Equation 3) 
hik let lir Load tz. AP. ty. 

ee eee ee 
33-2 5035 71-6 362 
30-8 6:35 53-4 338 
35°3 0-98 478 4) 

el 


se 


» 
by 
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The Influence of the Distribution of Losses on the 


Efficiency Curves of a Continuous Current Motor. 
By THOMAS CARTER. 
(Continued from p. 221.) 


Summary.—After an introduction (L), the method of the present inquiry, and the conditions laid down and assumptions 
made, are described (IT.). The process of calculation is then dealt with and the two fundamental equations (Nos. (1) and we 
connecting efficiency with input and output respectively, are arrived at (III.), and illustrated and further examined (IV 
Thereafter the following points are treated, in dependence on the way in which the losses are distributed. The maximum lus 
of the efficiency, and the values of input and output at which it occurs (V.); the values of input at which the efficiency and 
output sre zero, and the relation between those points, which occur in pairs (YI.); the maximum output which can be got from 
a motor, and the values of input and efficiency at which it occurs (VII.); and the direct relation between input and output (VIIT.). 
Throughout the article the important independent variable is k, which is the ratio of variable losses to total losses at full load. 

A short ede: section (1X. ) brings the arady to a close. 


V. 

The curves already shown indicate that the maximum value 
of the efficiency occurs at a different value of P’/P for each 
value of k, and the next point to investigate is the value of 7’ 
at this maximum point, and the values of P’/P and of I'/I at 
which it occurs, for different values of k. Starting from 


wet - 


0-80 


Fre. 5.—Maximom EFFICIENCY, AND CORRESPONDING INPUT AND 
OUTPUT, AGAINST k, WITH 5O PER CENT. FULL Loap EFFICIENCY. 


equation (2), it is possible to get an expression for the value 
of dy’ /d(P’/P), and by equating this to zero to discover the 
value of P’/P at which 7’ is a maximum. This, however, is 
rather a clumsy operation, and it is simpler to start from 
equation (1), writing it as 
(1—’) =k nE /1)+U—k)\(1—n (1). 
From this s 
d(1—n')/d{U' =k n) — (1—1 — (0 LY 
Therefore, (1—7’) has a turning value when 
k(1—n)—(1—k)(1 — )(L"/1)-?=0, 
of, when I’ I= + {(1—k)/k} i. 


A . 


The second differential of the above equation is 
P —n') [AU /L P= +2(1—k)(1—n)" LY, 
and is positive when J’// has the positive value of thefroot, 
a means that 1—7' is then a minimum, so that, {for 
I’ /I1=+ {((1—kj/k} t, 7’ is a maximum. The other value of 
the ae does not concern the present article, as a negative — 


Fic. 6.—MaAXIMUM EFFICIENCY, AND CORRESPONDING INPUT AND 
OUTPUT, AGAINST k, WITH 90 PER CENT. FULL LOAD EFFICIENCY, 


value of 1'/I has no meaning. Now, when J’/I= Bd (ess —k)/k} 4, 
the value of 7’ is given by inserting this for J’ ie in equation (1), 
ee 


thus : 

1—y +H (1—k)/k} ++(1—k)(1— y) ik/(1— pH. 
Hence, 1—n’ =+2 {k(1—k)} ?(1—n), 
or, n’ =1—2 {k(1—k)} #(1—7). 
Further, the value of P’/P, at which this occurs is that corre- 
sponding to I’/I already found, and is A P'/P= 
(n'm ge or 


+ {(1 —k)/k} t — a(t kn) 
n 
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Thus it has been shown that a maximum valye 

nf =1—24k(1—&) (=n) 
occurs at the point where 

P'/P=[+ ((L—k)/hj + —2(1 —k)(1 —1)1/n, 
which corresponds to the point where 

I'JI=4 {(1—k)/k} t. 

~ The expression for 7’ clearly has the same value at k as it 
has at 1—k, and is symmetrical about a vertical line through 


k=0-50. Further, it may be written as ; 
1—7 
=> l a —K y ł 
( 1-7’ | 
or, ~- >} =k(l—k)=k—k?. 
ka=) UA | 
Hence {aa \°4-(0:50—K)?=(0-50)8 
, 2(1—177) 


A little inspection shows this to. be a circle with its centre 
at the point whose co-ordinates are k=0-50, 7’=1-00, and 
whose radius is 0°50. Now, in the case when 7=0-50, this 
becomes 

(1-00 —7’)?+ (0-50 —kP=(0-50)?, 

and, consequently, in this case the plotting of 7’ against k 
actually gives a circle. In any other case, if 1—7’ be increased 
in the ratio 1/2(1—7), or, otherwise, if 7’ be drawn on a scale 
1/2(1—7) times as great as the scale of k, it would, when 
plotted against k, also give a circle. But actually, as 7’ and k 
are to the same scale, this means that every vertical line of 
this circle is shortened in the ratio 2(1—7)/1, and the figure 
is thus an ellipse, with its major axis horizontal, and equal to 
1-00 and with its minor axis vertical through the point where 
k=0-50, and equal to 2(1—7). The centre of the ellipse is 
always at the point k=0-50, 7’=1-00. This clearly includes 
` the case when 7=0-50, as then the minor axis of the ellipse 
becomes the same as the major axis, and the circle emerges 
as a special case of the ellipse which the figure always is. 

Figs. 5 and 6 illustrate these results. The former shows 
the values of /’/I and P'/P at which 7’ has its maximum 
value, as well as the curve of the actual maximum values of 
n’, as k varies from 0:00 to 1-00, for 7=0-50; the latter 
gives the corresponding curves for 7=0-90. It will be noted 
that when £=0-50, 7’ has its maximum value at 


P’/P={1—(1—n)} /n=1-00, 


whatever be the value of 7; and, further, that the value of 
I’ ]I at which the maximum occurs is, in all cases, independent 
of 7, so that the curve for /’/I is the same in both figures. 
It has the value /’/J=1-00 when k=U-50, which corresponds 
to P’/P=1-00 at the same point. Since /’/I[=P'/P, clearly 
n’ /n=1-00 also, which is confirmed for the value k=0-50 by 
the equation given for the maximum value of 7’. When 
k=0-00, and when k=1-00, 7’ has its maximum value at 
7’=1-00 in each case, but in the former /’/J and P'/P are 
both=œ, while in the latter they are both equal to zero. 
This is clear from an inspection of Figs. 1, 2, 3 and 4, which 
also show how the maximum point gradually descends until, 
at k=0-50, it becomes equal to 7, and then mses again to 
unity at an infinite distance away. The practical meaning 
of all this is that if a motor is to have its maximum efficiency 
at about its working load, then, if its working load is about 
` full load, k must be about 0-50, while if the average working 
load is, say, three quarters of full load, the motor will have 
its maximum efficiency at its working load if k=0-67, approxi- 
mately, in the case where 7=0-50, and 1f k=0-65, approxi- 
mately, in the case where 7=0-90. To get a maximum 
efficiency at less than full load means, therefore, low constant 
losses, which involves a relatively weak field and strong 
armature. This may mean that interpoles have to be used, 
as, otherwise, on high voltages, unless a relatively large frame 
size is used, the commutation constants, when a distribution 
of losses of this character has to be used, are found often to 
be such as involve sparking trouble. Assuming, however, 
that this difficulty can be overcome, the motor can be designed 
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to give its maximum efficiency at its average working load of 
three-quarters of full load. In the case of a line of machines 


_ with the maximum efficiency ordinarily at abou: full load or 


at an overload, this usually involves increasing the frame size, 
because the magnetic circuit is not so highly saturated as in 
the standard design with a lower value of k, and relatively 
higher constant losses ; a machine, therefore, with its maximum 
efficiency at a low load would therefore probably cost more 
than one of the same output, but of standard design, might 
be expected to cost ; andit would, therefore, be for the user 
to work out, for his own case, whether the reduced (running 
cost would pay for the additional capital outlay or not. 

In this section, as in others, while the extreme cases of 
k=0-00 and k=1-00 are not of direct practical application, 
they serve, as limiting cases, to show the tendency of inter- 
mediate actual conditions, and are therefore useful for study 
from that point of view. 


VI. 
Reference has already been made to the fact that the curve 
of efficiency plotted against I’/I cut the horizontal axis twice 


` 020 040 0-60 


0-80 fe 1 


Fic. 7.—Ixput at ZERO OUTPUT AND ZERO EFFICIENCY, AGAINST k, 
WITH 50 PER CENT. FULL Loap EFFICIENCY. 
t 


in each case ; the relation between these two points of inter- 
section may now be considered. They represent the condition 
ņ'=zero, and this involves also the condition P’/P=zero, for 
P'=nņ'T', and, as the full-load output P is not zero, P'/P 1s 
consequently zero when 7’ is zero. Now the two points a 
which P’/P is zero are, first, when the motor is running light, 
and, second, when it is so heavily loaded that it has come to 8 
standstill. Hence the points of intersection in Figs. 1 an 2, 
now under consideration, correspond to these two conditions 
of light load running and standstill respectively. The latter 
condition is so far outside the assumptions of constant speed 
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and the_rest, stipujated at the outset, that it cannot possibly 
be even approximately correctly arrived at by the present 
method ; but, as usual, the shape of the curve is of the right 
kind on the whole, and its study is, therefore, not altogether 
without use. The corresponding points on Figs. 3 and 4 are 
the two points at which each efficiency loop reaches the origin, 
as then both P’/Pand 7’ are zero. The light load point is that 
belonging to the upper part of the loop, where the output is 
got with high efficiency and low current, while the standstill 
point is that on the lower branch of the loop, where the output 
is got with low efficiency and high current ; this is the part 


which no longer corresponds with facts, but again the shape is- 


of the right, kind to illustrate the general nature of the relations 
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WITH 90 PER GENT. FoLL Loan EFFICIENCY. 


0-00 ——0 


which actually exist. The input at standstill is that due to 
the applied E.M.F. acting on the motor as a dead resistance 
merely. l 
The values of I'/I, at which these points of zero efficiency 
and output occur, may be ascertained from equation (1). 
(l—n')/(l—n) =k’ [D+ — kI), and, if is zero, 
s becomes 
1/1 —n) =k’ I) —(1—k) T), 
k(1—n)(0"/1)?—(1"/1)+(1—k)(1—n) =0. 


'ji _1+t1—4K1—k)(1—n)tt 


or 


Hence 


2k(1—n) 
The distance apart, on the horizontal axis, in Figs. 1 and 2, of 
the two points for each curve is given by subtracting one value 
of I’/I from the other ; hence the two points are separated by a 
distance { 1 —4%(1—k)(1—7)?}+/k(1—7). | 
k Figs. 7 and 8 show the values of I’/I at which 7’=0-00, 
plotted against k. The former is, as usual, for k=0-50, and 
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the latter is: for k=0-90. Each consists of two curves,’ the 
upper of which shows the standstill condition, while the lower, 
drawn to a larger vertical scale, shows the hght load running 


, condition. A glance at these curves Shows that Figs. 1 and 2 


4 


correspond with Figs. 7 and 8; for k=1-00, the points of 
intersection are shown at I'/J=0-00 and J’/1=2-00 in Figs. 1 
and 7, and at Z’/Z=—0-00 and Z'/J=10-00 in Figs. 2 and 8, 


` while for k=0-00 the corresponding points are at Z’ /I=0:50 and 


œ in Figs. l and 7 and at J’/[=0-10 and © in Figs. 2 and 8. 

The practical bearing of this is to show that the range of 
possible inputs, and therefore also of outputs, between light 
load and standstill is smaller the larger k is, and consequently 
it becomes clear that, in order to get a motor which will stand 
up satisfactorily to overloads it ought to have a low value of k, 
involving large constant losses at full load. This implies a 
strong field, which is well known as a necessary feature of, say, 
crane motors with a specification of large overload capacity 
in torque. It is also evident that the range of possible inputs 
and outputs is larger for a given value of k the higher the full- 
load efficiency 7 is. 

(To be concluded.) 


- Edinburgh Tramways. 


~ In a long report on the tramways system of Edinburgh, the manager 
(Mr. R. S. Pilcher) enumerates the disadvantages of the present cable 
system and recommends the adoption of the overhead trolley as the 
most reliable, convenient and economical system which can be provided 
to fulfil adequately all the demands of the city of Edinburgh and its 
suburban area. The span wire form of construction would be the most 
suitable for all parts of the system, excepting Leith-walk and Princes- 
street. In tke former thoroughfare the centre pole construction used 
by Leith Corporation might be employed. The problem fot the Edin- 
burgh tramway system has always been centred round Princes-street, 
and the question now is whether the electric conduit or overhead system 
is to be installed. The cost of the conduit would be double that of an 
ordinary overhead system, and, in addition, the whole of the rolling stock 
would require to be provided with dual wiring and collectors for both the 
conduit and overhead systems. At the west-end of Princes-street there 
would be three junctions, at the east-end there would be three junctions, 
and three intermediate junctions would be required for the routes which 
would probably join up with Princes-street. At each of the junctions 


‘where regular services are operated it would be necessary to provide 


movable ploughs, which would be fastened on to the cars as they pro- 
ceeded on to Princes-street, and which would be uncoupled when they 
left Princes-street. The change from one system to the other at the 
junctions meant delay and materially affected the efficiency of the whole 
system, in addition to which the cost of providing pointsmen at the 
junctions would not be less than £800 per annum. With the conduit 
system there is also greater risk of breakdowns due to water, snow and 
damaged ploughs than there would be with the overhead, and the risk 
of breakdown would probably necessitate the building of an emergency 
line of tramway along George-street. If the Council decided to instal 
the conduit system in Princes-street, overhead wires would have to be 
temporarily erected from centre poles until the cable conduits could be 
removed and the electric conduits built. If the overhead system were 
used, there were two methods of arranging it, either to adhere to the 
present position of the track and erect overhead wires from the centre 
poles, or to build the new track on the south side of the street and to 
suspend the overhead wires from artistic side columns fitted with bracket 
arms. He favours the latter arrangement. 

Mr. PrLcHeER says there are strong reasons for at once proceeding with 
the electrification of a portion of thf underaking in order to provide 
additional cars. The top-covered cable cars so displaced by the new 
electric cars could be used to improve the service on the other routes 
until these sections could in turn be electrified. The total capital ex- 
penditure of the undertaking up to May 15, 1918, is £1,594,806, and the 
amount expected to be outstanding on June 30, 1919, will be fully 
£400,000, to which has to be added the cost of the cars, stores, &€., tak 
over from the tramway company. The power stations and car-sh 
buildings (with alterations) would be suitable for the electric scheme. 
Considering that the city owns a trading concern which is capable of 
earning £400,000 per annum and providing over £100,000 per annum 
towards interest, depreciation and sinking fund, he did not think there 
should be any hesitation in starting the electrification of the system. 
It will take several years before the whole system can be electrified. 
Tramway extensions from Murrayfield to Corstorphine and also from 
Braid Hills to Redford have alreuiy been authorised. The Corstorphine 
extension, which would develop a large amount of new traffic in connection 
with the Murrayfield route, should be built during the reconstruction. 
The Braids extension would provide transit facilities to Redford Bar- 
racks, but should be deferred until further consideration could be given 
to the question of the proposed extension from the Craiglockhart ter- 
minus. Other extonsions are also proposed, and Mr Pilcher considers 
it desirable that the City should obtain Parliamentary powers to operate 
motor-buses in conjunction with their tramway system outside the city 
boundaries. 


yo 
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High Power Electric Locomotives for Narrow 


Gauge Goods Trains. 
(Concluded from page 227.) 


A Special precautions have been taken to prevent snow entering 

the interior of the locomotive. The high degree of ventilation 

necessary would tend to favour this entrance of snow which can 

penetrate by quite small openings. The compartments containing 

appliances are particularly difficult to render snow-tight. Actually 

the bogies enter into the compartments containing machinery, 
| - 


The locomotives possess three systems of independent braking— 
vacuum brakes operating on all the axles, brakes on the rails and 
electric braking. The vacuum braking cylinder located on each 
bogie operates by a system of levers which is combined with the 
hand-brake. Owing to the considerable displacement offthe case 
with respect to the bogies it is necessary to have recourse to special 


Fic. 6.—View or Bocie. 
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which have to remain open at the base in order to allow motion 
of the whole with regard to the bogies. Nevertheless, by using a 
special auxiliary chassis it has been found possible to avoid com- 
pletely the entrance of snow. 


arrangements to avoid any variation in the braking effect owing to 
lengthening or contraction of the lever arms at sharp curves. The 
connecting rods from brakes to case or bogie are, therefore, brought 


re 
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Fie, 8.—View oF MOTOR. 


as near as possible to pivotal points. The equipment of the vacuum 
brakes is substantially similar to that used on the Bernina steam rail- 
ways, but it is modified by an arrangement which only allows the 
brakes to operate when a certain vacuum is attained. This is used on 
almost all electric railways which have both electric and vacuum 
braking, experience having shown that the simultaneous operation of 
both mechanical and electrical systems has certain drawbacks. This 


` 


FEBRUARY 28, 1919. 


` 


‘special {brake is so arranged that in case of danger all the vacuum 
created by the pump acts as a brake on the locomotive. S> far as is 
known, the construction of the rail-brakes is unique. Owing to 
limitations of space it was not possible to place the shoes either 
between the rails nor at the side of them. The only solution was 
therefore to lccate the brake-shoes on a separate carriage towed by 
the locomotive. This small carriage has two axles and wheels of 
only 280 mm. in diameter. As the chassis of the carriage is very 
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suspension eliminates undue shocks arising from the sudden appli- 
cation or release of the brakes, has given perfect satisfaction, and 
has never been the cause of derailment even during the most severe 
winters. 

The Federal Department prescribes the use of rail-braking on all 
lines where, for a certain distance, the gradient exceeds 50 in 1,000. 
Such brakes cannot, however, act constantly, as do ordinary brakes, 
by reason of the wear and tear and heating. They are essentially 
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light, and each shoe is supported elastically, there is no need for an 
intermediate elastic support between axle and carriage. The 
chassis is supported on the axles at three points, so that the wheels 
can easily adapt themselves to any irregularities of the rail. The 
carriage is connected to the two bogies by an elastic coupling, such 
that it is always dragged, but never pushed. This novel method of 


emergency appliances, and on the Bernina railway, where, as we 
have seen, a gradient of 70 in 1,000 is encountered, they had to be 
exceptionally robust. The vertical pressure exerted by the eight 
magnets attains 20,800 kg. when the shoes are completely applied 
to the rails. It remains to mention the electrical braking through 
resistances. During descent the weight of the locomotive is braked 


Comparison of Various Electric Locomotives on Narrow Gauge Railways. 


| Weight.—Tons. 


Railway. Gauge Conetructional Details. Mechanical | Electrical oer 
Metres. | parts. parts. 
Maiziéres—St. Marie 1-00 4 motors, c.c. gearing ratio, 1: 7.17 a — — 55 
“ Moselhütte ” (Lorraine) | 
St. Pölten-Mariazell ....... 0:76 Locomotive with 6 axles (C.-C.), 
(Austria) 2 bogies, 2 single-phase motors, 
transmission through gearing ...... 22-1 22-5 47:6 
Locarno—Ponte Bholla ... 1:00 | Single-phase motor, 2 axles, trans- 
(Valle Moggia Line) mission through gearing ............ 11-5 9:3 20:8 
Rhétique Railway ......... 1-00 | (a) Locomotive 1-B-1, single-phase 
motor, direct drive .........-- eens 17:0 16-0 33-0 
(b) Locomotive, 1-D-1, 2 single- : 
phase motors, direct drive ......... 26-5 28:5 550 
(c) Locomotive, 1l1-D-1, 2 single- 
phase motors, transmission | 
through gearing .....e.sesesseseessee. | 26-0 30-0 56-5 
AAR AEE ee EA E S A ae 
Rome-Civita-Castellana . | 1-00 2 bogies, 4 single-phase motors on | 
axles, transmission through gearing | — — 20-0 
Er A ee PELEN EEEE EERE 
Bernina Railway .........., 1-00 | 2 bogies, 4continuous-current motors, : | 
| transmission through gearing ...... | 25°6 17-0 42-6 
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electrically, the four motors acting as generators through cooled 
resistance coils. The motors are connected in parallel for the 
braking operations, and are supplied with a connecting conductor 
between them designed to prevent reversal of polarity. 


Fic 10.—VIEW SHOWING HorSE-SHOE BEND. 


A small compressor operated directly by a motor supplies the 
compressed air to the sanding-boxes, pantographs, signals and 
various controlling appliances opreated pneumatically. The 
pressure is automatically controlled at 4-5 to 6 atmospheres. The 
current is taken through the line by two pantographs, which supply 
the motors through a self-inductive resistance, the main cutout, the 
controller, and resistances. The pantographs are each provided with 
two contacts, the pressure exerted being about 4kg. The two 
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contacts were rendered necessary in view of the heavy current 
(1,000 amperes). Before the inductive resistance there is inserted 
in the circuit a horned protector against lighting discharge with 
magnetic blow-out. 

The controller is operated by hand, and is adapted both to driving 
and braking. There are three chief positions—for driving two 
groups of motors coupled in series, for driving with all the motor 
in parallel, and for braking, also with all the motors in parallel. The 
Other stops on the controller correspond to intermediate positions 
with resistances in circuit. There are also subsidiary devices by 
which a group of motors can be disconnected, service being main- 
tained with the remainder. The motors are of the hexapolar type, 
with commutating poles, the adjustment of the exciting current 
being affected through rheostats by a pneumatically-operated con- 
troller. The maximum speed attainable by the locomotive is 50 
miles per hour, though there are few sections on the line where this 
speed is actually practicable. The excitation of each motoris 
effected through two adjustments which enable the fields to be 
weakened and the speed to be increased when the smallest degree of 
torque is required. The characteristic curves of these motors ar 
indicated in Fig. 7, and a general view of the motor in Fig. 8. Each 
bogie carries on its central axis a ring by which the current from the 
motors is conveyed directly through the flange of the wheel to the 
rail. In this way one prevents the passage of current through tk 
axles and other parts where the carrying of a heavy current mr 
cause ultimate deterioration. The braking resistances are mount 
in cases suppurted on porcelain insulators, so as to ensure compkt 
insulation from earth, and the cases are designed with surrounding 
plates with appropriate ventilating channels. The air-cooling i 
effected by two robust ventilators driven by a 5 H.P. motor, air being 
indrawn through apertures in the side of the vehicle (equipped with 
ventilating blinds), and escaping by a chimney in the roof of the 
locomotive. 


-E The weight of the locomotives, with the snow-clearer, is 426 


tops. The central compartment can accommodate about 3 tons 
of luggage, so that the maximum of 46 tons prescribed by the com- 
pany is not exceeded. 

Finally, it is of interest to compare the system described with 
that on other e:ectric railways, and this has been done in the accom- 
panying table. The experience with the Bernina line has been 
entirely satisfactory. Formerly the carriage of ‘goods was under- 
taken by two motor trucks. These had a carrying capacity of 30 
tons on the 70 in 1,000 gradient, while the present locomotives can 
convey 55 tons under the same conditions. The two motor-trucks 
were incapable of starting on the maximum gradient when fully 
loaded. The locomotives, on the other hand, with the full load of 
55 tons can start quite easily. l 


` 


The Use of Electricity in Agriculture in Germany. 


At a meeting of the Royal Society of Arts on Wednesday, Feb. 19, 
Sir William Barrett presiding in the unavoidable absence of Sir 
John Snell, Dr. J. F. CRowLEY read a Paper on “‘ The Use of Elec- 
tricity in Agriculture in Germany.” 

The CHAIRMAN, in introducing Dr. Crowley, said he hoped the 
last word of the title would not prejudice their interest in this 
important subject. : 

Dr. CROWLEY, in the course of the Paper, dealt with the history 
of agriculture, the introduction and development of the use of 
mechanical power in agriculture, and the various uses to which 
electricity can be applied upon farms. He said it was proposed to 
confine the Paper to the use of electricity for light and power. 
The economic provision of electricity for light and power in rural 
districts was frequently dependent on the demand created by more 
concentrated industries. In recent years the greatest advance in 
the application of electricity to agriculture had taken place in 
Germany, the United States, Canada and Spain, Germany being 
far in advance of other countries. Water power might be used to 
a considerably greater extent than at present in this country. 
firm alone installed in North Wales between 1907 and 1911, 234 
water-power installations for farm power and lighting, varying 
from 9 H.P. to 1 up. By far the greater amount of power used 
electrically on farms in Germany was distributed from central 
stations, it having been early realised that power from a central 
station was cheaper than power generated by a small private plant. 

Dr. Crowley then described the transmission arrangements, high- 
tension mains carrying the current to certain points, medium tension 
mains transmitting it to the farms and a low-tension system dis- 
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tributing to the points at which the current was used. He said the 
three-phase system was almost invariably adopted, as it permitted 
the use of squirrel-cage motors, which were ideal for agricultural 
work. In Germany, the mistrust of the farmer had almost com: 
pletely disappeared before the war, and the cheap production of 
electric power in central stations and its transmission to various 
parts of the country gave the German farmer an opportunity of 
advantageously introducing electricity into his farmyard, field and 
buildings. That development had been encouraged by the increas- 
ing scarcity and cost of labour and of haulage animals. 

Particulars are then given of the lamps, fittings, wiring, &c., used 
for lighting installations and a comparison made of the cost of 
electricity compared with other forms of lighting. Before the waf 
the cost of current for lighting in rural districts was 40 pfgs. Pe 
unit, and 0-2 pfg. was sufficient to add to cover the cost of the metal 
filament lamp. With a 16 c.p. carbon filament lamp the cost of 
lighting was 2 pfgs. per hour, or with a metal filament lamp of the 
same candle power } pfg. per hour. The running costs of the metal 
filament lamp was less than half that of the petroleum lamp. 

The following figures were provided by a few German firms 
In the case of a farm of about 92 acres 11 incandescent lamps We 
installed in the dwelling-house and 11 in the working places, 6" 
the cost of the lighting plant, apart from the power plant was M3, 
and the current consumption during one year for lighting W% 
77 kw. hours at 40 pfgs=M.70-80. From this current consumption 
is would be seen that every lamp was lit for an average of 215 hour 
per year. In the cae of another farm of 60 acres, 19 incandescent 
lamps were installed in the dwelling-house, stalls, barns, lofts an 
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cellars. No figures are given for the cost of the lighting installation, 
but the current consumption during 12 months for lighting was 
102 kw. hours at 40 pfgs—M.4,070. 

A report by Mr. J. J. Cahill in 1913 to the Board of Agriculture 
showed that German agriculturists had faith in the claims they made 
for electric power and lighting on the farm. In the thinly populated 
rural districts a cheap supply of electricity was obtained mainly 
through rural co-operative societies. There was one such society 
in 1901, there were 82 in 1909, 257 on Jan. 1, 1910, about 340 on 
Jan. 1, 1911, and from 600 to 700 in 1913—more than the total 
number of public electric supply undertakings in the United King- 
dom. Some of these societies produced electricity themselves and. 
some bought it in bulk. This country was more thickly populated, 
and the provision of electricity in rural areas was simpler. Unless 
our manufacturers took steps to meet the growing demand for 
machines designed to meet the technical conditions of agricultural 

“work this country would lose a good deal of that type of business 
abroad. The type of application dealt with in the Paper was one 
in which electrical engineers in this country were particularly back- 
ward. j | 

DISCUSSION. 


The CHAIRMAN seid Dr. Crowley was one of the leading exponents of 
the application of electricity to industry. He was en important member 
of the statf of Messrs. Siemens’ great firm, end hed hed an unusual 
opportunity of seeing whet electricity had done in Germeny. (Germany 
had teught us many things, but not the least had been the knowledge 
of the importent pert thet science pleyed in the education of all classes 
throughout Germany end the smell part it hed hitherto pleyed in our 
education. He thought we had begun èt the wrong end in meking our 
technical schools for tke workmen, to begin with. Weshould heve begun 
above, and worked downwards. Some of the facts given by Dr. Crowley 
made one ashamed of the little that had been done in this country, 
and especially in Ireland. There was water-power in [relend which 
could be used in the cities end towns. We used weter only for the 
matter of the weter—for drinking, weshing, &¢.—ard not. for its power, 
inut it had cnergy as well ax*metter. In the one quite splendid system 
of weter distribution in Ireland a series of reservoirs was used to reduce 
the pressure to that which the p pes would carry in Dublin. The water 
poured into the reservoirs in an endless stream, end the power wes 
entirely wasted. Why should it not be utilised ? It would not hurt 
the water. It might be used for sewmills and other industries. As 
labour becrme scarcer and dearer electricity became more importent 
in economising labour and in extending the hours of labour by the use 
of electricity at night. One application to which Dr. Crowley only 

“made casual reference was the use of electricity to stimulate the growth 
of seeds and accelerate the growth of plan’s. He had experimented 
with a plot over which electricity gathered from the air was distributed 
by wires, end 20 per cent. more potatoes were grown on that plot than 
upon another of the same size, equally manured and cultivated. Dr. 
Lodge's and other experiments had also shown that the direct appli- 
cation of electricity to crops did increase the growth. 

Mr. F. S. Courtney (consulting engineer to the Royal Agricultural 
Society) seid the statistics Dr. Crowley had given showing the rapid in- 
crease in the application of electricity in Germeny were the point thet 
would appeal most to the egriculturist. He was surethe English farmer 
was not apathetic nor slow to move, once he was satisfied thet he 
would benefit by the adoption of new methods. They readily edopted the 
internal combustion engine in the place of the steam engine, end they 
would take electricity as soon as the big central stetions were ready to 

supply it. The farmer must look to a central station for his power, 

unless he had water-power for a privete plant. Qne of the most useful 

applications for country houses electric light installations wes to have a 
high pressure centrifugel pump to pump weter for the estate. The 
pressure could not be increased to a dengerous degree. 

Mr. J. S. Dow said the only real solution of the problem wes, he 
thought, a general distribution of electrical energy. It would be hope- 
less if they waited for individual farms to. get their own instelletions. 
Since the wer a French journel hed published the result of investige.tions 
which showed that for farms below a certein size it did not pey to intro- 
duce S a h except on a joint or co-operative system, under which 
apparatus could be taken from place to place and used by a number. 
Much of tke agricultural work was intermittent, and the electrical wind- 
ass was possibly the heaviest load. A satisfactory result could only 
be arrived at by teking æ far-sighted view, developing a large area 
together so as to get the requisite steady load, and heving the mains 
ready for a big gencral output in the future. In spite of Germany's 
incredible efforts during the war, they actually developed electrification 
of many agricultural areas. They had the suy er- power stations going up 
while we were struggling with the initial difficulties. Another point 
that went with agricultural machinery was conveyence. He hed re- 
cently spent some time in one of the agricultural districts of Irelend, 
and whet struck him was that out of a family ôf perhaps 12 children 
on a farm, nearly all went out to Canada or Australia, only one or two 
being left in the country. It was said the farms would not gupy ort 
more, but he thought one of the real reasons was the extraordinary 
difficulty of conveying the products. If the electricity were laid on, 
electric haulage might well come in. Light electric railways hed been 
suggested as one solution of the problem. Electro-culture by discharge 


through the sir could be done r ore econcmically if a network, wires 
were gu pplicd. | 
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Mr. D. J. Writrams, Inlend Revenue Mineral Valuer (North Wales), 
seid they were all agreed that any step taken towards increasing the 
production of food at home was of Netional importance, and the more 
extensive use of electricity in agriculture was a stcp in that direction. 
Agriculture had been allowed before the wer to drift into a most un- 
satisfactory condition in this country, and steps wou d have to be taken 
to regenerate it. Dr. Crowley stated thet by the cheep production of 
current in lerge central stations, the fermer was now given the oppor- 
tunity of introducing electric drive into the farmyard and the field, for 
driving his verious machines. It might be some yeers before these 
central stations would come into being, but in many parts of the country 
—for instence, in Wales—small water- power schemes could be economi- 
cally developed for agriculture! purposes. The United Stetes Geo- 
logical Survey Engineers made en estimete of the waterfalls capable of 
developing 1,000 H.P. and upwards which were uni s d in thet country, 
and came to the conclusion thet a minimum of 30,000,000 N.P. could be 
developed for four months in the yerr snd double thet power for the 
other eight months. Whet he hed in mind, however, was the small 
streams and rivers all over the country that were at present going to 
waste, and which ought to be harnessed for the use of the farmer and the 
public generally. . 


When one realised that 250 cubic feet of water a minute felling 10 ft. 
would supply the average farm with light, heat end smell power, tte 
possibilities were enormous. ‘here were several installetions in North 
Wales averaging some 3:5 H.P., used for ferm lighting. Another matter 
worthy of 2 tention was the question of the stimulation of plente by 
electri: ity, either by direct action on the plent or by indirect action in 
the soil. Prof. Hendrich described in the ‘‘ Scottish Journal of Agri- 
culture (Vol. I., 1918, pp. 41-51) the results of experiments on the treat- 
ment of growing crops with cn overhead electric discharge. The work 


„was cerried out during 1913, 1914, 1916 and 1917, but the experiments 


were provtically x feilure. ` There was usually some uncertcinty with 
regard to the check plots. ''he Bromberg experiments at the Kaiser 
Wilhelm Institute, also g-ve negetive results. It was to be hoped that 
Dr. Crowley's Paper would create discussicn and be an incentive to 
others to study the problem of the application of electricity to agri- 
culture. | 


Dr. CROWLEY, replying briefly to thé discussion, sgid he agreed thet 
the farmer of this country wes enterprising when he was setisfied that 
he had a good article, and he thought if electricity were available he 
would use it. The rez} problem was the provision of thet electricity. 
Under the new Electricity Bill provision would probably be made for 
the necessary stations, and the co-operators end farmers should use their 
influence to get the current provided. It would be difficult to induce 
the fermer to put down small generating plent. He would be more 
ready to put down motors if the supply were eveilable. The 234 intal- 
lations in Wales to which he hed referred were in North Weles, snd were 
put down bythe farmers. The reason he had not touched upon the direct 


application of electricity to crops was thet the metter wes now under - 


investigation, 


The Davis “ Revergen” Furnace. 


The Davis Furnace Company, of the Diamond Foundry, Luton, have 
made some interesting demonstrations with a new type of furnace which 
they are putting on the market. This is heated with ordinary town gas, 
and is suitable for annealing and the heating of billets and refractory 
materials. In the design of the furnace the yas is admitted direct, on 
a level with the hearth, where it is met with air supplied under pressure 


` from a motor driven blower. The gas jets are placed at right and left- 


hand of the hearth, and the structure of the furnace is such that the air 
under pressure is passed through a regenerating chamber below the 
hearth, and the direction of flow of this air, and also of the delivery of the 
gas, is changed every 15 minutes. The furnace will be of interest to 
menufacturers, because it can be operated by the town supply with the 
minimum cf auxiliary plant. The furnace can be made in sizes from 
about 3:t. by 2 ít. by 15in. high to a limiting width of about 12 ft. of 
any desired length. The largest so far made has been 8 ft. 6in. by 
4ft. Gin. by 2ft. 6in. high. A demonstration of billet heating was 
carried out in a furnace 54 in. by 32in. by 24in. The first charge 
comprised 20 billets, aggregating 988 lb. weight, and this charge was 
heated to 1,000°C. in 1 hour 15 minutes, with the gas consumption, at 
1,400 cubic ft. These figures represent 1'421 cubic ft. of gas per Ib. or 
3,183 cubic ft. per ton. Two further billet heating tests of a somewhat 
similar character were carried out, the average exhaust gas temperature 
was 180°F., and at no time did this rise above 200°F. The average 
calorific value of the gas used throughout the day was 463 B.Th.U. per 
cuhic foot. In an annealing test of steel billets, at 620°C., weighing 
987 lb., the time taken was 1 hour 15 minutes, and the gas used was 
1,350 cubic ft., the oxhau t flue temperature being 205°F. The average 
amount of gas used to maintain this temperature for three hours was 
293 cubic ft., or about 0°300 cubic ft. per lb. per hour. The company is 
conducting a number of interesting tests on this furnece, and is prepared 
to demonstrete its capacity and efficiency to,interested manufacturers. 
Doubtless there are many electrical manufacturers who require re- 
heating and annealing furnace in their works, end who will be interested 
in the foregoing figures. 
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Labour Saving. 


The importance of utilising machinery, as distinct: from 
manual labour, in industiial processes cannot be over- 
estimated. The enormously increased production that has 
been possible during the past century has been due simply 
to the application of mechanical means, and to this end 
electric power has contributed very materially. It is 
sometimes felt that the compilation of statistics is a line 
of activity which is not very productive, but at least it 
may be said in the case of the Census of Production, which 
is certainly an instance of statistics on a large scale, that 
the importance of power was brought out very definitely. 
It was shown that the greater the amount of power used 
in an industry per person employed the higher are the 
average wages of those in the industry. In this connection 
the amount of power may be taken as a rough indication 
of the amount of machinery in use. Another striking fact 
was also rendered evident and cannot be too widely appreci- 
ated, namely, the value of the net output per person 
employed per annum. By net output is meant tlie differ- 
ence between cost of material and the value of the finished 
article at the works. Out of this difference must be 
defrayed all the expenses of running the works, the cost 
of labour, and lastly the profit to the firm concerned. It is 
evident, therefore, that labour has a very material interest 
in the net output per person employed, because the wages 
that are possible in any given case are dependent upon 
the value of this item. If we compare America and this 
country on the basis of net output,we reach the unfortunate 
conclusion very quickly that this quantity is very much 
higher in the United States than in this country, and that 
consequently it is possible for the wages to be correspond- 
ingly higher. Even if allowance is made for the fact that 
the purchasing value of the dollar is lower than that of 
the equivalent 4s. 2d., there is nevertheless an advantage 
to the workers in the United States. 

Generally speaking. it may be said that the employment 
of machinery makes for a much higher productivity of 
labour, and consequently permits th2 earning of higher 
wages. Not only so, but it makes for cheapness; thus 
it is good for the community as a whole. Further, the 
expansion of trade, on account of cheapness, is sufficient to 
permit the employment of a very much larger number of 
persons than would be the case if older and less efficient 
methods were still utilised. Nevertheless, there is a well- 
known, deeply rooted, objection on the part of Labour to 
improvements in mechanical methods, though perhaps not 
so nfuch at the present day as in years gone by. It is 
often argued that because improved mechanical methods 
lead to the employment of a larger number of workers 
there should be no such objection. On the other hand, a 
little consideration of the matter leads one to the con- 
clusion that the objection is not altogether without practical 
foundation. Such machinery is frequently referred to as 
“labour saving.” What is the meaning of this term? 
Obviously it means that the introduction of such machinery 
renders the employment of so much labour unnecessary ; 
and if that is the case, it is obvious that the employer, 
not being a mere philanthropist, will dispense with certain 
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labour on the introduction of this particular plant. Very 
naturally, such prospects are not viewed with favour, 
more particularly by those most affected ; for if they are 
displaced, they do not necessarily find fresh emplovment 
with perfect ease. 

To take a parallel case, we can well imagine that “* capital 
saving ” on similar lines would not meet with approval by 
the average investor. It is quite true that the object of 
every manufacturer is to save capital as far as he can. In 
other words, if the same result can be obtained by the 
investment of less capital, it is naturally to his advantage. 
If, however, there were a general proposition that investor 
were paid off in large numbers through the introduction 
of new methods, the value of capital would be reduced. But 
even so, the investor always has the advantage that if 
capital is not required in this country it will certainly b 
required abroad and, therefore, there is little need for 
capital to lie idle, though, just as in the case of labour, the 
return obtainable may fall if capital becomes plentiful. I 
the case of labour, however, the transition from one localit 
to another is not a question of the penny post, wd 
unemployment leads to much hardship. 

If we look at things from the purely human point of vier 
—which, after all, is the common-sense point of view to 
adopt in the long run—we are forced to the conclusion 
that Labour will never accept so-called labour-saving 
devices and improved methods without fear of the conse- 
quences unless some means are adopted for dealing with 
unemployment in industry. This is, of course, a large 
question and one that is difficult, but there is little doubt 
it must be solved before we can expect industrial unrest 
to be eliminated. Suggestions have at times been made 
that persons thrown out of work should receive 
unemployment benefit. In all probability it will be neces- 
sary to evolve some such scheme, but so long as human nature 
is what it is—and we see no reason to suppose that it 
will change—it will not be possible to give unemployment 
benefit equal to the normal wage. Even reduced circum- 
stances may have their compensations in idleness. Never- 
theless, we think it will be necessary to look at the question 
on broad lines, and we hope that those who find it ther 
duty to consider such matters will look into it with a ful 
consideration of the commercial and economic problems 
involved. ' 


Review. 


Report on the Relativity Theory of Gravitation. By A. S. Er 
DINGTON, M.A., F.R.5. (London: Fleetway Press, Ltd.) Pp 
vit. + 91. 

This report by Prof. Eddington is the second of the series 
of reports recently instituted by the Physical Society to deal 
with subjects which are of a fundamental character, and at 
the same time scattered in physical literature, or otherwise 
inaccessible to those who desire a comprehensive survey of the 
theory involved. The relativity theory of gravitation, de- 
veloped during the war and outside this-country, is empha- 
tically of this type, and some of its implications are so interest: 
ing and vital that they should be part of the knowledge of 
every student of physics. In this report the whole subject 
is set out by one who, above all others in this country, ba 
contributed most to it, and especially in the direction 0 
simplifying the mode of treatment and rendering the theory 
acceptable to those whose mathematical attainment is only 
moderate. 

The crux of the exact theory necessarily lies in the geomettY 
of a somewhat complicated set of tensors, and this portion ° 
the work is relegated to a special chapter, so that the les 
mathematical reader can pass it by and yet gain a compre- 
hensive insight into the physical side of the subject. The 
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reader is led by simple stages from the consideretion of a . 


swimmer moving along stream and back, or across stream and 
back, to the principle of relativity, with its implications regard- 
ing the nature of our measurements of length and time, and the 
variability of mass with motion. The relations of space, time 
and force are then discussed, until we come to Hinstein’s 
Principle of Equivalence, and the nature of space and time 
in the gravitational field. The chapters which will make the 
strongest appeal to the general reader are the fifth and eighth. 
In the latter the curvature of space and time is treated, which 
may seem metaphysical until the work is read. Chapter V: 
gives an account of the “crucial phenomena,” or physical 
phenomena to which the theory leads, and which await ex- 
perimental test, or have already passed this test. They are 
few innumber. The most important—and remarkable—is the 
‘anomaly in the motion of Mercury's perihelion. This has defied 
astronomers working on the inverse square law of gravitation ; 
but this theory removes the discrepancy completely. 
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The second crucial phenomenon is a displacement of the 
spectrum lines of solar atoms towards the red end of the 
spectrum, predicted by the tħeory—so large a displacement 
as to be equivalent to a Doppler effect for a velocity of 0-634 km. 
per second. It has been claimed by St. John that this effect 
does not appear on photographs already existing of sufficient 
precision to test the point ; but the theory can apparently be 
reconstituted to evade this possible difficulty. 

The third phenomenon is a bending of rays of light by a 
strong gravitational field, which can be tested by observations 
of stars seen close to the limb of the sun. The test is to be 
applied at th: coming solar eclipse by Prof. Eddington himself 
with others. 

It is hardly necessary to say, in view of its authorship, that 
to find any valid criticism of the report in any detail is difficult. 
These reports are well printed, and in a very convenient form, 
as those who are familiar with the first + ill recall. 


J.W. N. 


Apparatus for the Determination of the Spherical 
Candle-power of a Source of Light.’ 


By Dr. J. SAHULKA. 


The spherical candle power of a lamp is usually found by deter- 
mining the illumination on a vertical plane, passing through what 
may be called the centre of gravity’ of the lamp; this plane is 
gradually then turned round through 10 deg. at a time; thus a 
polar curve can be constructed, which gives the Rousseau curve, 
and from this the mean spherical or hemispherical candle-power 
-can be found. If the illumination isirregular vertically, so to speak, 
then it is necessary to determine the illumination in several vertical 
planes and to take the mean of the values £o found. 

This method is very laborious. Dr. Strache in 1911 showed that 
it is only necessary to take the illumination in directions that make 
angles of 2-8, 8-6, 14-5, 20-5, 26-7, 33-4, 40-5, 48-6, 58-2, and 71-8 deg. 
with the horizontal; and that one takes merely the arithmetic 
mean of these values without the necessity of constructing the 
Rousseau curve. This result, in fact, depends on the properties « f 
the Rousseau curve. The question is whether this result cannot 


be obtained by one reading on some sort of integrating photometer. — 


Ulbricht’s photometer is well known and consists of a hollow sphere, 
which is painted white on the inside, the light reflected from the 
walls being received on a sheet of opal glass, and being thus a measure 
-of the mean spherical candle power. Of course, this result is not 
precisely accurate, because some of the light is absorbed by the 
walls and not reflected. The diameter of the sphere must be at 
least 1} metres in order to obtain reasonably good results; none 
the less, Ulbricht’s photometer is probably the best of it class. 
Blondel’s lumenmeter and Kriiss’s photometer use mirrors to reflect 
the light to the photometer; the mirrors must be adjusted to suit 
the distanse of the lamp from the photometer, and must be as 
large as the lamp, otherwise only a portion of the light would reach 
the photometer. In any case neither Ulbricht’s nor either of the 
other types is suitable for dealing with large lamps. 

The following description refers to a piece of apparatus which 
can be used with anv photometer to determine the spherical or 
hemispherical candle power fiom one reading; it can therefore 
be called an integrating photometer. The main point lies in the 
arrangement of a number of plates of plaster of Paris in a vertical 
plane, which passes through the centre of the lamp; these plates 
are arranged at an angle of 45 deg. to this vertical plane ard to 
the horizontal axis which passes through the centre of the lamp. 
Thus all the plates touch a common conical surface. The plates 
are not arranged at equal distances apart, but in such wise that 
they divide the surface of the sphere into equal zones. The whole 
thing is placed beside the photometer bench in such a way that the 
centre of the circle on which the plates are mounted lies on an 
extension of the axis of the bench, the circle itself being at right 
angles to the axis. The lamp is placed at the centre of the circle, 
and is protected by a shield from the photometer head, The light 
Teflected to the photometer by the plates is the mean spherical 
candle- power. 


The use of plaster of Paris plates instead of reflecting mirrors 
ae eee ea 


* Abstract of an article in the “Elektrotechnische Zeitschritt, ’ 
-No. 26, 1918. 


has certain advantages. In the first place they can be small and 
independent of the size of the lamp; it is only necessary that the 
light which reaches the photometer shall be proportional to the 
light of the lamp. The second advantage is that the plates do not 
require to be adjusted to suit the distance of the lamp from the 
photometer. The apparatus does not require to be large ; and there 
is also the advantage that too much light does not reach the photo- 
meter. The calibration of the apparatus depends on the use of a 
lamp of known spherical candle power; the constant must be 


determined for different distances of the photometer head from 


the lamp. 


Fic. 1.—SuHow1xa FRONT View Fra. 2.—SHowine Sink VIEW OF 
OF THE APPARATUS, THE APPARATUS. 


The drawings show the general design of a piece of apparatus 
that has been installed in the polytechnic at Vienna; however, 
for the,sake of clearness only five instead of 10 plates are shown 
in each quadrant. Fig. 1 shows a front view and Fig. 2 a side 
view. A is a vertical board ; the plaster of Paris plates are arranged 
on a circle; in each quadrant there are five horizontal arms B, 
which carry pieces, shaped as shown at C, on their ends; the 
surfaces of these end-pieces are inclined at an angle of 45 deg. to 
the axis OX. On these end-pieces the plaster of Paris plates are 
fixed. Even in the case of large lamps, the diameter of the circle k 
need not be more than 89 cm. ; the plates are 2 cm. broad in the 
direction“of the circumference of the circle, and 4 cm. in the other 
direction. The radii drawn from the centre to the middle of the 
successive plates make angles with the horizontal 2-8, 8-6, 14-5, 20-5, 
26:7, 37-4, 40-5, 48-6, 58-2, and 70-8 deg., i.e., assuming there are 
10 plates in each quadrant. There is sufficient room in the middle 
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between two neighbouring plates for the suspension of an arc lamp, 
or for supporting an incandescent lamp. Instead of carrying the 
plates on arms, they could be supported on a cylindrical drum. 
A small platform is shown in the mddle: by means of wheel and 
pulley the lamp can be rotated into different positions. The 
platform would have to be removed if arc lamps were to be tested. 
The apparatus is to be so arranged that the axis OX coincides with 
the axis of the photo.neter bench. A shield of suitable size must be 
used to prevent the light of the lamp from reaching the photometer 
directly ; and black cloths must be used to cover the walls of the 
room, the board 4, &c., in order to prevent light from reaching 
the photometer by reflection from anything except the plates of 
plaster of Paris. +p: ff: Pt PY Be Pe bed Pri 

The author’s measurements were carricd out with a Kriiss pkoto- 
meter, and the author explains several small moditications which had 
to be made in order to avoid shcdows. The distance of the lamp 
to be tested from the photometer head had to be at least 175 cm., 
because otherwise shadows were cast; various other little ¢djust- 
ments are mentioncd. In order to determine the constant of the 
integrating photometer, the mean spherical candle-power of a 
200 c.p. Wotan lamp on 220 volts was determined in the usual 
way in different directions. The lamp had a bulb of opal glass. 
On the side of the lamp socket a figure of 150-8 ¢.p. was obtaincd ; 
on the side of the lamp tip the figure was 166-6. This gives a 
mean spherical candle-power of 158-7. The lamp with which it 
Was compared was a small carkon-filament lamp, which gave a 
candle-power of J/=1:314 on 12 volts. If r is the distance of the 
calibrating lamp from the head of the photometer, then the illumina- 


tion on the plate of plaster of Paris is e--—lux. Let the distance 
r 


of the lamp in the integrating photometer from the head of the 
photometer be d. If the light from the lamp had fallen directly 
on the head of the photometer, then its illumination would te 


I 
- d*, 
72 
indirectly hy reflection from the plaster of paris, then this value 
must be multiplied by a constant k, in order to obtain the mean 


Seeing that the light only reaches the head of the photometer 


. i Id? 
hemispherical value. Thus Im=k a In this formula all the 


values except k are known. 
Thus d=175cm.: e==2-411 lux: 
d=200 cm.: e=1:919 lux: 


These measurements were continued up to values of 375 cm. 
for d, but the light fell off too much to allow very exact results, 
and the variations of the network voltage contributed towards the 
same result. However, it may be said that the curve for e is 
hyperbolic. and the curve for k sinks at first and then runs some- 
what parallel to the axis of abscissæ. 

In order to tind the value of k over a wider range a 3,0G60-c.-p. 
Nitra lamp was taken and compared with a tantalum lamp giving 
30 ¢.-p. Both were connected to a battery giving 110 volts. Up 
to values of d, which were less than 375 cm., the tantalum lamp 
was kept at 110 volts, when it had a spherical mean cardle-power 
of 23-7; for higher values the voltage was lowercd to 7ō'and the 
candle- power to 6-74. 

With d=200, r=86-5, ard e=31-68 lux. 
X 31-68 x 4= 2,619 c.-p. 

Taking this as our starting point, measurements were made for 
different values of d. The curve for e is perfectly regular and the 
curve for k agreed with the values found with the Wotan lamp. 
The values for k were as follows :— l 


k=21-5, 
k= 20-67. 


k= 20-67. Im=20-67 


d=175 k=21-29 d= 325 k =18-99 
d == 200 k =20-67 350 18-91 
d = 225 k= 20-16 375 18-89 
250 19-76 400 18-88 
275 19-44 425 18-88 
300 19-17 450 18-88 


Books Received. 


[Copies of the undermentioned works can be had from THe ELectrician Offices, on 
receipt of published price, plus postage.] : 

“ Memorandum on the Industriel Situation after the Wer.” ‘ke 
Garton Foundetion. (London: Harrison & Sons.)’ Revised and 
enlarged edition. Pp. 175. 2s. net. 

“,Practicel Telephone Handbook end Guide to the Telephonic Ex- 
change,” by Joseph Poole. (London: Sir Isaac Pitman & Sons, Ltd.) 
Pp. xxiii.+723. 12s. 6d. net. 
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Electric Welding. 


In what follows we give an account of the adjourned dis- 
cussion on February 21st of a Paper on “ Electric Welding” 
read before the Institution of Mechanical Engineers by Mr. 
T. T. Heaton. An abstract of the Paper appeared in our issue 
of January 3lst. 

Mr. S. G. Martiew preferred a combination of glasses to mica for 


protecting the eyes of the operator when using the electric welding 
process, He suggested dark green for absorbing the ultra-violet rays, 


-deep ruby for absorbing the infra-red, then a smoked and ten a plain 


glass, arranged in the order specified counting from the operator's eves, 
The skin of the operator should also be protected by a thick layer of 
heat and current-resisting material, An aluminium helmet was often 
employed, and this left both gauntletted hands free. The object to be 
welded should always be earthed, thus lessening the chances of shock. 
Even slight discharges had been the cause of accidents when work was 
being done on a staging or in other risky positions on vessels. After 
experience with both vas and electric welding, he was inclined to favour 
the latter. He mentioned a case of a fractured steel valve body for 
superheated steam. Several attempts had been made to weld this by 
means of the oxy-acctvlene process, but subsequent pressure tests dis- 
closed oozing, and soundness was only finally ebtained by employing 
the are process. More recently he Lad successfully treated a defective 
superheater header, fin. thick, with Lowmoor iron pencils. using a 
direct current of 450 amperes at 175 volts. After passing a hydraulic 
test of 225 Ibs. per sq. in., this header had for months been under a daily 
working of pressure of 170 Ibs. per sq. in. Very favourable experience 
with a somewhat similar apparatus on repairs to cracks in furnace tubes 
has been reported from Canada. These repairs were actually made 
whilst the boiler was carrying 125 lbs. per sq. in., steam pressure. By 
careful working of the electrode, a thin section was tirst laid over the leak, 
and the waterthus being stopped the weld was built up in the ordinary 
way. 

Mr. R. ©. MacDonaxp said that in his experience the oxy -acetylene 
process had not answered for the welding of locomotive, land and marine 
boilers. With electric welding, though His experience was less, he had had 
no such failures, such as he admitted withthe other. In the case of one 
very old ship boiler,with badly leaking furnaces, a repair made by the oxy- 
acetylene process had lasted only three months, but electric welding had 
proved a success. Subsequent repairs carried out on fire boxes in loco- 
motive, marine and land boilers, were all holding up well. He asked for 
more information on the welding of copper, as he had been trying to weld 
cracks in copper tire boxes, and had not been successful. 

Sir HENRY FOWLER said he did not at present see how building up, 
apart from welding, could be done with copper, because owing to the heat 
conductivity of the copper the heat was dissipated too quickly. He 
would like to know the conditions under which the welding of copper was 
feasible. It had been claimed, in connection with the deposition of 
metal, that there was considerable advantage in using a pencil with an 
outer case of nickel. 

Mr. JoHN ADAMSON pointed out that the electric welding process could 
more quickly be learned by an unskilled workman than the oxy-acetylene 
process, was more local in its effects, and did not give the same trouble 
due to oxidation of the parts welded together. The arc process was more 
suitable for thicker plates than acetylene welding. The question of 
testing welds was important, and a method by which inspectors could 
judge whether the weld had been properly made or not was badly needed. 
At present, the experienced operator knew; the danger was that bad 
workmanship might be covered up, and the result would not be evident 
until it was too late to be remedied. The Paper did not give a clear 
guide as to the best voltage ; 25 or 30 volts appeared to be sufficient for 
the arc, but a much higher generator-voltage, even 110, was suggested ; 
that apparently meant considerable loss in the regulating resistance. 
Would not 60 volts at the generator be sufficient ? He would like 
information as to the probable speed at which welding could be carried 
out on, say, plates from } in. to } in. thick, and also the amount of power 
and the size and quantity of the particular electrode. Welding was 
adaptable to many processes of manufacture which could not other- 
wise be executed, but there would have to be a period of trial and error 
during which they would find out what was suitable and what was not. 
Only experienced operators should be put on to important work. 

Mr. F. C. H1szerp considered that developments would be favourable 
to electric welding. Reference had been made to the welding of the 
bedly damaged parts of the German vessels that were taken over by the 
American Government in 1917. Not only had the pipe lines, in some 
cases, been completely demolished. but the steam cliests, which in many 
cases were of cast steel, had also been broken, and even such parts a8 
crankshafts had been smashed with the object of ruining the boats for 
further service. The carrying out of the repairs in the ordnary way 
might have taken many months or even years, and cost a large sum 0 
money. In his opinion correct temperature was the whole secret of 
success with electric welding. For every kind of weld there was & 
critical temperature which was the correct temperature, and a variation 
in the current of 15 amperes was quite sufficient to cause a bad weld. Too 
high temperature led to a segregation of carbon occasioning slag spots an 
imperfect work ; on the other hand an unduly low temperature cau 
holes in the weld which were equally disastrous. Another point © 
extreme importance was the nature of the electrodes which must be 0 
suitable metal so as not to be adversely affected by the heat of the arc- 
An excess of mangancse was necessary to compensate for the loss m the 
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electric arc. The composition of the electrodes should also be uniform, 
and makers should periodically test them to ensure reliable- results. 

Mr. Heaton briefly replied to a few points raised at the previous meet- 
ing. With regard to electrically welding high speed steel tips to tools, 
the shanks of which were of mild steel, he said he could not give detinité 
figures of the limits of temperature, which varied for different classes of 
steel. With a little experience the operator was able to judge whether 
the temperature was correct. No flux was required. 


Gorrespondence. 


STAFF ENGINEERS AND THE ELECTRICITY 
SUPPLY BILL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: At a meeting held at Caxton Hall, Westminster, on 
January 30th, 1919, which was attended by nearly 200 long- 


service Officers and members of the permanent staffs of the — 


London Electricity Supply Companies, it was’ unanimously 
resolved to form the Association of Officers and Staff Members 
of the Electricity (Power and Supply) Companies of Great 
Britain. 

The immediate future will probably see the absorption or 


amalgamation of the existing electricity (power and supply) - 


companies throughout the kingdom in one way or another, 
and, as a result, the position of some members of their staffs 
may be adversely affected. The right to compensation of 
those officers and servants of the London water companies, 
who suffered loss or diminution in position through the institu- 
tion of the Metropolitan Water Board, was embodied in the 
Metropolis Water Act, 1902; and the principal object of this 
Association is to ensure for its members the recognition of 
similar rights. It is obvious that the co-operation of all those 
interested will be the most effective means of securing the 
desired result. : 

The Association will take all steps necessary to foster and 
protect the interests of its members. Membership is open 
to the stafis of the power and supply companies of Great 
Britain, both technical and commercial, whose period of service, 
not necessarily with the same undertaking, exceeds 10 years. 
If anv of your readers wish for further particulars I shall be 
glad if they will communicate with me.—I am, &c., 

OswaLD M. AnpReEws, Hon. Secretary. 

19, Carnaby-street, London, W.1., Feb. 24. 

[We think this action is most desirable, and we hope that the 
Association will be strongly sipported.—Ep. E.] 


Peace Aims of the F.B.I. 


THE FEDERATION OF BRITISH INDUSTRIES have already presented two 
reports dealing with the question of the payment of the costs of the War 
by the Enemy Powers, and in a third report they present their final 
reasons for gonsidering that such a payment is essential and possible, and 
suggest methods by which an indemnity could actually be raised. It 
may be that the Central Powers cannot bear the whole cost, but that 
remains to be proved. Let the whole cost be charged against them, and 
then the Allied nations can subsequently remit such proportion as it is 
definitely proved that they cannot pay. 

The Federation suggest five main groups of enemy assets: (1) enemy 
investments abroad ; (2) public utilities in areas transferred to Allies ; 
(3) movable assets (ship3, art treasures, &c.); (4) State and municipal 
owned properties and enterprises with all public utility services; and 
(5) private industrial concerns. The first two classes of assets could be 
taken over at once. Enemy investments abrcad are estimated at 
£1,000,000,000, and railways and other public utilities in areas perma- 
nently taken over by the Allies at £60,000,000. All ships building or in 
existence at the signing of peace should be handed over to the Allies, and 
should be treated as an asset for payment of the indemnity, but should be 
divided according to the Allies’ losses in ships. The German ships are 
now worth £120,000,000. Among the advantages of this course would be 
that it would restore our mercantile marine supremacy, and give the 
Allies an almost complete control of all imports of raw materials into 
Germany and of her manufactured exports. j 

At a very moderate estimate objects of art to the value of £60,000,000 
should be obtainab'e from Germany. Before the War there was some 
£180,000,000 worth of gold in circulation, but the total safety obtainable 
from both sources would probably not exceed £100,000,000. From the 
five main group; a total of £1,340,000,000 would be obtained. At a 

ugh but low estimate the German and Austro-Hungarian municipal and 
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State-owned enterprises should be able to carry debentures worth at 
lea st £6,000,000,000. It is probab!e that the debentures, with a treble 
security of the German Government, the Associated and Allied Govern- 
ments jointly and each Allied Government respectively would readily 
h> taken up in exchange for the War Bonds or War Loan Stock of the 
Allies which would then be extinguished, and so automatically reduce the 
taxation necessary to pay their interest and sinking fund. 

The Allied War Debt is at least £25,000,000,000, and deducting the 
£7,340,000,000 obtained from the assets and debentures, a balance of 
£17,660,000,000 would still remain to be paid off, and the interest 
carried, This would have to be met as far as possible by taxation on 
remaining assets. Difficulties of exchange are d'alt with. and the report: 
concludes as follows: ‘The German savings, instead of belonging to 
them, will belong to us, and instead of being invested by them in enter- 
prises competing with us can be in ‘ested by us in enterprises under our 
control Thus the Allies would reverse the policy formerly followed by 
Germany and gradually penetrate and control Centra! European enterprise 
and industry, and particularly und-veloped sources of raw materials. 
If each year there was a surplus credit which had to bz employed in 
Germany, the result would also be that money in Germany would bs 
cheaper than in countries outsid>, But as this ' money’ would be under 
Allied control no harm would be d m>, since it would mean that the real 
savings of the various nations could be kept for the dovelopment of the 
rest of the world, and Germany would less and less be able to prepare the 
war of revenge which she obviously contemplates at the present moment. 
Further, in controlling her ind istries we should largely oblige her to take 
what she had to import for these industrics from the Allies instead of 
from neutrals.” / 


Industrial Disputes. 


The attitude of labour in all industrial disputes will no doubt be 
largely influenced by the report of the Commission to: be appointed to 
inquire finto the MINERS’ DEMANDS for which Mr. Lloyd George intro- 
duced the Coal Industry Commission Bill into the House of Commons on 
Monday. He pointed out the serious effects which the concession of 
the full demands of the mincrs would have on the trade and industry of 
the country, and appealed to the miners to wait until the Commission 
had reported. 

In the Committee stage on Tuesday the Prime Minister announced that 
if the miners joined the Commission he was prepared to guarantee that 
the report would be in the hands of the Government on March 20. The 
Bill then went through Committee without ‘opposition, and was read a 
third time. In the course of the debate, Mr. J. H. Thomas announced 
that the Miners’, Railwaymen’s and Transport Workers’ Executive had 
decided that no one section would settle the question without consulta- 
tion and agreement with the others. This decision probably means that 
the miners will continue negotiations, and it is ‘now probable that a 
strike will not take place on the 15th prox. 

A national conference of ENGINEERING AND ALLIED TRADES’ JOINT 
CoMMITTEES decided on Saturday to demand a 40-hour week for all 
workers in the sipbuilding area. . 

A meeting was held in Manchester on Saturday of the local members 
of the ELECTRICAL TRADES’ UNION for discussing the dispute with the 
British Westinghouse Co. and Messrs. Ferranti Limited, in connection 
with which about 250 semi-skilled men have been on strike some time. 
It was decided to take a ballot in order to discover whether the members 
were prepared to give a week's noticé to cease work in support of those 
on strike. The support of the Manchester Committee of the Federation 
of Engineering and Shipbuilding Trades is also being sought. The dispute 
is concerned with the minimum wage of the transformer winders and 
other workers, who are described by the Union as semi-skilled men. 
Their case has been the subject of prolonged negotiation, and it is main- 
tained by the Employers’ Association that a question of principle is at 
issue which cannot be decided without affecting the position of many 
other workers outside the ranks of electricians. They have already 
offered terms which the Union's representative agreed to recommend the | 
men to accept, but which the men would not accept ; and, further, that 
a court of arbitration decided in November last that the claim of the 
Union had not been established. The claim is for a minimum rate of 35s. 

The ballot which the executive of the Electrical Trades Union decided 
to take on the question of a 44-hour week has been deferred, and ballot 


. papers are not likely to be in the hands of the members for another 


week. 


A conference took place at the London County Council Hall on the 
20th inst. between representatives of municipal and private TRAMWAY 
AND OMNIBUS undertakings and the delegates representing tramway, 
motor omnibus and transport workers, with -reference to employment 
and wages. At the conclusicn of the conference, concluded at 4.30, 
subsequent!y the chairman (Mr. Hamilton) made a statement that the 
negotiations had not proceeded much further. They could not agree 
upon certain facts, but there was a provisional offer and they were going 
to consider that further. In the meantime they were going to communi- 
cate with the Ministry of Labour on certain facts, and they would meet 
the union representatives after they had been to the Ministry of Labour. 

The demands of the men are equivalent to an advance in pay of 36 
per cent., and tha rock on which the negotiations have foundered is the 
refusal of the employers to give present rates of wages for a much smaller 
working week. 


258 


The National Executive Council of the ELECTRICAL POWER ENGINEERS’ 
ASSOCIATION, at a recent meeting, decided unanimously on thefollowing 
policy for its members during contemporary trades and abour disputes : 

(1) That where the members of any other trade union strike with the 
object of coercing members of the E.P.E.A., the members of the latter 
union shall make every endeavour to maintain continuity of supply. (2) 
That where a dispute or strike appears to be due to failure of an employer 
or a trade union to carry out en award or agreement, or where either 
party has refused arbitration or to negotiate after the receipt of not less 
than seven days’ notice in writing from the other party to enter upon 
negotiation or submit to arbitration, or where the members of a trade 
union are acting contrary to the constitution of their union, the National 
Executive Council of the E.P.E.A. shall immediately get into touch with 
the employer and with the officers of the union concerned to ascertain 
the facts and decide upon the line of action for members of the KE. P.E.A. 
affected, and inthe meantime members of the E.P.E.A. shall make every 
endeavour to maintein continuity of supply in the public interest. (3) In 
all other cases of disputes or strikes where constitutional methods have 
been adopted and failed, the Divisional Emergency Committee will 
instruct members of the E.P.E.A. to carry out their normal duties only. 

An important statement as to the policy of the Government with 
regard to theWorRKING Hours question was made on Tuesday bySir David 
Shackleton to a deputation of Scottish Trade Union Congress Parlia- 
mentary Committee. Sir David said the policy of the Government with 
regard to hours was that it was a matter which must be decided by the 
trades concerned. The Government thought it impossible to have 
anything in the nature of a uniform system. 

The SoutH WALES ELECTRICIANS AND WIREMEN who have been on 
strike for some time resumed work on Monday on the basis prevailing 
at the time when the strike commenced, but a conference between the 
employers and workmen’s representatives took place at Cardiff on 
Wednesday. 


Patent Record. 


SELECTION OF ELECTRICAL PATENTS RECENTLY GRANTED. 
122,022 Joun Harry Hickey. 
_ Improvements in electric anti-overheating devices for electric irons. A resistant 
fusible by exterior heat is used. 
122,034 CHARLES WILLIAM KAYSER. 
Improvements in electrode holders for electric furnaces. Various types of water- 
cooled electrode holders are described. 
122,047 WESTERN Exectric Co., Ltp., GERALD DROKIN AND POLINKOWSKY. 
‘Machine switching telephone systems. A telephone exchange system adapted 
for connection to a machine switching exchange, so that other connections already 
existing are not disturbed. 
122,085 Icranic Evectric Co., LTD.. ELEctric MOTOR CONTROLLERS. 
Means are provided for connecting a polyphase motor to a supply circuit througs 
a plurality of compensator windings and subsequently cutting these off. Variou 
modifications are described. , 
122,141 JoHN HERBERT ST. Mee MAWDSLEY. 
Dynamo electric machines. An arrangement of fan and radiator for dissipating 
the heat of dynamo electric machines of the enclosed type. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of invent ons. 


January 9, 1919. 
[642 SuUCHOSTAWER. Magnetomotor acting by repulsive movements between double 
poles. 
644 BoLTton. Equaliser connections on armatures. 
668 ANTONOFF. Electric batteries. e 
683 Harvey. Electric heated melting furnace. i 
693 Epison Swan ELectric Cs. Production of argon 
694 Conen. Telephone circuits. . 
January 10, 1919. 
730 Bey. Electric lampholders. 
765 Brown, Electric contacts. 
January 11, 1919. 
806 Woops. Electric earthing devices. oe 
816 LELE ATE CONSTRUCTION & MAINTENANCE Co. Means for gripping submarine 
cables. 
- 827 La VALETTE. Magnetos. 
January 13, 1919. 
Regulation of electric arcs. 
864 Kanı. (Radke & Leich.) Electric sparking plugs for internal combustion engnes 
884 B.T.-H.Co. (G.E.Co.) Elastic fluid turbines. . 
[885 SANDBERG. Heat treatment of railway and tramway rails. &c. l 
888 Brock Generation of electricity in connection with internal combustion engines 
or steam generating plants. 


858 STEVENS. 


' [889 Laut. Cooling dynamos, motors, &c. a . 

1903 Gusw. Electric apparatus for prevention of corrosion in boilers, &c. 

910 MELANN. Electric light sockets. | 

919 SHERWILL. Telephone systems. 

929 BRITISH WESTINGHOUSE ELecTRIC& MF.cCo. & CHEBTHAM. Electrical measuring 
instruments. 

930 BRITISH WESTINGHOUSE ELectric & MFG. Co. Liquid-sealed glands for rotating 
shafts. 

January 14, 1919. 
955 TopMAN. Electrica apparatus. 


965 Borte & Epripce. Variable condensers for wireless telegraphy and telephony. 
967 SmitH. Maenetos for ignition purposes. 
993 GRAHAM. _ Telephone systems. l = 
1.009 Ancus. Electrically-driven vehicles. (14/1/18, Sweden. 
1,012 FeSsENDEN. Signalling and otherwise utilising radiant impulses. (14/1/18. U.S.) 
January 15, 1919. l 
1.044 JENKINSON. Trolley-wheel mechanism of tramways. 
1,071 NayLor & Tyrer. Electric batteries. 
1081 TURNER. Telephone systems. 
January 16, 1919. 
1.123 Watson & Co. & Travis. Resisters for electric furnaces. 
1,129 Raw.inson. Electrified vibrator. 
1.1 Sparking plugs for electric ignition systems. 
1,155 Stirk. Series-wound electric motors. 
1,190 JouHNsON & PHILLIPS & ORTON. Truck type of switchgear with duplicate ‘bus 


rae 


bars. 
1,207 British WESTINGHOUSE ELectric & Mro. Co. Heating feed water in power 
plants. 
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Commercial Topics. 
Ea 


Restrictions Upon Colonial and Export Trade. 

Illustrations of the greet difficulties of exporting houses and of the 
restrictions upon the expansion of business were given at the annual 
mectiny of Messrs. E. W. Parry & Company, Ltd., on the 20th inst. The 
Chairman complained thet the restrictions upon the export of iron and 
steel and other metals had been more severe during the past year than 
in any previous period, and on meny occasions it had been impossible 
to obtain permits for the manufacturers and licences to ship goods which 
which were badly needed. Sir J. Fortescue Flannery, Bart., M.P., also 
emphasised the fact that the outstanding feature of the past years 
business was the very great difficult vy in getting shipments and the great 
difficulty in getting permits for cerrying on their business. He did nt 
know anv business that had heen more hampered by Government control 
than theirs during the later period of the war. Besides the difficulties 
under which they worked through Government restrictions, they had an 
enormous excess profits duty to pey, and they had to meet income tax, 
not only on this side, but there was also a colonial income tax to be met 
out of the profits. Those, perhaps, were necessary requirements and 
im posts in time of war, but thev looked forward to their being lightened 
at the earliest possible moment. The duplicate income tax was wrong 
in principle, and the sooner a change was made the better for the ex- 
pansion of trade. They also hoped that the excess profits duty rate 
might. soon be reduced. They know that they should only acquire the 
German colonies as trustees and as managers of them, but that would 
not prevent their company from looking to the business interests the 
were undoubtedly to be obtained when those large territories were com- 
pletely under British management. They had already hed the matter 
very fully before them, and it was receiving the close attention of the 
Committee in the colony as well as the Board at home. They were 
ready to take advantege of the opportunity to expand the business, and 
when the expansion did take place in South Africa by rooting the Germans 
completely out of that portion of South Africa which they acquired, no 
one would be more energetic in developing their trade connections. 


$ * x x 


Seheme for Expansion of Export Trade. 

At a meeting of the British manufacturers in Manchester last week, 
it was agreed that the British Manufacturers’ Corporation should amalga- 
mate with the Federation of British Industries for the purpose of con- 
centrating upon the extension of overseas trade. Sir Chas. Mandleberg, 
who presided, said that the step meant there would be no danger of over- 
lapping. The Federation had decided to work their scheme, which was 
on the basis that was first put forward by himself, and adopted by the 
Corporation, the F.B.I. having already a large organisation and being 
in touch with nearly 16,000 firms, as well as including the leading firms 
in the country in their list of full members. A beginning had already 
been made in Spain, and further developments were in progress. He 
had a vision, he said, of these Overseas Trade Commisaioners—all of 
them men of the highest commercial qualifications, conversant with the 
language and customs and commercial needs of the countries to which 
they were appointed—established in offices suitable to their standing in 
the chief commercial centres of the world, with a competent stafi to 
help them in protecting the interests of members, reporting on foreign 
competitors doings, &c. He pictured the visit of a British manufacturer or 


- his representative to a foreign country with the intention of opening up 


business in that market. Under present conditions such a visit provid 
more trials and difficulties than good results. Their scheme would 
enable a: manufacturer to be received as a welcome guest at their orga- 
nisation’s headquarters in a foreign country. The commissioner and his 
experts would give him up-to-date information about the country 8 
needs and possible openings. He could go on from there to another 
market and repeat the process. At home, if new to the export trade, he 
could go into one of the branch offices of the organisation and be promptly 
informed of all the precautions to take and the pitfalls to be avoided. 


+ * + * 


A National Council of Industry. 

A scheme tor the creation of a National Council of Industry has been 
prepared by Mr. R. Lloyd-Roterts, secretary of the Chemical Trade Joint 
Industrial Council. It is proposed to form (1) an employers’ central 
council, to focuss employers’ opinicns in all industries ; (2) a trade union 
central council, to represent all industries ; and (3) a national counti 
of industry, formed of the above, which is to be the supreme authonty, 
outside Parliament, on all labour questions. The two central councils 
would each heve its executive. The primary function of the national 
council would be to consider promptly all matters referred to it by either 
executive council, and to advise the Government.as to the legislative oT 
administrative measures required. No cessation of work, either by str ike 
or lock-out, should take place until the national council had considere! 
the matter in dispute. There must be prompt methods, end a time-limit 
within which the decision of the national council must be given. The 
other factor of supreme importance is the personnel of the council. The 
members of both sections of it must be unquestionably in possession © 
the confidence of the interests they represent. It is also suggested that 
there should be created panels of employers and trade unionists, poss* 
ing the confidence of their fellow-employers and of the workpeople. 
From these panels should be arranged rotas, so that at all times ther’ 
would be in existence a body consisting of, say, three employers oe 
three trade unionists, to act as special commissioners, who could v)5! 
promptly the scene of any dispute and endeavour to settle it. 
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Restrictions upon Issues of Capital. 


It is announced that the Reconstruction Committee on Currency and 
on Financial Facilities have advised that it is not possible, under 
existing financial conditions, to dispense with the control of capital issues, 
and for the present control will be continued in a modified form. It is 
pointed out that it is imperative during the reconstruction period to 
preserve for undertakings which are essential for the speedy restoration 
of commerce and industry, and the development of public utility services, 
an adequate share of the capital which is available for investment. A 
regulation has, therefore, ben made prohibiting fresh issues, except under 
licence. The Capital Issues Committee will be reconstituted, and its 
business will be “ to consider and advise upon applications received by 
the Treasury for licences for fresh issues of capital, with a view to pre- 
serving capital during the reconstruction period for essential under- 
takings in the United Kingdom and to preventing any avoidable drain 
upon foreign exchanges by the export of capital, except where it is shown 
to the satisfaction of the Treasury that special circumstances exist.” 


* +% * * “ 


The Excess Profits Duty. 


The “* Daily News ” Lobby Correspondent states that the Government 
intends to abandon the Excess Profits Duty, or, at any rate, greatly to 
reduce it. In substitution for the Excess Profits Duty the Treasury 
are considering an important scheme for taxing above a certain level the 
profits of every industry by a tax graduated upwards. 

We hope that the announcement will prove to be correct, for there is 
no doubt the Excess Profits Duty is now operating as a serious check 
upon industria] enterprise and is retarding the expension and prevent- 
ing the starting of new enterprises. ` 

* * % +% 
New Bank for Foreign Trade. ' 


“ The Times ” announces that a group of banks have agreed to form 
a new British banking institution to deal with foreign business. The 
title of the new bank will be the British Overseas Bank, and it will, 
subject to Treasury sanction, begin business within the next few months. 
The capital will amount to about £2,000,000. The ordinary shares will 
be subscribed entirely by the participating banks which will participate 
in the new venture, and the 6 per cent. preference shares will be issued 
to the public. The new bank will aim at providing additional facilities 
for the British import and export trade, and will establish branches 
abroad. 
i * * * * 


Australia Declines to Export Copper Ore. 


The Commonwealth Government has declined to allow the Pilborra 
Copper Fields, Ltd., Western Australia, to export copper ore to Japan 
on the ground that the Australian retineries are capable of treating all 
such ore, matte, &c., locally. 

* * * * 


Electric Furnace Progress. 


In the course of a Local Government Board inquiry at Sheffield last 
week it was stated that there were 51 electric smelting furnaces taking 
electrical energy from the Corporation mains and 11 others were waiting 
to be connected. 

i ° * * * * 


Electricity Supply. 


Banrr Town Councit has appointed a committce to report up:n an 
electric supply scheme. 


LIMERICK Corporation has been authorised by the Board of Trade 
to increase the maximum price of electric current to 9d. per unit. 


BIRMINGHAM ELECTRIC SUPPLY COMMITTEE has decided to instal two 
two turbo-alternators of 15,000 kw. each at the Nechells power station. 


PONTYPRIDD ELECTRICITY COMMITTEE views ‘‘ with great concern the 
suggested transference of the control of electricity supply from the Board 
of Trade to the proposed Ministry of Ways and Communications.” 


ROTHERHAM CORPORATION has decided to seek Parliamentary powers 
to pay out of capital the interest on the loans raised for the new electric 
power station, and to extend the period of the repayment of the loans. 


An agreement has been entered into between MEXBorovaH Urban 

- Counoil and the Yorkshire Electric Power Company for the formation 

of a Joint Electricity Board for providing additional generating plant 
for the southern portion of the company's area. 


During the current year a sum of £25,000 will be taken from the profits 
of the BirmmnGHaM electric supply department and £25,000 from the 
tramways department for the relief of rates, but next year (1919-20) 
the former depart ment will only give £20,000 and the latter £15,000. 


BarmoutH Ursan Councin has received an ofier from Mrs. Peys 
Owen, of Aberartry, Llanbedr, to carry out an electric supply scheme, 
at a cost of over £12,000. It is proposed to erect hydro-electric works, 
and current will be supplied to Barmouth and villages in the district. 
The work of constructing two large dams is already in progress. The 
The Council has decided to interview Mrs. Prys Owen's engineer. | 

BIRMINOHAM ELECTRIC SUPPLY COMMITTEE recommend the purchase 
of the Hams Hall Estate, as at some future time it may be required for, 
among other purposes, the erection of an electricity supply super-station. 
Hams Hall is situated in the Valley of the Tame, between Kingsbury 
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and Coleshill, is near an important coalfield, adjacent to the main Midland 
Railway, and adjoins the estate of the Birmingham Tame and Rea 
District Drainage Board. 

The Norwicu city electrical engineer (Mr. F. M. Long) recently re- 
ported that in view of possible developments in electric power supply 
it would probably be desirable to erect a new power station in Norwich. 
This would, however, involve much consideration, and as the necessary 
works could not be completed in timeto meet the d2mands, itwas necessary 
to put down additianal plant in the present station, including a 5,000 kw. 
three-phase, 6,600 volt turbo-generator, with condensing plant, air filter, 
switchgear, &c., at £38,000; a 1,500 kw. rotary converter, with trans- 
former, switchgear, cables, &c., £8,500 ; one boiler of 40,000 lb. per hour 
capacity with superheater, mechanical stoker, economiser, &e., £9,000 ; 
building extensions, £2 500; feed pump. steam and water pipework, 
£700, and two 500 kw. rotary converters, transformers and switchgear 
and two 250 k.v.a. and two 50 k.v.a. transformers and switchgear, £8,300 


would be required; while the extensions of mains and services, &c., 


would take £10,000. 

The Electricity Committee reported to the Council last week that they 
had adopted Mr. Long's suggestion, and had placed an order for a 5,000kw 
turbo-alternator. They also recommended that application be made to 
the L. G. Board for sanction to borrow £77,000, and, efter discussion, 
this was agreed to. | 


On Friday, an inquiry was held at SHEFFIELD by the L. G. Board into 
the applicetion of the Corporation for sanction to borrow £699,692 for 
electric generating plent, &c. Councillor F. A. Warlow, chairman of the 
Electric Supply Committee, stated that many of the large works with 
private genereting plent obtained additional supply from the Corpora- 
tion instead of increasing their own, and some privete plant was dis- 
pensed with. Electric smelting furnaces had proved of great value in 
the steel industry. There were 51 furnaces now obtaining power from 
the Corporation, and 11 others waiting to be connected. The use of 
electricity was likely to be greatly increased for domestic purposes. 
There was a growing demand for it in smaller houses, and he anticipated 
thet the new houses—of which 15,000 were to be erected in the near 
future—would be wired during construction. In 1908 they had only 
3,383 consumers, but now they had 7,722; then 8,300,748 units were 
sold, against 172,451,007 last year. The capital expenditure hed gone 
up in the same period from £866,807 to £2,367,529 ; and the gross revenue 
from £78,535 to £639,667. Mr. S. Edger Fedden, general manager, said 
that the increase iù demand averaged for the last five vears 18,400 kw. 
per annum, and if that was mainteined the demand in March this year 
would be for 65,819 kw., and in 1923 for 99,743 kw. ; and to meet that 
the plant must be extended. 


Electric Traction. 


BELFAST TRAMWAYS COMMITTEE has instructed the general manager 
(Mr. J. S. D. Mofiet) to have the engineering section of the tramways put 
upon the 47-hour week basis. 


The Board of Trade have authorised RAWTENSTALL CoRPORATION to 
charge ld. for } of a mile for ordinary tramcar passengers and ld. for 
13 miles for workmen, subject to agreement with Bacup Corporation. 


LIVERPOOL TRAMWAY COMMITTEE has ordered 25 new tramcara and 
30 motor omnibuses. It is reported that the cost of an electric tramcar 
is more than three times what it was in 1913. The Committee believe 
that by obtaining new motors, which they can get supplied on favourab!e 
te-ms, it will pay to tale out tke o'd and instal new electrical equipment 
and repair in a thorough manner the bodies of existing cars so that they 
will be able to use them for some years. In this way a large number of 
additional cars can be made available for service. 


MANCHESTER TRAMWAYS COMMITTEE is making satisfactory progress 
with the task of restoring normal conditions of working. About 50 new 
cars are being built, and on Tuesday tenders for the supply of motors, 
trucks, bodies and rails, to the value of £150,000, were accepted. It is 
proposed to ask Stockport Corporation to enter into arrangements for 
a through service of cars to Reddish railway station. 

The Committce is preparing to give the employees a suitable welcome 
on their return from the war. About 700 men have already returned, 
but before long the number of demobilised tramwaymen will be 2,000. 
The tramway employees themselves are subscribing £350 ; the Committee 
will contribute £250, and £100 will come from the men's athletic society. 


Mr. Z. E. Knapp, manager for maintenance and construction of the 
UNDERGROUND Ecectric Raibways Company or LonpoN, has made 
a statement regarding the causes of overcrowding. He points out that, 
while the passenger traffic of London has increased, the transport accom- 
modation has not. In regard to the future, Mr. Knapp stetes that the 
schemes which came to a standstill when war broke out will be proceeded 
with as soon as conditions permit. On the District Reilway arrange- 
ments are being made to place orders for cars, so that all trains passing 
through the tunnel section may be made up to eight cars. Designs are 
being prepared of a new type of rolling stock which will be larger and 
equipped to deal more expeditiously with traffic. The London Electric 
Railway hopes to complete shortly the special stock for the Watford line 
of the Bakerloo. The Central London extension from Wood-lane to 
Ealing should materially relieve the pressure on the District Railway. 
The City & South London Railway is to be remodelled on the lines of the 
London Electric, and a connection made at Euston which will enable 
through trains to be run from Clapham Common to Hampstead and 
Highgate, via the Bank. : 
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Imperial and Foreign Notes. 


In the South African Government Mining Engineer's report for 1917 it 
is state 1 that at the United Steel Corporation's works two 34-ton Heroult 
electric furnaces are to be installed for carrying out a contract for 10,000 
shoes and di's for the mines, bat they will also be capable of producing 
the highest gr des of tool steel, &e. 


Accordin :to o teint st: tisties on the prodvetion of electricit vin Canada 
over 356 milion dollars have been invested in power stations, of which 
T9} per cent. are commercial enterprises, and 203 per cent. municipel 
or publicly owned. Practically 90 per cent. of the total production of 
electrical energy, representing nearly 1,850,000,000,000 H.P, was de- 
rived from water power. 

On the invitation of the Government of Bengal Public Works Depart - 
ment, persons and firms interested in HY DRo-RLECTRICAL and INDUSTRIAL 
DEVELOPMENT IN INDIA recently met Mr. J. W. Meares, electrical adviser 
to the Government, and Mr. Barlow in Caleutta to discuss the subject. 
A systematic survey of the water- power of the count ry is to he made. 

The * Times” states that it is probable the ELECTRIFICATION of the 
SUBURBAN LINES AROUND BOMBAY AND CALCUTTA will be proceeded with 
at an early date. The Great Indian Peninsula Railway has already pre- 
pared estimates for the electritication of several of the more Important 
sections of its system, and it is understood that the lines around Bombay, 
where the suburban passenger traffic is extremely heavy, will be the first 
to be converted. 

At a recent meeting of the British and American Technical Institutions 
at Calcutta, Mr. H. P. Gibbs, general manager of the Tata Hydro-Elect ric 
Power Company, gave some details of the progress of the new hydro- 
electric scheme to increase the supply of electricity to Bombay and 
district. 

At present Bombay is greatly in need of more power, and project 
was stated some three or f ur years ag> to utilise the water 
power of the Andhra Valley, some 56 miles from Bombay. The 
water is to be drawn off near the head of the valley through the scarps of 
the ghat by means of a pressure tunnel with a suitable surge chamber, 
the point of draw-off being 115 ft. above the lowest point. The lake will 
impound 5,000 million cubic feet of water below, and 12,500 million cubic 
feet above the draw-off level, and it is estimated that it will supply 
65,000 F.u.P., or 175-5 million kilowatt-hours a vear. The tunnel is now 
three-fifths driven and the foundations of the dam have been completed. 

A later project is under consideration at Nila Mula, where the reservoir 
will be 30 miles west of Poona, with a 70 mile transmission line to Bom- 
bay. When both the Nila Mula and Andhra Valley schemes are com- 
pleted it will be possible to produce 150,000 E.n.. A still more im- 
portant proposal is the great Keys project farther down the ghats, where 
it is estimated development work will give 300,000 E.H. p. day and night 
throughout the year. This project is now under survey, and it is hoped 
that it will lead to the creation of a new and important industrial centre 
where electro-chemical work on a large scale will be undertaken. 


The “ Times" correspondent in Rome announces that an offer has 
been received from America to supply 3,000,000 tons of CoaL To ITALY 
annually at a price below that of British coal, freiyhts included. 


According to the ` Vossische Zeitung,” it is the intention of the 
German Government to erect Germany s largest wireless station at 
Hamburg a: soon as peace is signed. 


Educational. 


The Council of the Cambridge University Senate recommended that 
the offer of Mr. Emile Mond of £20,000 for the establishment of a Francis 
Mond Professorship of aeronautical engineering be accepted. 


A sum of £500,000 has been placed in the hands of trustees by 
Sir Ernest Cassex for educstional purposes, including the establish- 
ment of scholarships for the encouragement of the education of workmen, 
or their sons or daughters, the promotion of the study of foreign 
languages, the promotion of adult education, and the establishment 
of a faculty of commerce in the University of London. 


Special first, second and third year intensive courses for students 
demobilised from the Forces will commence at the HER1oT-Wartt 
CoLLEGE, Edinburgh, on April 15, and continue until July 25, in mechan- 
ical, electrical and mining engineering. Similar courses in applied 
chemistry can also be obtained. Students desiring to enrol must send 
particulars of their pre-war Univeristy or technical college training to 
the Interim Principal. . 


The report of the Prin-ipal of the Usiversity or BIRMINGHAM (Sir 
Oliver Lodge) states that there were 704 registered students last session, 
90 bing in the Faculty of Science. The establishment of a special 
degree for training in research has now been completed. In regard to 
war services, physics research work was unremittingly carried out by 
members of the staff and senior students, and the results had formed the 
subject of confidential reports to the Admiralty, Air Ministry and Minis- 
try of Munitions. The professor of civil engineering carried out a 
number of important researches in connection with aircraft work, and 
Prof. Lea had also served on a number of Government committees. 
Researches for the Aeronautical Department were conducted in the 
meterologica! laboratory ; the professor of mechanical engineering con- 
‘ducted a number of ex periments on tanks for the Trench Warfare Depart- 
ment, and Sir John Cadman had been busily engaged in organising the 
new petroleum executive department of the War Caòinet. 
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Miscellaneous. 


The Ministry of Munitions notities the suspension of the MAGNESITE 
Cad j . 
ORDER, 1917. 


A fire which broke out on Saturday in the testing shed of the War- 
rington works of the St. HELENS CABLE & RUBBER COMPANY caused 
damage to the extent of £3,000 to £4,000, 


In reply to a question in the House of Commons lest week the 
Parliamentary Secretary to the Board of Agriculture. Sir A. Griffith 
Boscowen, stated that the Board had arranged for experiments to test 
the claims put forward by those interested in commercial PROCESSES 
FOR THE ELECTRIFICATION OF SEEDS. The experiments were being 
conducted at several centres, but as they had not yet been completed, | 
it was impo sible to state what results would be obtained. 


It is reported that three more of the AMSTERDAM-L SDON telegrapk 
wires have become defective, leaving only four out of 12 for the whole of 
the traffic between Holland and Great Britain and the greater part of 
the world, and two of these threaten to fail. Un'ess Great Britain (who 
is responsible for maintenance) can speedily repair the cables, commercial 
and other relations between the two countries are threatened with 
serious disorganisation and delay. 

In reference to the above Mr. Godfrey C. Isaacs, managing director of 
Mareoni’s Wireless Company, Ltd.. has written to the Press stating that 
his company could open a wireless telegraph service with Holland, or 
with France, Belgium, &c., within a few hours, if desired, 


The Postmaster-General (M7. A. ILLINGWORTH) Proposes to issue 
Instructions which will ensure the IMPROVEMENT OF POSTAL, TELEGRAPHIC 
AND TELEPAONIC FACILITIES a3 soon as the requisite plant can be pro- 
cured and staff becomes available. The delay and difficulties experienced 
by telephone subscribers have been die largely to inability during the 
war to carry out dsvelopment work and to the necessity for giving 
priority to the calls of Government departments and firms employed 
on urgent waT services. Priority has been withdrawn in a large number 
of cases, and by this mean: d-lay in trunk ca!ls mad > by the public will 
be red iced. C.rcuits when released from naval, military or municipal 
control will be available for the general telegraph or telephone services. 


The report and balance-sheet. of the NATIONAL ASSOCIATION OF 
SUPERVISING ELECTRICIANS for the vear 1918 have been issued. It is 
stated that the membership has continually increased since the founds- 
tion of the Association 1914, and the present rate of application for 
membership exceeds all records. The technical papers read before the 
a sociation during the year have been most interesting and educational. 
the average attendanve exceeding 70. During the year the association 
received an invitation from the LE.E. to co-operate in solving some of 
the many problems arising out of re-construction. Some of the work 
carried out hy the sub-committee has been in conjunction with the engi- 
neering Standirds Committee in reference to the standard wall plug, 
and the association is now dealing with the standard ceiling rose. Appli- 
cation for membership has been made to the General Federation of Trade 
Unidna, and also for recognition on the Joint Industrial Council. 


The BRITISH [SDUSTRIES Farr, organised by the Board of Trade at the 
Lond on Dock, was visited by H:M. the Queen on Monday last, and will 
remain open until March 7. The Fair contains a large and interesting 
assortinent of useful and ornamental articles for the household and the 
office, toys, &., but, asun previous occasions, few of the exhibits are ofa 
purely electrical character. Certain firms, however, show electric 
pocket and other portable lamps, and batteries, including the Efandem 
Company, the British Ever-Ready, W. A. & R. J. Jacobs, Ward & 
Goldstone, the Remoline Company, and Rose Bros. & Company. 
The Surrey Electrical Company exhibit medical and dental batteries, 
and batteries for electric flash lamps; the Improved Solidite Company 
composition for electrical insulation, &c. ; the Lambeth Glass Works, 
the Ickneild Glass Works (Oslers), Molineaux, Webb & Co., John Walsh, 
the Edinburgh & Leith Flint Glass Company, Burtles, Tate, Ltd., Hy. G. 
Richardson & Sons, the Sheraton Glass Mfg. Company and Stevens & 
Sons, glassware for electric lighting and other purposes. Thermometers 
and scientific glassware are shown by Negretti & Zambra, Black, Son & 
Spencer, A. C. Cossor & Son, James & C>., the Scientific Supplies Com- 
pany, Perken, Son & Company and T. A. Reynolds & Go. ; while chemical 
and laboratory glassware is also shown hy Jas. Powell & Sons, Durogiass, 
Ltd., H. J. Elliott, Wood Bros. Glass Company, A. & J. Davies, R. John- 
ston & Company, Howard, Rawson & Company, John Moncrieff, Ltd., 
and Joseph Tomey & Son. Doulton & Co. exhibit chemical laboratory 
porcelain, &c.; the British Glass Wool Co., glass fibre and commutator 
cleaners, &c. ; Joseph Bourne & Son, insulators, battery jars, &c.; A 
Chase & Co., electric glassware, signalling lamps, Morse tapping keys, &c. ; 
and Graham & Latham, telegraph instruments, dry battery lighting 
sets, &c. 


Bankruptcies and Liquidations. 


Hy. Wm. Hill, instrument maker and electrician, lately trading at 64a, 
Battersea-rise, London, S.W., has been adjudicated bankrupt. The first 
meeting of creditors will take place on March 3 at 11, Copenhagen-street, 
Worcester, and the public eXamination on March 11 at the Guildhall, 
Worcester, 


The Board of Trade has ordered the winding up of the Electrical 
Works (Miller), Ltd., founders of electrical manufactories, 16, Jobn- 
street, Bedford-row, London, W.C. 1, under the Trading with the Enemy 
(Amendment) Act, 1918. 
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E 
Tenders Invited -and Accepted. 

STOCKTON-ON-TEES Corporation require tenders by March 12 tor six 
months’ supply of Stores and, Materials to the Electricity Committee. 
Forms of tender frem the E’ectrical En-rineer. 

BARROW-IN-FURNESS Corporation require tenders by noon March 3 
for one year's supply of Motors, Joint Boxes and other Electrical Stores. 
Forms of tender trom the Borough Electrical Engineer. 

DvBLIN Corporation require tenders by noon March 3 for supply of 

h.t. and Lt. Cables, Troughing, Section Pallars, Joint and Surface Boxes. 
Specifications from the Deputy City Electrical Engineer. 

ROCHDALE Tramways Committee require tenders by noon March 13 
for one year’s supply of Gears and Pinions, Castings, Overhead Materials, 
&c. Form of tender from the General Manager. 

Ten:lers are required by first post March 17 tor the supply of electrical 
goods for six months or one yegr to the CHESHItE COUNTY ASYLUM, 
Parkside, Macclestield. Forms of tender, &c., from the Clerk. 

East Ham Corporation require tenders by noon March 6 for the supply 
of six Double-deck Top-covered Tramcars. Specifications, &c., trom 
the Engineer and Manager, Tramway Oltices, Nelson-street, East Ham. 


RyxoNDDA Evectricity Committee require tenders by noon March 5 
for one year's sipply ut a.c. meters, cable, joint boxes, compound, cut- 
outs, &c. Speci ications from the Engineer, Electri ity Works, Porth. 

BIRMINGHAM TRAMWAYS COMMITTEE invite tenders for the supply of 
additional rolling stock. Forms of tender from the Tramway Ufhces, 

-and tenders to tne Chairman of the Committee by March 5. 

BIRMINGHAM Tramways Committee also require tenders by March 12, 
for the supply of 1,200 tons of grooved steel girder rails. Specifications 
from the ‘tramways General Manager, Council Offices, Birmingham. 


PORTSMGUTH Tramways Committee require tenders by 10 a.m.,March 
4, for six months’ supply of stores, including insulating materials, lamps, 
motor windings, overnead line materials, trolley wire, oils, &e.  Speciti- 
-cation from the engineer. 

The Depaty Postmaster-General req tires tenders by March 18 for the 
supply of Wheatstone tape (Schedule No. 1,506) ana g.i. wire and gal. 
steal stranded wire (Schedule No. 1,508) for the AUSTRALIAN COMMON- 
WEALTH Postmaster-Creneral’s Department. 


‘Tenders are invited up to March 26, 1919, for the supply and delivery 
to the Postmaster Gener.l s Depart.nent, STATE OF WUEENSLAND, for 
telegraphs and telephone material as per schedules 447/451 and 453. 
Specifications, &c., from the Cemmonwealth Offices, Room 406, Australia 
House, Strand, London, W.C. 2. 


N 
HaMMERSMITH (London) Council require tenders by 4 p.m., March 12, 
for three, six or 12 months’ supply ot stores for the electricity works, 
including electric light sundries, canle jointing material, joint boxes and 
connections, insulated wire, &e. For.ns of tender and further particulars 
from the Borough Electrical Engineer. l 
The Postmaster-General’s Department of the COMMONWEALTH OF 
AUSTRALIA invites tenders for the supply of telephones, telegraph 
materia!, &c., to the Postmaster-General s Depart ment in various States, 
under Schedule Nos. 1,505, 1,509, 1,510 and 1,511. Tender forms and 
specifications from the Commonwealth Offices, Room 406, Australia 
House, Strand, London, W.C. 2. 
m MANCHESTER Tramways Committee require tenders by 10 a.m. March 
Al for Permanent Way Special Track Work, Points, Tongues and 
Hardened Steel Centre». Specitications from the General Manager. 
MANCHESTER ‘lramways Committe? also invite tenders for supply of 
oxygen and acetylene gas, welding portions, controllers for tramcars 
and general stores as set out in tne schedules adverti-ed on another 
page. Svhedules may be obtained from the general manager, Mr. J. 
M. McE:roy, 55, Piccadilly, Minchester, and tenders, addressed to the 
Chairman of the C »mmittee, must be received by 10 a.m. March 11. 
The Electricity Committee of BELFAST Corporation invite tenders 
for the supply ot v.b. insulated cable, v.i.r. cables and wires, electrical 
accessories, lamps, carbon brushes, fuse wires, meters, m.d. indicators, 
time switches, house service cut-outs and various other materials set 
out in an advertisement on another page. Forms of tender and further 
particulars from the city electrical engnieer, Mr. T. W. Bloxam, East 
Bridge-street, Belfast, and tenders must be lodged at the office of the 
town clerk, Mr. R. Meyer, City Hall, Belfast, by 10 a.m. March 12. 


Sypney (N.S.W.) Municipal Council advertise for the supply, delivery 
-and erection of boiler-house equipment, including automatic stokera, 
storage bunkers, conveyers and auxiliary plant. Specifications, &c. 
-Aafter Feb. 17), from the consulting engineers, Messrs. Preece Ca.dew, 
‘Snell & Rider, 8, Queen Anne’s-gate, Westminster, S.W. 1. Tenders to 
the Town Clerk, Town Hall, Sydney, N.S.W., by 3 p.m. May 19. 
SYDNEY (N.S.W.) Council aiso require tenders by 3 p.m. April 28, for 
the supply, erection and maintenance of power-house switchgear. 
Specifications, &c., from the city electrical engineer 


SHEFFIELD CORPORATION has p‘aced an order with Edison Accumu- 
lators, Ltd., for three two-ton electric tipping wagons, at £1,304. 


GLasgow CorporaTion Electricity Committee recommends the accep- 
tance of the tender of Messrs. Dick, Kerr & Company for the supply of a 
turbo-alternator, condensing plant and transformers fur the Dalmarnock 
generating station, at £133,736. 

SHEFFIELD C sRporaTtioN has placed an order with the Brush Elec- 
‘trical Engineering C.mpany for the supply of 50 double-deck top- 
Covered vestibuled tramcar bodies and trucks, at £102,500, plus 5 per 
cent. for contingencies. 
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Appointments Vacant and Filled. 


A permanent way engineer is required for Sunderland Corporation 
Tramways Dept. Applications to the Town Clerk by noon March 10. 


The professorship of experimental philosophy and Dr. Lee's professor- 
ship of chemistry, OXFORD, are vacant. Annual stipends, £900. Appli- 
cations to Registrar, University Registry, Oxford, by March 31. 

Applications are invited for the post of p.incipal of the Newport. (Mon. ) 
Technical Institute. Commencing salary, £€OU per annum. Applica- 
tions to the Chairman, ‘echnical Institute, Newport, by March Ist. 


Two assistants are wanted in the electrical engineering department. of 
the RoyaL TecusicaL COLLEGE, GLascow. Salary. £200-£300 and 
£150-£175 per annum. Applications to the Professor of Electrical Engi- 
neering by March 31. 

The plans of the Electrica! Development Association in its prelimirary 
stage are so far advanced as to justifythe appointment ofa Director for 
which applications are now invited by the Committee. Candidates 
should be experienced in electrical engineering work, with good conr- 
mercial aptitude and organising ability. . 

Mr. W. H. Miller has resigned his position as electrical engineer to 
Fieetwood Council owing to ill-health. Mr. Renshaw, assistant engineer, 
is in charge'of the Electricity Department, and the Council are adver- 
tisiny for a successor to Mr. Miller, at a salary of £350 per year. 


Mr. Wm. R. Murray, A.M.I.E.E., A.M.LM.E., late chief assistant 
at_Ayr, has been appointed burgh electrical engincer at Stirling. 


Business Items. 


The telegraphic address of the CROMWELL ENGINEERING WORKS 
(Mr. E. H. Miller) is © Polyphase, Southampton.” 


The title of the “ Aeme”’ Arc Lamp & Engineering Company has been 
altered to the '‘ Acme ” Lighting & Engineering Company, 77, Fortess- 
rd, Kentish Town, N.W.5. | 

The Enterprise Mfg. Company, Ltd., have appointed Messrs. Rose 
Bros., 194, St. Vincent-street, Glasgow, as their sole Scottish agents 
for the sale of their box-blade exhaust fans. 

Mr. Alfred S. E. Ackermann has resigned his appointment with the 
Air Group, and has resumed consulting practice at his old address, 25, 
Victoria-atreet, Westminster, S.W. 1. 

The Assets Auctions Company, Ltd., will sell by AvcTion on March 18 
to 20, at the Mart, 119-121, Newington Causeway, S.E. 1, quantities of 
conduit fittings and tubing, cable, switchgear, motors, generators, &c. 
Catalogues from the Assets Auctions Company, Ltd. 

The offices of the Director of Electric Power Supply have been removed 
from the Victoria Hotel, Northumberland-avenue, to Avenue House, 
Northumberland-avenue, London, W.C.2., to which a!l communications 
should henceforth be addressed. 

The Sloan Electrical Company, Ltd., of 12, Golden-lane, London, E.C.1, 
are opening on March 1 a new branch and warehouse at Edinburgh 
(79, 81 and 85, Hanover-street) which will be in charge of Mr. James 
Sloan, who has been for many years with Messrs. Mackenzie & Moncur. 


Mr. C. M. Simpson, 4, St. Augustiie’s-place, Bristol, e‘ectrical 
m :nufacturer and 8 1pplier, notifies that he has been joined in partnership 
by Mr. A. C. Baker, late of Messrs. Siemens Bros. Dynamo Works, Ltd., 
Bristol, and will in future trade as Simpson, Baker & Company at the 
same address. 

Thos. Richard and Ernest Robert Canning (trading as W. Canning & 
Co.), electroplaters, engineers, &c., 133-137, Great Hampton.street, Bir- 
minzham, have dissolved partnership. Debts by Mr. E. R. Canning. 

We are glad to learn that Major H. Clifford Palmer, manager of the 
publicity organisation of the G.E.C., is shortly expected to be once again 
with his numerous friends, after an absence on service for the whole 
period of the war. His papers for demobilisaton have been completed, 
and he may return to commercial life next week. 

The Electric Construction Company will open a branch office at 166, 
St. Vincent-street, Glasgow, on Ist prox. The telegraphic address will 
be ‘‘ Winningly, Glasgow,” and the telephone number ** Central 1044. 
Mr. W. L. Winning, who has been connected with the Glasgow office of 
the British Westinghouse Company for 12 years, has been appointed sole 
representative. ° 

Messrs. Film Booking Offices, Ltd., 22, Soho-square, W.1, have opened 
a wholesale machinery department for the supply of cinematograph, 
electrical, mechanical and engineering apparatus, and accessories apper- 
taining thereto. They will be glad to hear from manufacturers, to 
receive catalogues from firms interested in the above department, and to 
see representatives. This department will be under the management of 
Mr. A. G. Sanders, M.I.E.E., who has just left the design department 
of M. W. D. (Tanks). 


The Automatic & Electric Furnaces, Ltd., 6, Old Queen-street, West. 
minster, S.W.1, and August's Muffle Furnaces, Ltd., King Cross, Halifax, 
Messrs. August will supply coke, 
gas and oil fuel furnaces, equipped with the Wild- Barfield (patent) 
automatic electric magnetic detector winding of furnaces for correctly 
ascertaining the change point of carbon steel, and will aleo advertise and 
sell the Widd-Barfield electric furnaces jointly with the automatic & 
Electric Furnaces. The latter have obtained the sole rights for foreign 
countries for the sale of Messrs. August’s coke, gas and oil fuel furnaces 
equipped with the Wild- Barfield patents. 


‘ 
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Gompanies’ Reports, &c. 


TheOxrorp ELECTRIC Company, Lrp., hes declared a final dividend at 
the rate of 24 per cent., making 5 per cent. for the year 1918. 


For the half-year ended Jan. 31 the profit of the ABERDEEN SUBURBAN 
TRAMWAYS COMPANY was £1,425, making, with the amount brought 
forward, £2,486 at credit of profit and loss. 


The directors of the South London Electric Supply Corporation., Ltd., 
have declared, subject to tinal audit, a dividend on the ordinary sheres 
at the rate of 5 per cent. per annum for the year 1918. 


Tho Mersey Raitway Company has declared dividends of 4 per cent. 
on the 1866 debenture stock, 3 per cent. on the 1871 debenture and the 
1882-3-5 debenture stocks, and 1 per cent. on the B stock. 


The directors of the BOURNEMOUTH AND PooLe ELECTRICITY SUPPLY 
Company recommend a tinal dividend on the ordinary shares at the rate 
of 5 per cent. per annum, less tax, for the half-year ended Dec. 31, making 
5 per cent. for the vear. i 

The directors of the NewcastLte ELECTRIC SteperpLY Company have 
decided, subject to audit, to recommend a dividend of 8 per cent. on the 


ordinary sheres for the past year, of which 2} per cent. was paid as 
interim dividend in Sept. last. 


The directors of the CLYDE VALLEY ELECTRICAL POWER COMPANY 
recommend a dividend on the ordinary shares for the second half of 1918 
at the rate of 6 per cent. per annnm, making 5 per cent. per annum, less 
tax, for the year, compared with 2} per cent. in 1917. 


The directors of the KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHT- 
ING Company, LTD., recommend a dividend of 34 per cent. on the ordi- 
nary shares for the half-year ended Dec. 31, 1918, making, with the 
interim dividend peid in August tast, 6 per cent. for the year. 


The report of O. C. Hawkes, LTD., states that the profit for the past 
year was £28,129, and the directors recommend payment of a final 
dividend on the ordinary shares at 11 per cent. per annum, less tax 
(making 8 per cent. for the year), the transfer of £2,000 to reserve, 
carrying forward £10,226. | 

The net profits of MATHER & PLATT, LTD., for 1918 were £181,019, and 
£95,001 was brought forward. A final dividend of 12} per cent. is pro- 
posed on the ordinary sheres, making 17} per cent., tax free, for the year, 
adding £30,188 to the income tax equalisation account, and carrying 
forward £120,828. The net profit for 1917 was £168,487 


An extraordinary meeting of the SHROPSHIRE, WORCESTERSHIRE & 
STAFFORDSHIRE ELECTRIC PowER Company will be held on the 10th 
prox., for considering the conversion of 150,000 unissued ordinary shares 
of £1 each into a like number of preference shares entitled to a fixed 
cumulative preferential dividend of 6 per cent. per annum. 


The accounts of the NortH WaLes PowEr & Traction Company for 
the year ended June 30 last, after including debit balance of £83,142 
brought forward and payment of interest on the loan and ‘‘ B“ deben- 
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tures, show a debit balance of £86,379, which includes the interest | 


accrued on the second debentures from July 1, 1917, but not paid. 


The accounts of the NORTHAMPTON ELECTRIC Licnt & Power Com- 
PANY for 1918 show that £8,500 has been added to depreciation account 
and £1,500 to reserve, a dividend is recommended on the ordinary 
shares at the’ same rate as for the preceding year—namely, 8 per cent. 
for the half-year, making 64 per cent. for the year, and £2,543 is carried 
forward, against £1,668. 


The net revenue of the TRACTION & POWER SECURITIES ComPANy for 
the year 1918, after deducting expenses, amounted to £27,383, and with 
£9,908 brought forward, the total is £37,792. The directors recom- 
mend a dividend at rate of 6s. 6d. per share, tax free, absorbing £27,758, 
leaving £10,033 to be carried forward. The company has now advanced 
£90,000 to the Clyde Valley Electrical Power Company. 


The profit of the LANCASHIRE UNITED Tramways for the year 1918 is 
£67,443. The receipts, compared with those of 1917, show an increase 
of £40,827. The increase in expenditure amounted to £25,925. Interests 
and dividends received from the operating companies, together with 
sundry rece pts, amounted to £19,973. The full interest of 5 per cent. 
will be paid on the second mortgage debenture stock for the year. 


At the meeting of the LONDON & SoutH WESTERN RAILWAY COMPANY 
last week, the chairman (Brig.-General H. W. Drummond) said that the 
traffic in the recently electrified area had exceeded all expectations. 
In 1915, before the suburban electrification was brought into operation, 
the number of local passengers was 23 millions; in 1916, during which 
year the electric services were being gradually brought into operation, 
the number had increased to 29 millions; in 1917 the number was 33 
millions ; and in 1918 the total number of local passengers carried was 
40 millions, or an increase of no less than 17 millions, compared with 
1915. or 74 per cent. 


The directors of the City or LONDON ELECTRIC LIGATING COMPANY, 
LTD., recommend subject to audit, peyment of the following dividends: — 
On the preference shares 12s. per share, being at the full rate of 6 per 
cent. per annum. Qn the ordinary shares 16s. per share, being at the 
rate of 8 per cent. per annum. On account of these dividends 6s. per 
preference share end 6s. per ordinary share was paid in ds PAE 1918, 
and the balance remains to be paid. After payment of the dividends, 


less tax and providing for other appropriations, there will remain about 
£20,000 to be carried forward. 
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Mr. Geo. Balfour, M.P., presided over the meeting of the FALKIRK 
& District Tramways Company last week, and stated that the improve. 
ment shown in recent years in the company's business had been fully 
maintained during the period unde- review, the tramway traffic receipts 
showing an increase of £6,800, or ahout 30 per cent. Expenses of 
operating had considerably increased, largely owing to wages increases 
due to Government awards. The repors was adopted, a dividend of 
7 per cent. per annum (less tax) declared on the share capital, and £1,322 
carried forward. 


The annual meeting of the BLacKpooL & FLEETWOOD TRAMROAD 
Company was held on the 18th inst., when the chairman (Mr. J. Green- 
wood) said the receipts during the year exceeded those of 1917 by £15,000. 
At present the company, who had entered into an agreement with 
Blackpool Corporation, were carrying on the business for them, subject 
to a charge for distribution to the shareholders. It. was probable the 
undertaking would be handed over before the end of the current year. 
A final dividend of 44 per cent., making 6} per cent. for the year, wa: 
approved. ` 

Sir Gilbert H. Claughton, Bert., presiding over the meeting of the 
Loxpox & NortH WESTERN RAILWAY Company on Friday last, stated 
that since April, 1917, a through service of electric trains had been run 
between the Bakerloo Tube and Watford. Arrangements were in hand 
to complete the last section of the new line, from Chalk Farm to Queen’: 
Perk. When that had been completed and the existing line from Chalk 
Farm to Euston had been electrified, their scheme of electrification in 
the London district would be complete. Judging from the use elready 
made of the necessarily restricted services run between Watford and th 
Bakerloo line and over the North London Reilway to Broed-street the 
might confidently look forward to a largely increased trafhe in the di 
tricts served by the electric trains when they were enabled to put on the 
full services. 


Lord Rathmore, who presided over the annual meeting of the NorT# 
Lonpon RatLwaYy Company on the 20th inst., congratulated the pro- 
prietors upon the satisfactory circumstances in which they found them. 
selves. The financial improvement was due to several causes. In the 
first place, they had been assisted by the interest of 4 per cent., which 
the Government agreed to allow cn the capital cost of the electrification 
of the line brought into operation during the war. There was also sn 
imprevement of £3,200 in general interest, and they had also received 3 
credit in respect of adjustments which had been made between them- 
selves and the L. & N.W. Company. The receipts showed an increase 
over the previous year of £61,357, egainst an increase in expenditure! 
£51,131. They were paying a final dividend of £2. 10s. per cent., making 
£4, 158. per cent. for the whole year, and carrying forward £11,711. 


At the meeting of the TyXEstDE Tramways & TRAMROADS COMPANY 
last week the directors reported that for the half-ycar ended Dec. 3] the 
surplus of receipts over expenses was £9,298 which, with balance from 
last half-year (£1,697) made a total of £10,995, and after deductin: 
interest on debentures, &., the available balance was £9,982. A divi- 
dend was declared on the preference shares at the rate of 5 per cent. pr’ 
annum and a dividend on the ordinary shares et rate of 5 per cent. per 
annum (less tax), making, with the dividend paid in September last. 
5 per cent. for the whole year, and also a bonus of 2s. per ordinary share. 

/£1,400 was placed to reserve for renewals, depreciation, &c., and £1,0W 
to special reserve, carrying forward £2,294. lis. 6d. The traffic receipts 
increased by £3,373. 17s. 2d., compared with the corresponding half-year 
of 1917, and for the whole year there wes an increase of £9,527. lls. 


The revenue of the CHaTHaM & District Light Raitways COMPANY 
for the year 1918 was £67,343, and the expenses were £38,546, leaving 
£28,797. After payment of rent on Rochester lines and interest, trans- 
ferring £6,000 to reserve for depreciation end £1,000 to maintenant 
reserve account, and adding amount from 1917, the disposeble balance !s 
£19,711. The interim dividend et rate of 5 per cent. per annum on the 
preference share capital and of 4 per cent. on the ordinary shere capital 
for the half-year absorbed £7,180, end the directors recommend payment 
of dividends at rate of 5 per cent. per annum on the preference and ordi- 
nery share capital for the half-year ended Dec. 31, 1918, and £488. 12s. jd. 
to the directors, leaving £3.802 to carry forwerd. There was an increest 
of £822 in revenue end £1,463 in expenses compered with the year 1917. 
It has agein been impossible, owing to shortege of le.bour and difficulty 
in obteining materials, to maintain the track and rolling stock in the 
usual state of repeir, and £1,000 has been added to maintenance reserve 
account in order to meke some provision for repairs. | 


At the recent. meeting of the NATIONAL ELECTRIC Surpiy Compas’ 
the chairman (Mr. John Booth) stated that the lighting restrictions ze 
the various wages awards and advances in the price of coal and mete 
had adversely affected them. Only £817 had been spent upon capi 
account, but they spent over £4,000 on repairs and maintenance, a 
they were placing £5,000 to reserve for depreciation, &c._ The ae 
standing features were the large amount paid for fuel (£10,838, er ‘ 
£8,626 last year) and salaries and wages‘were £6,211, against £4.50 ks 
total increase of £3,882, which would be more than sufficient to pay oh 
additional 7 per cent. to the ordinary shares above the 5 per cent. W : 
it was proposed to pay. At present their consumers were alana 
higher price for ligkt and power on account of the high local rates ie 
had to pay. They had sold 86,191 units more than in 1917, for 
income had increased £3,751. He believed the Government eae ae 
the erection of super power stations would go through; the direc 
were in touch with it, and everything would be done to safegua nting 
interests of the companies. The demand for both power and for light?! 
was growing. 
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In the course of his speech to the shareholders of the Lonpoyn, 
BRIGHTON & SoutH Coast RAILWAY Company at the annual meeting 
last week, the Earl of Bessborough gave a sketch of the progress of the 
company, and said that between 1903 and 1912 the passengers decreased 
from 57,894,947 to 56,106,218, and the gross revenue increased from 
£3,314,892 to £3,541,333. In 1913 the number of passengers carried 
was 80,425,711, including season-ticket holders, the gross revenue being 
£3,722,474. The course of events during the 10-year period ended in 
1912 might be fairly regarded as justifying their policy. They lost no 
time in seeking a remedy for the diminution in the passenger traffic, and 
they found it in electric traction, with the result that in 1910, when the 
operation of that system began to have effect, there was a substantial 
recovery of business, which continued throughout the period and prac- 
tically restored the position. They might very reasonably have ex- 
pected that, had it not been for the war and its inevitable effect upon all 
classes of business, their policy of development, and more particularly 
their electrification schemes, would have advanced their progress very 
materially, and, with increasing dividends, would have considerably 

enhanced the value of their property. 


The net income for 1918 of the UNDERGROUND ELECTRIC RAILWAYS 
Company OF Lonpon from investments, &c., after deducting general 
expenses, Income tax, &c., and adding balance from last account, amounted 
to £709,750. After meeting interest on the 44 per cent. bonds, the 5 
per cent. three year secured notes, and the 6 per cent. first cumulative 
income debenture stock, the surplus is £482,603. On the 6 per cent. 
income bonds, 2 per cent. was paid for the half-year ended June 30, and 
3 per cent. for the half-year ended Dec. 31, 1918, will be paid on the Ist 
prox., leaving a balance of £36,693. The income from investments, &c., 
amounted to £760,265, compared with £606,730 for 1917. 


A meeting of the 6 per cent. income bondholders of the UNDERGROUND 
Evectric Raitways Company oF Lonvon was held last week under the 
presidency of Mr. Herbert O. Silem. He said there had not been a 
single adverse criticism of the temperate demands made upon the board 
of the company. The position had changed from what it was when they 
published their circular. as the bondholders had received their full 3 per 
cent. for the second half of the year. After discussion it was decided to 
make the provisional committee a permanent committee, and to proceed 
with the objects stated. 


The accounts of the TELEGRAPH CONSTRUCTION & MAINTENANCE 
CompaNy, LTD., for the year 1918 show a net profit of £111,600 after 
charging interest on the debentures. With £108,336 brought forward 
the total is £219,936. From this amount is deducted the interim divi- 
dend of 5 per cent., paid in July last, and amounting to £22,410, leaving 
£197,526 to be dealt. with. Of this sum the directors propose to distri- 
bute a further dividend of 10 per cent., together with a bonus of 12s. per 
share (tax free), absorbing £67,230, and to supplement the reserve fund 
by £20,000 (making it £175,000), leaving £110,296 to be carried forward. 
The general business of the company during the past year has been satis- 
factory. The company’s works and steamships have been maintained in 
their usual state of efficiency. The £140,000 4 per cent. debentures 
having been repaid on the lst Jan., 1919, the directors consider it is 
advisable to bring the share capital of the company more into accord with 
the capital employed in the business. They therefore propose to double 
the share capital and to issue to the shareholders one new fully paid-up 
ordinary share of the nominal value of £12 for each £12 ordinary share 
held. In order to enable this proposal to be carried out it will be neces- 
sary to alter the articles of association by special resolution, and at the 
further meeting which will be subsequently convened to confirm such 
resolution, the necessary resolution for the proposed increase in the share 
capital will be submitted. The sanction of the Treasury for the pro- 
posed issue has been obtained. 

At the annual meeting of the Lonpon ELECTRIC SUPPLY Corpy., Ltr., 
on Monday, Mr. Robert H. Benson, who presided, after giving an account 
of the results of the past year’s working, said that, as regarded the future, 
it was not so easy to speak. In addition to the labour unrest, and the 
increasing price of coal, they were informed that the Board of Trade were 
to bring in a Bill to nationalise the electric industry throughout the 
country with the view of giving a cheap supply of electric power through- 
out the country. A Bill nearly succeeded in getting through Parliament 
on a similar cry some 14 years ago. If that Bill had become law it would 
probably have meant the absorption of all the London companies. 
Some years ago their company adopted the course of offering a supply of 
electric power at the prices mentioned in that Bill, and in some cases 
lower. By that means they induced a large number of manufacturers 
to discard their steam plant. That bold policy required a certain 
number of years to mature and be successful, and that stage had been 
reached the year the war broke out, when their costs of production were 
sd. per unit and their average receipts were 0'94d. They had been on 
the eve of reaping the reward of their policy when they were stopped by 
the war, but they hoped the stoppage was only temporary. What the 
result would be if the projected Bill was proceeded with it was not easy 
to prophesy, but he might state that the London companies jointly were 
acting together in support of the interests of their shareholders. 

Lord ABERconway, who presided over the annual meeting of the 
METROPOLITAN RatLway CoMPANY last week, stated that the traffic 
during the past 12 months had continued to increase very largely, and 
they had continued the policy of increasing fares wherever it had been 
porsible to do so, having regard to the competition of tube lines, omni- 
buses and tramways, and also, of course, to their statutory powers. In 
reconstructing their electrical stock they were having regard to the delays 
and congestion that took place in the busy hours by reason of the en- 
trances and exits being limited n mcet cases to doorways at either end 
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of the cars. Careful obseryation had been made and information had’ 
been obtained as to the time lost from that cause, and everything pointed 
to the introduction of additional doors in the cars as the principal 


- solution to the difficulty. Some indication of their progress might be 


gathered from the fact that in 1915 the receipts were £709,000, and in 
1918 £1,028,000. On the other hand, wages had increased enormously. 
The total wages bill for 1913 amounted to £292,000, for 1917 to £391,000, 
and for 1918 to £500,000, the whole of the increase over the pre-war 
figure being due to the various bonuses that had been granted to the 
staff by the Government. The average wage per employee on the 
weekly staff had increased from £1. 11s. 6d. per week in 1913 to £3. 4s. 6d. 
per week in January, 1919. From Feb. 1 there would be a still further 
increase in the wages bill on account of the concession of the eight-hours. 
day, made without any previous consultation with the Railway Com- 
panies’ Association or with the companies individually or collectively. 


Last year the Fire Tramway, LIGHT & Power Company completed, 
at the request of the Admiralty, the tramway from Dunfermline te 
Rosyth Naval Dockyard. The tramway was opened on May 17 last, 
and has proved a satisfactory addition to the company’s system. The 
chairman (Mr. W. Low) stetes that 807,195 car-miles were run in 1918, 
compared with 600,000 in 1917, and the passengers were 8,000,000, 
egainst 4,905,106. Of the total passengers 24 millions were carried on 
the Rosyth section. The total traffic receipts of the tramways company 
were £70,700, against £38,807, an 82 per cent. increase, largely due to 
the opening of the Rosyth line, and compared with a total increase in 
passengers carried of 63 percent. The company would require to double 
some of the existing single track, and carry out other improvements in | 
order to deal with the heavier tra ffic. The Power Company continued 
to make verv substantia! progress, but not so rapid as would have been 
the case under peace conditions. The total number of consumers con- 
nected at Dec. 31, 1918 was 2,238, compared with 1,402 in 1907 and 892 
in 1916. During the vear considerable cable extensions were carried 
out, an extension being laid from Crossgates to Burntisland, and at 
present a further extension had been authorised from Burntisland 
through Kirkcaldy to connect up to the existing line from the power 
station to Wemyss, so as to duplicate and supplement the service to 
that district. Out of the undistributed balance of £30,077 the directors 
propose to pay a dividend on the ordinary shares at the rate of 7 per 
cent. per annum (less tax) for the year, to transfer £15,000 to reserve 
and to carry forward £5,094. 


At the meeting of the Ciry & Soutn Lonpon RatLway Company last 
week, LORD Stuart oF WORTLEY, after giving an analysis of the report 
and accounts, stated that during the past year the war bonus to railway- 
men had been increased from 21s. to 33s. per week. The increase was 
practically forced upon them by Government action, while they did not, 
as the controlled railways did, get the money back from the Government. 
The effect was that their wages bill had been increased by about £750,000 
per annum during the year. They sought to recoup themselves by an 
increase of fares, and further increases would be necessary to meet the 
additional costs that were certain to accrue during the year 1919 from 
the adoption of the shorter working day. The eight-hour day for rail- 
waymen recently agreed to by the Government would add heavily to 
their expenses. The first effect of the eight-hour day was to bring about 
a strike on the Underground Railways. The men had worked nine hours 
daily with half an hour relief for meals included in the nine hours and 
paid for, whereas the main-line railwaymen had generally worked 10 
hours without a definite meal-time relief. The Government decreed 
that the eight-hour working day must mean eight hours of actual work, 
and that no meal-time relief must, in any circumstances, be included and 
paid for. In 1913 they got power to carry out such enlargements of the 
tunnels, such replacing of rolling stock and such a junction with the 
“ Hampstead Tube `“ between Euston and Camden Town as would give 
passengers larger and more comfortable cars, faster trains and railway 
access, without change of carriage, to all the London Electric Company’s 
stations between Camden Town and Hampstead and Golder’s Green, or 
Camden Town and Highgate. The war prevented a beginning on those 
improvements and £116,144 had been spent on new works forming part 
of the works provided for by the 1913 Act. Now that hostilities had 
ceased they were astir with the first preparations for carrying out the 
much-desired and long-deferred improvement and modernisation of 
their property. Moderate estimates put the probable excess of cost at 
70 per cent, on the original sum. More money will, therefore, be re- 
quired and a fresh application to Parliament. 


Lord Geo. Hamilton, who presided over the ordinary general meeting 
of the METROPOLITAN DistRIcT RatLway on Friday, said it was en- 
couraging at the jubilee of the company to he able to present a report 
in many respects more setisfactory than for many years past. The 
ordinary stock was still receiving no return, but now, for the first time 
since the electrification, all of the charges down to the ordinary stock 
were being made and the generel financial position was thoroughly sound. 
At the beginning of the wer the tube railways had a programme of im- 
provements which might have relieved the pressure upon the facilities 
of the company to some slight extent. Those improvements had to be 
deferred, and whilethe more important of them would be promptly taken 
up now, it would be a long time before the additional fecilities could 
affect their present position. The company also had certain schemes 
of improvement under contemplation, but the only items they propose 
to carry out at an early date were the provision of additional rolling stock 
and certain modifications to some of the more important stations, to 
avoid delays and overcrowding, and to facilitate the movements of the 
increased number of passengers. The price of materials and labour was 
so high that only the most vitelly important works could be underte ken 


with any hope of securing an adequate return on capital expenditure. dealers in engines generators motors, batteries. controllers, &e. Fir 
The enormous increase in operating costs had made necessary very con- directors, V. W. York, O. H. Smith and H. B. Renwick. 
siderable fare advances during the past year, and further advances IRONCLAD SWITCHGEAR COMPANY, LTD. (153,023).— Private company 
would be necessary to meet additional costs, certain to accrue during Reg. Feb. 7. Capital £4,000 in £1 shares. Electricians, electrical un 
the current vear from the adoption of the shorter working day. They general engineers, &c. First director@® S. ©. Ashworth (permianet 
hal hoped that the end of the war would see the end of those very great voverning director). E. W. Morgan and A. W. Ashworth. Reg. oth 
additions to the operating expenses, but the present indications Feemed 54, Corporation-st reet. \brnchesten: 
to point the other way. During the past four years they have felt it LONDON SCIENTIFIC INSTRUMENT COMPANY, LTD. (152,833. 
their duty to accumulate reserves in order to have financial resources private company. Reg. Jan. 31, capital £5.000 in £1 shares (Lo 
available for making good and bringing up to the old standard cf preference), to enter into an agreement with F. W. Edwards and : 
efficiency the permanent way, the replacement of old and obsolete rail- Garry on the business of manufacturers of and dealers in scini, 
way stock and other additions and improvements in our stations, and eveving. nautical and general instruments, &c. First directer w- 
from that point of view they were financially strong. Labour conditions, p, W, Edwards and R. H. McDowell. Reg. office: 29, Carlyle-tra. 
however, were still very uncertain, and the costs of railway operation ypanor Park, E. l ` 


show no signs of material reduction, so that the future of the company MARSHALL, CLARKE & COMPANY, LTD. (153.070).—Private compar. 
and its associates was extremely difficult to forecast. 4 erate ‘ ae © ae ik test oe 
ae , : Reg. Feb. 10. Capital £2,000 in £l shares. To acquire works at Conni 
s At the ordinary general meeting of the St. James’ AND Parr MALL Wharf, Middlesborough. and to carry on the business of mechani, 
Evectric Licht Company, Lro., on Tuesday, the Chairman (Mr. Walter i 
Jeaf) said the report and accounts were not in the main very different 
from those of 1917. They had had to face restrictions of a most drastic 
kind, which had materially reduced their output, and they had had to 
meet a considerable increase in their expenses. They had raised tbe 
rice of current by a further 10 per cent., but that had not met the Joss ! , l : 
Ae to the increase of costs. la cate of the reduction of over £8,000 in First directors, M. Jennison (managing director), M. W. Jennison (cha: 
the net profits, the directors had not hesitated to recommend the payment man)and C. H. Jennison. Reg. office : Dial-square, Grimsby. 
of an increased dividend, making 10 per cent. for the vear, against 9 per | NEWINGTON ELECTRICAL COMPANY, LTD. (153,157.)—Private or 
cent. last year. Last vear the outlook in February was in many ways pany; reg. Feb. l4, capital £10,000 in £1 shares. To take over t+ 
most disquieting, but now they met under very different circumstances. business of the Newington Electrical Company carried on by J. D. (2: 
There were before them problems heavy enough to task all their ability and to carry on the business of electrical and mechanical engin. 
and all their foresight and forbearance, but at least they were meeting motor car and aeroplane builders and repairers, &c. Permanent diw- 
in the hour of victory, and they thought it right that some small reward tors, A. Lloyd and J. D. Caig (16, Newington, Liverpool). 
for the self-denial of last vear might fairly be claimed. Amid all that was NORTHERN ELECTRIC WIRE COMPANY, LTD. (152,976.)—Privay i 
ancertain in the outlook, one thing was clear—that there would be inthe company. Reg. Feb. 5, capital £15,000 in £1 shares, to take over ti: 
reconstruction period an immense increase in the demand for electric business carried on at Halifax, as the Northern Electric Wire Compa. 
energy, and through the Central Company, in close alliance with the Reg. oftice : Sodburgh Mills, Halifax. 
Westminster Company, they were making their plans to meet that S. PEARSON & COMPANY (CONTRACTING DEPARTMENT), LTD. (173.3: 
‘demand. They would this year have again to add considerably to their Private company. Reg. Feb. 7. Capital £1,000,000 in £10 sher 
capital expenditure. In regard to the future, a Government Committee To take over business of contractors for publie works, carried on ix 
had issued a report recommending that the whole electric generation of S, Pearson & Son, to construct. repair, administer or control railwsy. 
the reali should be placed under national] control. If Parliament decided tramways, roads, wharves, quays, electric light and other works, & 


e cctrical and general engineers, oxy-acetylene and electrical welders, &. 


MATT JENNISON, LTD. § (152,0.72).—Private company. Reg. Feb. Ip 
Canital £10,000 in £1 shares. ‘To acquire husiness of an electrician ar 
electrical engineer, carried on by Matt Jennison, at Grimshy ; alwt 
carry on the business of automobile and motor cycle manufacturers, ¢. 
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on a general consolidation their policy would be to assist, taking at the — First directors: Viscount Cowdray, Sir Clarendon G. Hyde, Sir Edwar: 
game time a very determined attitude in defence of the right to full k, pearson, Sir Ernest B. Noir, Bt. and Fredk. T. Hopkinson. 


compensation to which they were entitled as proprietors of that under- ®ADI-ARC ELCTRIC WELDING COMPANY. LTD. (152,977.)—Priva’ 
taking. The London companies were in constant conference over the ; : pare 


difficult task of determining exactly what were the terms which they were 
prepared to require if it were decided that they were to be expropriat ‘d, 
and they were further considering whether it would be possible to put 
forward some joint scheme under which they might be permitted to 
co-operate in the future supply of London. The shareholders were 
aware of the recent abortive threat of a strike of electricians, That 
threat had been defeated partly by the action of the Government, but i ; : ped 
still more, he was thankful to say, by the attitude of their own men. As &e. First directors are A. Denton, A. L. ( hurchill, C. coor ‘ 
-he had said on previous occasions, their relations with their men were Parker and G. J. Toy. Reg. office: 17, South-street, E.C.2. : 
excellent. ' After warmly eulogising the services of the managing director RENOVATIONS, LTD. (153,219.)—Private company; reg. Feb. li, 
and congratulating that gentleman on his success,the Chairman concluded capital £2,000 in £1 shares. Motor and gencral engineers, electncial:. 
by moving the adoption of the report and accounts. Mr. Marlborough R. &c. First directors, H. J. Butler, J W. Harris and E. F. R. Pratt. Rez 
Pryor seconded the motion, which was carried unanimously ; the retiring office, 1, North-street, Plaistow, Essex. 

-director and auditors were re-elected. | ~ TWIGS ENGINEERING & ELECTRIC TRANSMISSION LTD. (153,036:.- 
Š Private company. Reg. Feb. 7. Capital £30,000 in £1 shares. Ek- 
New Companies. trical and general engineers, and manufacturers of plant for generatio. 

transmission and supply of electrical energy, &c. 


| 
BRITISH ELECTRON, LTD. (158,339.)—Private company. Reg. Feb. VICEROY DYNAMOS & MOTORS, LTD. (153,161.}—Private compa 


company. Reg. Feb. 5, capital £200 in ls. shares, to carry on ow 
acetylene, electrical or other welding and re-welding, in connection wi: 
machinery, &c. Reg. office: Regency House, 1, Warwick-street, W. 
C. REDMAN & SONS, LTD. (152,684.)—Private company. Re. 
Jan. 30, capital £100.000 in £1 shares, to take over business of i. 
Redman and Sons, Halifax, and to carry on the business of iron an: 
brass founders, mechanical and electrical engineers, machine tool maker. 


-5, capita] £60,000 in £1 shares, to take over the business cf the British Teg. Feb. 14, capital £3,500 in 2,100 6 per cent. preference shares of 
Electron Company, Ltd., and to carry on thr business cf manufacturers each and 8,000 ordinary shares of ls. each. To carry on the aan 
of hydraulically-compressed iron and steel billets and tin ingots, metal indicated by the title, and that of mechanical and electrical engineers a! 
refiners, importers and exporters of and dealers in metals, &c. First contractors, boiler makers, metal workers, &c. Reg. office, 25, Victon* 
‘directors are N. D. Ashworth, D. Davies, A. Kesting, G. B. Adams, J. W. street, S.W. 


Binns, G. A. Bower and E. Brierley. S 
ELECTRIC PRODUCTIONS COMPANY, LTD. (152,862.)—Private com- 

pany. Reg. Jan. 30, capital £1,000 in £1 shares, electricians, mechanical e 

engineers, manufacturers of electrical signs, makers of experiments in Thirty-Seven Years Ago. 

‘and public exhibitions of electric lighting, machinery and appliances, (From THE ELECTRICIAN, February 25, 1882 ] 


&c. First directors are A. E. Abrahams, F. Farndon, W. H. Shorter 
cand W. F. Wilson (all permanent). Reg. office: 65-6, York-terrace, 
Regent’s Park, N.W. | eo” 

ERNSMORE ENGINEERING TOOL COMPANY, LTD. (153,052).—Private 
company. Reg. Feb. 8. Capital £2,000 in £1 shares. Engineers, tool 
makers, manufacturers of dynamos and electrical apparatus, &c. 

FERGUSON, PAILIN, LTD. (153,137.}—Reg. Feb. 13, capital £100,000 
‘in £1 shares, to take over the business of switchboard manufacturers and 
general electrical engineers carried on by Ferguson, Pailin & Co., Ltd., at 
Manchester. First directors, Sir Kenneth J. Crossley, Bart., J. Pailin, 
S. Ferguson, and G. Pailin. Reg. office, Edward-street, Higher Open- 
shaw, Manchester. 


Ax Enrerrrisisc GasCompany.—The manager of the South Australian 
Gas Company at Adelaide reports himself ready to lay on the electric 
light if required. 

Evectro.Motors AND THE St. GOTHARD TuNxeL.—The “‘Giomsle 
dei Lavori Pubblici ” for January 25 emphatically contradicts the repo" 
that the St. Gothard Railway Company is in treaty with Messrs. Sieme!’ 
& Halske, of Berlin, with a view to the use of electric locomotives for the 
tunnel service. l 

Covpons.—It is notified that the coupons falling due, and the bonds 
drawn for payment on the Ist March next, of the Western Union Tele. 
graph Six per cent. Sterling Loan will be paid on that or any succee i 
day by Messrs. Morton, Rose & Co., Bartholomew-lane, E.C. T 

FRANCO SIGNS, LTD. (152,761)—Private company. Reg. Jan. 24, coupons and bonds must be left three clear days for examination. 
‘capital £1,000 in £1 shares. Electrical, gae and general engineers, makers ELECTRIC LIGHT FOR RADCLIFFE (Laxcs).—At avrecent meeting 0! 4 
of and dealers in illuminated and other signs, &c. First directors are committee appointed to watch over the interests of the gas consumer 
H. Bey, E. F. Harrison and Capt. C. A. L. Irvine. Reg office: 25, inthe Radcliffe and Pilkington gas supply district, held at the Local po 

Oxford-street, W.1. Offices, Radcliffe, a sub-committee was appointed to obtain ten ers k 

G. V. SYNDICATE, LTD. (153%083.)-—Private company; reg. Feb. 11, estimates from the electric light companies for lighting houses, ©” 

capital £50,000 in £1 shares. Manufacturers and repa'rers of and workshops and open spaces in the district. 
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Notes. 


Electricity Supply and the Ministry of Transport. 

We have referred elsewhere in general terms to the Transport 
Bill which was introduced by the Government last week. In 
so far as electricity supply is concerned, it may be said that 
the question raised by the Bill is whether the railways are to 
have control of the proposed National Electric Power Supply. 
The ground on which the Home Secretary justified the inclusion 
of electricity supply in this Bill is that the transport industry 
will be the greatest customer of electricity. It may be 
remembered that in the Report of the Board of Trade Electri¢ 
Power Supply Committee there is a recommendation that 
“ Railways using electricity within the district of the Board ” 
should have representatives on the District Board. Such 
representation is quite fair, but it is a very different matter 
to give these representatives practically control of the Elec- 
tricity Commissioners themselves. The Bill, inter alia, covers 
the appointment of any Commissioners the right of whose 
appointment comes within any other Government Depart- 
ment, so that presumably the Electricity Commissioners will 
sooner or later come under this category. There is no reference 
to any National Electricity Scheme in the Bill, and were it 
not for the Home Secretary’s introductory speech in the 
House, it could not be readily inferred that the subsequent 
Te-organising of the electricity supply of the country would 
be directly undertaken by this Ministry. But he distinctly 
said that whoever has to co-ordinate the control of means 
of transport (railways, &c.) should also co-ordinate that which 
8 essential to transport, namely, the supply of electric power. 
And that this means the supply of electricity in general is 
clear from his preceding remarks, that the success of the 
railways is dependent upon that development which a cheap 
supply of electric power will enable industries in general to 


achieve. It is not clear at the moment in exactly what 
relation to this Bill the new Electric Power Supply Bill, 
which is presumably being framed by the Board of Trade, 
will stand. Nevertheless, it is obvious that the necessary 
adjustments between the proposed Ministry and the Board 
of Trade must have been already effected, as Sir ALBERT. 
STANLEY is one of those “ ordered ” to bring in the present 
Bill. So, whatever may be the respective opinions of existing 
Departments, the line of action is probably clearly marked 
out to the end (clear, that is, to those inside, if not to those 
less privileged). | 


4 ——ge aa 


Opposition to the Bill. 


THE various bodies who have published their views from 
time to time, or sent them to the Board of Trade, will doubtless 
have something to say on this matter. So far as the Con- 
ference of Local Authorities for London are concerned, they 
have expressed no views in their Report as to the Ministry 
under whith the new Board should exist. The Association of 
Municipal Corporations approve the appointment of Electricity 
Commissioners, but have nothing to say as to their connection 
with Parliament. The I.E.E. Special Committee suggested 
that the Commissioners should form part of the Ministry of 
Reconstruction. The Report of the .J.M.E.A. similarly 
approves the appointment of Commissioners, but apparently 
took for granted that they would be an independent body, 
responsible directly to Parliament by Minister or Member. 
Already local authorities are passing resolutions oppos- 
ing the transfer ‘from the Board of Trade to the proposed 
Ministry of Ways and Communications, and presumably 
this action is being taken at the instigation of the 
I.M.E.A. and the Assaciation of Municipal Corporations. 
There is no dotbt that there will be strong opposition to 
bringing electricity supply under a Ministry which will 
obviously have its hands full of other big. and important 
matters. If the supply of electricity were not connected 
with the other matters coming under the Ministry, and its 
inclusion merely entailed an extension in the size of the 
Ministry, the proposed step need not necessarily be deplored ; 
but it is evidently the intention to include electricity supply 
as an integral and subordinate part of the main work of the 
Ministry, and it is obvious that there is every promise of the 
Electricity Supply Industry receiving, as it were, only the 
spare time and attention of a Ministry engaged on other 
important questions. Various Road Transport Associations 
are, we understand, putting up a fight to sever the roads 
from the present Ministry. If this is so,and if it succeeds, 
there is certainly far more justification for severing the 
electricity section, since the connection with the railways 
is practically only on the one point of their being consumers, 
despite the suggestion by the Home Secretary in his speech 
that the new Ministry would kindly and considerately father 
the needs of the ordinary industrial concerns. Of course, 
the idea that the railways will eventually take the bulk of 
the supply is very much beside the mark, for the needs of the 
railways are not likely to exceed 10 per cent. of the whole. 


266 . 
Railway Lighting. 


Wirta the removal of lighting restrictions the lighting on 
railways is gradually being brought up to a more normal 
standard, and it is to be hoped that before long it will at 
least be as good as that prevailing before the war. As this 
matter is being considered by most railway engineers, the 
discussion before the Illuminating Engineering Society on 
February 25 was opportune. The Paper read by Mr. CUNNING- 
TON, who is Lighting Engineer to the London & South-Western 
Railway, was excellent in several respects, showing both a 
grasp of practical points and a strong appreciation of the 
claims of good lighting: We believe that the London & 
South-Western Railway is unique in having an engineer to 
attend exclusively to lighting bv all illuminants, though there 
are, of course, on all the leading railways engincers who have 
made a special study of particular varieties of lighting. 
Speaking generally, it would seem to be a great advantage 
to have all forms of lighting, so far as possible, collected 
under one department. Even so, one gathers from the 
discussion, there is a tendency for departments to work 
independently,.with the result that the lighting is only con- 
sidered at too late a stage in the planning of some new scheme. 
As regards the technical points dealt with in the Paper and 
discussion, it is evident that many of them involve the special 
knowledge of the railway engineer, and the Society did wisely 
in securing their co-operation. There seems still some 
difference of opinion in regard to standard ‘values of illu- 
mination and methods of testing, though we have certainly 
advanced .a great distance bevond the conditions of, say, 
10 years ago, when “ foot-candles”” and railway engineers 
were often strangers. From the data presented, definite 
standards for platform lighting seem to be emerging, and 
the minimum figures of 0-5 ft.-candles for platforms in 
terminal stations and 0-25 for secondary stations, suggested 
by Mr. CUNNINGTON, seem reasonable. In suggesting similarly 
special standards for goods-yards, engine-sheds, &c., he breaks 
new ground, and here it is that the railwayman rather than 
the passenger must decide. But it is obvious that a general 
understanding as to the order of illumination required in 
such cases is vital to safety and efficiency of work, and the 
discussion should be very helpful in bringing this point before 
the notice of the railway companies. 

= 
Scientific Research and the State. 

THE Paper recently read by Sir Frank Heath before the 
Royal Society of Arts was a very able summary of the aims 
of the Department of Scientific and Industrial Research. 
In some quarters there has, perhaps, been some disappoint- 
ment that the Department has not achieved more, but we 
think that, considering the extreme difficulty of initiating 
scientific researches in time of war, it must be considered 
to have made a good start. It has originated a number of 
promising researches and, what is even more valuable, has 
gone a considerable distance towards the solution of the 
administrative difficulties which such a scheme entails. The 
discussion revealed a general recognition of the utility of the 
Department. The only apprehension that appeared to exist 
was lest the efforts of the researcher in pure science might 
be unduly cramped, and also a sense of the dangers of what 
is termed State control. There is, however, no avoiding the 
problem that Sir RoBERT Morant emphasised, that where 
the State is asked to spend large sums of money on science, 
some measure of control is inevitable. The most that we can 
hope for is that, by judicious propaganda, the general public 
and Government officials in particular may be led to a 
better appreciation of the possibilities of applied science. 
There is much that is aggravating to men of science in the 
ways of officials, but we think it may justly be said, on the 
other side, that scientific men are sometimes so immersed 
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in their own activities that they fail to appreciate admini- 
trative difficulties, and do not make sufficient allowances 
for human nature. One cannot but sympathise with the 
difficulties under which the Universities are now labouring, 
as pictured by Sir J. J. Tomson. They are faced by a 
great influx of students and a considerable growth in ex- 
penditure, and yet, if the cost of education is not to be raised, 
they cannot increase their fees. We sincerely hope that 
something will be done by the Government to alleviate these 
difficulties, for we must recognise that research in pure science 
is of immense importance, not merely to industry but to 
humanity. There should, therefore, be no check imposed on 
the fount from which inventions of value to humanity ulti- 
mately spring. 


—— 
The Salaries of Technical Staffs. 

From the advertisement columns of the technical press it 
becomes evident that our technical colleges are about to 
increase their activities once more. The evidence takes the 
form of advertisements for assistants or heads of departments. 
We are glad to see signs of this increasing activity, but we 
regret to note that the old lines are being followed, and that 
the policy is evidently to be one of underpaying the technical 
teacher. Last week the Glasgow Technical College advertised 
for assistants at £150 to £175 per annum. A correspondent 
calls our attention to the fact that the rate of payment for a 
Clyde labourer at the present time is about £165 per annum. 
from which it will be gathered that the technical assistant is 
not held in particularly high esteem. A still more flagrant case 
is that of the Brighton Municipal Technical College, which is now 
advertising for a head of the electrical engineering department, 
and is willing to pay the munificent salary of £300 per annum. 
It appears to us that if technical colleges are not able to pay 
reasonable salaries it would be better for them to close their 
doors. The ill-paid head of a department, or technical assis- 
tant, will certainly not give instruction that is worth having, 
and fees for such instruction should not be taken from the 
misguided student. | 


The E.P.E.A. and Salaries. 

Ir will be remembered that some little time ago the E.P.E.A- 
made a demand for increase in salaries of 20 per cent. for all 
grades and also for a war bonus of £90 per annum. This claim 
has been submitted to arbitration and the arbitrator has now 
given his award, which is in favour of the E.P.E.A. and gives 
all that was demanded. We congratulate the E.P.E.A. upon 
the result. Although there may be exceptions, it 1s common 
knowledge that the stafis in generating stations are not ade- 
quately paid. Moreover, the technical man is supposed to 
have no need for war bonuses. Once again the power of com- 
bination is exemplified, but we think it is unfortunate that 
such combination should be rendered necessary by the lack 
of foresight of employers. It only tends to strengthen the 
view that the “ gods help them who help themselves.” 


Se a a 


Wireless Telephony.—It is stated in the daily Press that the 
Marconi Wireless Telegraph Company expect to have 
operation a commercial service of wireless telephony betwee? 
London and New York early next year. 

Coal Consumption in Generating Stations.—ErrA TUY- 
In our issue of February 21 there appeared an article on Coa 
Consumption in Generating Stations in Canada and the Va 
States.” We regret to find that owing to printer’s errors i 
figures given for horse power in the second table are ma i 
The figures given for kilowatts, however, are correct, 80e %" 
corresponding horse power can be derived from these. _ i 

Coal at £20 a Ton.—In the early days of 1915 the price 
coal in Paris rose to £20 a ton. A Committee of coal-ownel 
merchants and exporters, formed by the Government, W 
successful in so organising supplies as to reduce the pn% 
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£2 a ton. In the current issue of “‘ Ways and Means,” Sir 
Daniel Stevenson, who received the Legion of Honour from the 
French Government for his services in the matter, tells the full 
story of the supply of coal to France and Italy. 

Electrical Development Association.—This Association, 
which was initiated in December, 1917, is now getting actively 
to work. The Chairman is Mr. A. F. Berry, and the honorary 
secretary is Mr. W. A. Gillott. The Association is independent 
of, but supported by, the Institution of Electrical Engineers and 
other bodies. A paid director is to be appointed, and it is in- 
tended to set up a technical information department. The 
tem porary offices of the Association are at 36, Kingsway, London. 

Industrial Reconstruction Council.—A Conference on 

** Labour Conditions in Relation to Future Industrial Pros- 
perity ” will be held under the auspices of the Industrial 
Reconstruction Council-on Tuesday, March 11, at 6 p.m., in 
the Hall of the Institute of Journalists, 2 & 4, Tudor-street, 
E.C. 4. The chair will be taken by Major the Hon. Waldorf 
Astor, M.P., and the opening address delivered by Capt. James 
O’Grady, M.P., secretary of the National Federation of 


General Workers. Questions and discussion will foll6w. No 
tickets are necessary. 


<“ Ways and Means.’’—The first issue of Mr. Ernest J. P- 


Benn’s new weekly, “ Ways and Means,” is published to-day. 
Among the contents are the following : “ The Responsibility 
of Trade Unions towards Industry,” by the Rt? Hon. J. R. 
Clynes, M.P.; “ Industrial Councils,” by the Rt. Hon. J. H. 
Whitley, M.P. ; ©“ How we Supplied our Allies with Coal,” by 
Sir Daniel Stevenson, Bart; “ A Step Towards Industrial 
Rest,” by Mr. Cecil Walton ; “ The Financial Situation,” by 
Sir George Paish; and numerous articles by authorities on 
current industrial topics. 


Société Belge des Electriciens.—We note with pleasure 
the re-appearance of the monthly bulletin of the Société Belge 
des Electriciens, which was unavoidably suspended during 
the German occupation, but is now happily able to resume 
publication. The issue before us, covering the period 1915- 
1918, cofitains an appreciation of the late Eric Gerard, whose 
death was noted in these columns some time ago, and whose 
work had won European recognition. Among other con- 
tributions the number contains a comprehensive treatment 
of the theory of polyphase currents by Mons. P. Banneux. 
We wish our friends in Belgium renewed prosperity after 
the long ordeal from which their country has emerged. 


“Faraday House Journal.’’—The Faraday House “Journal” 
for the Lent Term refers to- the doings of many old Faradians, 
some of whom have recently been awarded military honours. 
Colonel Sparks, after a distinguished war record, has now 
resumed consulting work with his brother, Mr. Charles P. 
Sparks, while Major C. A. Flower and Captain R. G. Vanneck 
have becn awarded the Military Cross. There are, unhappily, 
still some records of promising carcers cut short by the war, 
including Lieut. Basil Smith, who was killed in September 
last, only a few days before the armistice was signed with 
Bulgaria. A record of the services of Old Faradians in the 
various Services is to be compiled as a War Memorial, and. 
those who have served in’ the war are invited to send in 
particulars to The Principal (Dr. Russell), who is acting as editor. 

Scientific Management.—An outstanding feature of the 
Industrial Conference held on the 27th is the demand of Labour 
for shorter hours and higher wages. Lord Leverhulme and 
other broad-minded employers believe that this can be done 
Without lessening output. We must have not merely individual 
effort but scientific management. America and other countries 
have led the way in this respect, and the astonishing results 
obtained by English firms who have adopted these methods 
should be more widely known. It is a mistake to suppose that 
It 18 applicable only to Engineering trades ; it would be difficult 
to}find any industry whose efficiency would not be improved 
by adopting scientific management. The Industrial Recon- 
struction Council have taken up the matter, and are arranging 
a series of fortnightly conferences to deal with this subject in 
all its bearings. Further particulars may be obtained from the 
Organising Secretary, I.R.C., 2 and 4, Tudor-street, E.C.4. 
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British Scientific Products Exhibition, 1919.—The King 
has consented to act as President of this Exhibition, which 
will be held at the Central Hall, Westminster, during the 
month of July. The President of the ‘Exhibition is the 
Marquess of Crewe, K.G., and Prof. R. A. Gregory is Chairman 
of the Organising Committee. The British Science Guild has 
been encouraged to organise this Exhibition by the success 
which attended that held at King’s College last summer and 
the more recent Exhibition at Manchester. Now that many 
inventions can be shown which could not be put before the 
public during the war, there is every prospect that-this year's 
Exhibition will be even more successful than its predecessors. 
The objects of the Exhibition will be to illustrate recent 
progress in British science and invention and to help the 
establishment and development of new British industries. 
Such an Exhibition will enable new appliances and devices 
to be displayed before a large public and will provide pro- 
gressive manufacturers with an opportunity of examining 
inventions likely to be of service to them.. The Exhibition 
will include Sections dealing with chemistry, ‘metallurgy, 
physics, agriculture and foods, mechanical and electrical 
engineering, education, paper, illustration and typography, 
medicine and surgery, fuels, aircraft and textiles. Firms 
desirous of exhibiting should communicate with the Organising . 
Secretary, Mr. F. S. Spiers, 82, Victoria-street, London, S.W. 1, 


Institution of Electrical Engineers.—At the meeting on 
Thursday, Feb. 27, the President (Mr. ©. H. Wordingham) 
announced that Mr. Constantine, whose Paper had been 
adjudicated to be the best for those sent in in response to the 
invitation of the Council for Papers on Research Organisation, 
had passed away. The reading of the Paper had already 
been postponed owing to Mr. Constantine’s illness. He was 
sure the members would share with the Council the deepest 
regret. It was particularly sad when Mr. Constantine had 
just won the Prize and was not able to give his Paper. His 
death was due to pneumonia following influenza. The Presi- 
dent also announced with regret the deaths of, Mr. C. H. 
Stearn and Mr. E. O. Walker, both very old members, and 
expressed regret, which he was sure members would share, at 
the death of Mr. Hirst’s only son. l 

Informal Meetinys.—The following arrangements have been 
made for the first four Informal Meetings which, by kind 
permission, will be held in the rooms of the Chartered Institute 
of Patent Agents, Staple Inn-buildings (South Block), close to 
No. 335, High Holborn, W.C.. March 17 (7.30 p.m.), “ Dis- 
cussion on the Future of Trade Unions as Affecting the En- 
gineering Industry ” (introduced by Mr. F. Pooley); April 14 
(7.30 p.m.), `“ Discussion on Electrical Instruments ”’ (intro- 
duced by Dr. R, D. Gifford) ; May 12 (7.30 p.m.), “ Discussion 
on the Regulations issued by Electricity Supply Undertakings ” 
(introduced by, Mr. W. E. Bradshaw); June 2 (7.30 p.m.), 


© “Discussion on Increased Output, &c.’’ (introduced by 


Major Kenelm Edgcumbe. Arrangements are being made for 
visits to works on the afternoons of the above meeting-days 
(except the first). Particulars will be announced at the first 
meeting. 


Obituary. 


We regret to record the death of Mr. Bertram Davisson, manager 
of Messrs. C. A. Vandervell & Company’s Manchester depot before 
the War. Mr. Davisson joined the Legion of Frontieramen in 1914 and 
was attached to the Belgian Army. When the Legion was disbanded 
he went into the R.G.A. and was in France till the Armistice. Hoe 
was practically demobilised and about to resume his duties with the 
firm, when he was seized with influenza, and pneumonia supervening 
he passed away on the 22nd ult. at the age of 31. 

The death from pneumonia is reported of Lieut. EDWARD ATHERTON: 
M.C. Before the war he was on the staff of the British Engineering, 
Boiler & Electrical Insurance Company, Manchester, and shortly before 
his death he had been recommended by the firm as their London repre- 
sentative. On the outbreak of war he joined the Manchester Territorial 
Regiment, was twice wounded at Gallipoli, and later received a com- 
mission in the. Machine Gun Corps, and proceeded to France, where he 
was awarded the Military Crosg last April. 

Mr. Harry Bissy, electrical engineer, of Warrington, has died after 
a short illness at the early age of 34 years. He had been in business on 
his own account for 14 years. 
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We regret to announce that Mr. A. C. REYROLLE, Managing Director 
of Messrs. A. Reyrolle & Company, Ltd., of Hebburn-on-Tyne, died at 
his home in Newcastle on the 27th ult. He had been in indifferent health 
for more than a year, but his devotion to work was so great that he gave 
all his remaining strength to it. A month ago, however, he was obliged 
to remain at home, but he gradually got weaker, suffering much until 
the release came. Mr. Reyrolle was born in Juillac, Corréze, France, in 
1864, and his memory was so vivid that he frequently recalled his ex- 
periences with his father, who, as a soldier, took him to the outskirts of 
Paris during the siege of 1870. He came to London at the age of 19, and 
went as an improver so Messrs. Légé & Co., sentiko instrument makers, 
in Turk’s Head-yard, near Farringdon-street station. He opened a 
workshop in Charlotte-street, Fitzroy-squate, London, about 1886, where 
he worked for other large electrical manufacturers. He soon achieved 
fame for his personal industry and excellence of workmanship, and was 
much sought after for the manufacture of special apparatus and for the 
development of the new designs and ideas of early pioneers in the elec- 
trical industry. Later he moved to Union-street, and in 1897 he opened 
a factory in Pancras-street, Tottenham Court-road. He will always be 
remembered by the engineers in the early days of Rathbone-place, 
Sardinia-street, Manchester-square, Amberley-road and other London 
stations. ` In 1901 he turned his private business into a limited company, 
and opened more extensive works in Hebbum. Eventually the London 
works were closed, and the old business left in charge of Mr. A. J. Butler. 
Growing with the steady demand for switchgear and accessories on the 
north-east coast, the firm has developed into one of the leading British 
electrical manufacturers, employing at the present time some 700 hands, 
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and making apparatus of magnitude and importance varying from 
10-ampere wall plugs to the largest super-power station switchgear. 
The firm has, in fact, reached a position second to no other British firm 
of specialists in the same line of business. Truly an example of a great 
work achieved, and it is sad that his life has not been spared to enjoy 
the result of his labours. All through his life Mr. Reyrolle's work has been 
marked by a thoroughness in everything he undertook todo. He was a 
born mechanic, and always scrupulously particular in regard to detail 
m design and in manufacture, and had a wholesome contempt for any- 
thing of a shoddy or careless nature. For years every pattern before 
despatch passed his approval, and up to the last it was his practice to 
deal personally with the correction and guidance of the whole of his 
employees, paying particular attention to the apprentices, for whom he 
had recently organised a practical school under the charge of one of his 
oldest assistants; Mr. Fred Nicod. He thought a great deal of his 
assistants once their quality had been proved to his satisfaction, and he 
had a strong attachment to those who were his proved “ friends,” and for 
“ my boys,” as he termed those who had been trained under his personal 
care. During the war he was actively interested in the raising of funds 
for the French Red Cross, and he had a special care for those of his 
employees (some 230 in all) who left to serve in the Army. Mr. 
Reyrolle was married in 1906, and leaves a widow and one son. He was 
initiated at Queen’s Westminster Lodge of Freemasons, and transferred 
to Hotspur Lodge, ‘Newcastle-upon-Tyne. No man actually loved or 
- took a greater pride in his work than he who, after passing with persistent 
effort through the greatest wear and stress occasioned by the war, has 


now taken his long rest, having accomplished so much. His life’s work‘ | 


will remain as a great contribution to the electrical development of the 
age. . 


Personal. 


Mr. John Lee, postmaster of Belfast, has been appointed controller 
of the Central Telegraph Office, London. 


The many friends of Mr. H. M. Pease, for many years assistant manager 
and sales manager of theWestern Electric Company, cable and telephone 
manufacturers, of North Woolwich, will be oleaca to hear that he has 
now been appointed managing director. 
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A departure of considerable importance has been made by the U.S.A. 
Government, who have appointed Major T. C. Mendenhall, professor of 
physics in the University of Wisconkin, as scientific attaché to the United 
States Embassy in London. It is anticipated that he will be able to supply 
his Government with valuable information as to the progress of scientific 
research in this country, especially in its industrial applications. 

At a meeting of the Royal Society of Arts on Tuesday, the chairman, 
Mr. A. A. Campbell Swinton, stated that Prof. J. Cunningham McLennan, 
O.B.E., Ph.D., F.R.S. (whose Paper, read at the same meeting. will be 
abstracted in our next issue), had been offered the post of Scientific 
Adviser to the Admiralty, which he (the chairman) hoped he would 
accept. 

It is announced that Sir Oliver Lodge, who has been Principal of Bir 
mingham University since its establishment, will retire from the position 
at the end of the present session. In his statement to the Court of 
Governors, Sir Oliver explains that, in what remained of his life, 
he hoped to devote himself to the problems of the ether of space in its 
physica] and psychical relations. The Governors have passed a resolu- 
tion accepting with regret the resignation, and placing on record that 
during 19 years he had rendered most distinguished service to the univer. 
sity, and given lustre to it by his great scientific attainments, broad 
sympathies and independence of thought. 


Arrangements for the Week. 
FRIDAY, March 7th (to-day). 
Royau INSTITUTION. 
5.30 p.m. At Albemarle-street, London, W.1. Discourse on 
‘‘ The Hardening of Steel,” by Prof. H. C. H. Carpenter, F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS—STUDENTS’ MEETING. 


7 p.m. At*Faraday House, Southampton-row, London, W.C.. 
Paper on *‘ The Design, Manufacture and Operation of Trans- 
formers,” by Mr. W. G. C. Jackson. 

SATURDAY, March 8th. 
BIRMINGHAM AND District ELECTRIC CLUB. 

7 p.m. At Grand Hotel, Colmore-row, Birmingham. Paper on 
“ Electric Welding as a Commercial Proposition,” by Mr. H. W. 
Wolton, A.M.LE.E. 


MONDAY, March 10th.; 
ROYAL INSTITUTION. 
3 p.m. At Albermarle-street, Piccadilly, London, W. Paper on 
‘* The Dynamics of Flying,” by Capt. G. P. Thomson. 


. Roya SOCIETY OF Arts. 

4.30 p.m. At John-street, Adelphi, London, W.C. Cantor Lecture 

on “‘ Fuel Economy,” by Dr. W. A. Bone, F.R.S. (Leeture 1) 
INSTITUTION OF ELECTRICAL ENGINEERS—NORTH-EASTERN CENTRE. 

6.45 p.m. At the Mining Institute, Newcastle. Discussion on the 

President’s Address to the Territorial Centres. 
TUESDAY, March 11th. 
INSTITUTION OF CIVIL ENGINEERS. 

5.30 p.m. At Great George-street, London, S.W. Papers to be 
read on “Electric Welding Developments in Great Britain 
and the United States of America,” by Mr. J. Caldwell and Mr. 
H. B. Sayers; ‘‘ Experiments on the Application of Electric 
Welding to Large Structures,” by Mr. W. S. Abell; and “The 
Application of Electric Welding in Ship Construction and 
Repairs,” by Mr. J. R. Smith. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

6.15 p.m. At the Literary and Philosophical Society, Westgate- 
road, Newcastle-on-Tyne. Paper on ‘‘ Machine Tools,” by 
Sir Alfred Herbert, K.B.E. 

INSTITUTION OF ELECTRICAL ENGINEERS 
(NORTH-WESTERN CENTRE). 

7 p.m. At the Engineers’ Club, Manchester. Paper on “ Large 
Power Transformers,” by Mr. A. G. Ellis and Mr. J. L. Thomp- 
son, M.Sc. 

INSTITUTION OF ELECTRICAL ENGINEERS—SCOTTISH CENTRF. 

7 p.m. At the Princes Street Station Hotel, Edinburgh. Paper 
on “ The Functionsof the Engineer : His Education and Tram- 
ing,” by Lieut.-Col. W. A. J. O'Meara, C.M.G. 


WEDNESDAY, March 12th. 
D RoYAL SOCIETY OF ARTs. 
4.30 p.m. At John-street, Adelphi, London, W.C. Paper on 
“ Electric Welding and Its Applications,” by Mr. W. L. Lorkin, 
A.M.I.E.E. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. y 
7.30 p.m. At St. Bride Institute, Bride-lane, Fleet:street, London, 
E.C. Paper on “-Recent Developments in Engine Steels,” by 
Capt. L. Aitchison, R.A.F. 


THURSDAY, March 13tb. 
Roya Society OF ARTS. 
4.30 p.m. At John-street, Adelphi, London, W.C. (Indian § ction). 
Paper on “ The Report of the Indian Industrial Commission, 
by Mr. D. T. Chadwick. | 


INSTITUTION OF ELECTRICAL ENGINEERS, 
6p.m. At the Institution of Civil Engineers, Great George-streets 
London, S.W. Lecture on “ Dielectrics in Electric Fields. by 
Mr. G. L. Addenbrooke. (Lecture III.) 
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. Live Roller Motors in Steel Works." . 


By W. W. WOOD. 


During the last few years considerable strides have been made in 
the electrification of iron and steel works, A special type of motor 
to meet the very severe conditions to which motors driving the live 
roller gear are subjected was designed at Witton last year, and. a 
num ber were supplied to a leading steel works in the North of Eng- 
land. Similar machines have been made in the United States, but 
the motors referred to were the first to be manufactured in Great 
Britain. Live rollers are principally used on large reversible rolling 
mills for bringing the ingots up to the mill, and for passing them 


backwards and forwards through the main rolls when the ingots are 


too large to be man-handled. 


Notes on Rolling Mills.—The construction of a rolling mill re- 
sembles a large mangle requiring anything from 100 H.P. to 15,000 
H.P. to drive, and used for rolling steel ingots or iron billets to any 
-= form required, such as smaller billets, girders, angles, merchant 
section (i.e., rounds, flats, squares, rods, angles, &c.), and also for 
rolling plates and sheets. Where plates or sheets are rolled the 
rollers are plain cylinders. Where billets or sections are rolled, 
grooves of suitable shape are turned in the rolls to produce the 
section required. The billets are passed through the rolls a number 
of times, and at each pass the section of the steel is reduced, or the 
shape altered, by passing it through a different shaped or smaller 
groove turned in the rolls, while in large cogging mills the reducing 
effect is obtained by screwing down the rolls so that they are nearer 
together. This screwing-down gear is usually driven by an electric 
motor. | 7 


Fie. 1.—PLAN SHOWING LIVE ROLLER GEAR AND MOTOR on ONE SIDE 
OF THE MILL. THERE IS A SIMILAR SET ON THE OTHER SIDE. 


Rolling mills may be divided roughly into two main classes— 
namely, two-high mills with two rolls in each stand (like an ordinary 
mangle), and three-high mills with three rolls arranged vertically 
one above the other in each stand. With three-high mills the billet 
can be passed between the bottom and middle roller in one direction, 
and then passed back between the middle and top roller in the oppo- 
site direction, thus working on the section at each pass. With two- 
bigh mills the rolls must be reversed at each pass, or, if the rolls are 
non-reversing, the billet has to be passed back over the top roll 
before it can be again entered between the rolls, so that it takes about 
twice as long to roll the billet to a given section. 

W Live Roller Gear.—Where heavy ingots or billets weighing 30 cwt. 
or more are to be rolled, it is usual to employ a two-high reversing 
mill, so that as soon as the billets have passed through the rolls in one 
direction the rolling mill engine or motor is reversed and with it the 
direction of the rotation of the rolls, and the ingots are passed back 


again through them with an alteration of section at each pass as- 


already described. These ingots are too heavy to man-handle, and 
are pushed into the rolling mill by the action of the live roller gear. 
is gear consists of a number of iron rollers sunk nearly level with 
the floor, but projecting a little above it, so that the ingot lies on the 
rollers. By causing these rollers to revolve the ingot can be ap- 
proached towards or drawn away from the mill. A number of rollers 
are usually placed on one side of the mill, geared together and driven 
y a motor, while a second motor operates a similar set located on 
the other side. There are often also long trains of rollers for bringing 


* Abstract of an article in the ‘‘ Magnet Magazine.” 
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the ingots from the furnace to the mill and also for running them 
away to a hot saw, in order that ends or lengths can be cut off when 
the ingot has been rolled to a given size. A plan of the arrangement 
is given in Fig. 1. . r 

Requirements of Motors for Live Roller Gear.—It is the motors 
driving these live rollers with which this article mainly deals. These 
motors are generally below the ground in inaccessible positions, 
where they are apt to be neglected, and are exposed to metallic dust, 
to heat from the ingot, and to hot scale falling on or near them. The 
drive is through gearing often in bad condition, so that they have 
much jarring and vibration to contend with. » 3 

The motors are controlled by boys on a bridge overlooking the 
mill; the boys watch the passage of the ingot through the mill, and 
start, stop and reverse the live roller gear at every pass as may be 
necessary. Power operated arms and levers are also provided, and 
work from one side to push the ingot opposite the required groove 
in the roll; to set it truly at right angles to the roll; and te tum it 
over on its side. There is now a tendency to operate this turning 
gear electrically’ 

The motors driving the live-roller gear have to start and stop as 
often as 500 times in an hour, and they should accelerate quickly to 
pass the billet back through the mill as rapidly as possible, and 
attain the maximum output. Ordinary controllers are not suitable 
for this purpose, as the motors would be generally subjected to very 
severe shocks owing to the unskilled handling of the controllers by 
the boys in charge. Standard motors are not generally designed 
with a view to quick and easy dismantling. or for the replacement of 
damaged parts quickly, and their rotational inertia is generally 
rather high, so that it takes some time to get up to speed. Where 
three-phase motors are used the standard air-gap is toe small for 
rough usage. : 


Inferiority of the Standard Alternating-current Motor to Continuons- 
Current for Live-roller Work.—In a number of ironworks a con- 
tinuous-current series-wound motor is used for live-roller work, 
as it can give a large starting torque and run up to high speed on 
light load. In many works, however, three-phase current is used, - 
partly due to the economy and efficiency with which power may be 
transmitted by it, and partly due to the advent of the mixed pres- 
sure turbo-alteniator by which electrical power can be cheaply 
produced from exhaust steam. Where continuous current is avail- 
able it is common practice to use a form of traction motor for live- 
roller work. So far, unfortunately, there has been no equivalent 
three-phase motor generally available. 


Description of Alternating-current Motors Specially Designed to 
Overcome Usual Defects.—A special line of “ Witton ” live roller 
motors has been designed principally to overcome the defects of the 
ordinary three-phase machine, and to supply a want which in this 
country has been hitherto unfilled. The frames, moreover, have 
been so designed that they can with slight alteration be used for a 
companion line of continuous-current motors embodying the same 
characteristics, 3 | 

One of the great advantages of the continuous-current traction 
motor for live roll work is that the carcases can be split, enabling 
the armature to be easily removed, whereas the three-phase stator _ 
cannot be split in a similar way. For rapid dismantling the split 
carcase is a great advantage, as it enables the rotor to be lifted 
vertically out of the machine—a valuable feature, as owing to the 
confined space: in which live roller motors work there is often no 
room to draw out the rotor. The illustrations of the new “ Witton ” 
three-phase live roller motor given in Fig. 2 show how the difficulty 
of splitting three-phase motors is overcome by providing a separate 
stator ring consisting of the usual laminations clamped together 
between end plates, so that the stator with its windings is a separate 
portton of the machine. The brush gear is carried on the upper half 
of the carcase, and comes away with it, and the rotor can then be 
immediately lifted out by means of an eyebolt in ¢ach of the bearing 
bushes which are split, but have their halves bolted together. As 
the rotor is lifted the stator also comes out hanging round the rotor, 
and can be subsequently removed. All parts of the motors are made 
to gauge and absolutely interchangeable, so that a new rotor, new 
bearings, or even a new stator can be lowered into the motor carcase 


_ without removing it from the foundations. 


The shaft of the motor is very strong, and has been extended at 
each end, so that while one end is driving, the other can be used for a 
solenoid brake if required. The motor is symmetrical with regard to 
the centre line, and the centre of the shaft extension at each end 


270 


bears the same relation to the holding down bolts. If the shaft 
were twisted off at one end, therefore, the motor could be turned 
round on the foundation and drive from the extension at the other 
end. The motor is totally enclosed to keep out metallic dust and 
protect the windings from hot scale, but a large door is provided to 
give access to the brush gear. The cable leads are taken out through 
split bushes held in phase by screws. It is only necessary to take 
out the screws, when the bush comes in half, and the cable with its 
connector can be drawn through the casing. In addition to the very 
great mechanical strength of the motor a large air-gap of about 
1, in. radial has been allowed between rotor and stator. This 
Naturally means a machine with a low power-factor, but the majority 
of steel works engineers prefer to sacrifice in power-factor and obtain 
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Fic. 2.—A 75 weve. © Witton” Live ROLLER Motor ADRIFT, SHOWING 
THE EASE WITH WHICH IT CAN BE DISMANTLED. 


the greater safety and freedom from breakdown secured by the large 
mechanical clearance. As the motors are designed with a very large 
overhead torque, the power-factor improves beyond full-load. The 
windings of both rotor and stator are formed of copper strip with 
moulded mica insulation, and are thus practically heat resisting. 
The diameter of the rotor is small relatively to the length, so that 
the motor has a low rotational inertia, less than half that of a stan- 
dard machine of similar output. The phosphor bronze slip-rings 
are of large diameter, and the brushes are arranged in box holders to 
carry the current continuously, as the motors are always run on a 
controller and the brushes never short-circuited. 


Controllers for Live Roller Motors.—It is now usual to control live 
roller motors by means of automatic contactor gear, whereby the 
cost of repairs and maintenance is much reduced. With ordinary 
controllers unskilfully handled the motor is often subjected to very 
great shocks and heavy currents. A motor with high overload 
capacity and starting torque is therefore required, so that it may 
accelerate up to speed without stalling, even if tho controller be 
thrown right over to full speed without any pause on the notches. 
With the automatic solenoid operated contactor gear, however, a 
series relay is embodied which prevents the motor taking more than a 
given amount of current, as each contactor remains open until the 
current has dropped below a given limit. The operator is provided 
only with a master controller, placed close to his hand on the plat- 
_form, while the contactor gear and resistances are often placed some 
considerable distance away. With the series relay the operator can 
put the master switch hard over on to full speed, but the contactors 
only close in order, cutting out the resistance as the motor runs up to 
speed, without permitting a greater rush of current than that pre- 
determined by the setting of the relays. It is unnecessary with 
contactor gear to design the motor for such heavy overload capacity 
or starting torque as has usually been the case in the past. When 
automatic contactor gear is substituted for hand-operated controllers, 
the motor invariably runs cooler on a given duty, as the heavy 
current rushes which cause unnecessary heating are eliminated. 


Testing of Live Roller Motors.—Little data is available as to the 
size of motor required for-a given duty. In the case of the first 
order for the special three-phase motors the purchasers were anxious 
to know whether the 75 H.P. motor specified was large enough to do 
the work required, namely, to handle 20 ingots an hour, each ingot 
weighing 3} tons, rolled from a section 20 in. by 24 in. down to 8 in. 
by 8in. in about 21 passes. The motor had also to be strong 
enough to deal with an ingot weighing 30 tons, but with a reduced 
output. The mill on which the new motors were to work was not 
made, but it was possible to make tests on a smaller mill. 
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It is difficult to obtain even an approximation of the rating A 
machines driving live roller gear, because the reversals follow each 
other so very rapidly that it is impossible to take current readings 
during rolling, and if a recording meter be used it must have a very 
rapid motion of the paper, about $ in. per second ; it must be very 
dead beat, and at the same time attain ite full reading practically 
without time-lag. In this case the information was obtained by 
the use of simple apparatus only. The test was rendered easier by 
the fact that the motor was equipped with series relay control auto. 
matic gear, giving a sequence of defined operations at every start, 
and also that the motor was a continuous-current machine, and no 
correction had consequently to be made for power-faector. 


Method of making Tests.—With automatic contactor gear, if the 
load under which the motor starts be constant, then the time of 
closing the various contactors and the time of acceleration are alw 
constant. Actually, the load varies under working conditions due 
to different causes, such as scale clogging the rollers, uneven expan- 
sion, differences in lubrication, &c., but by taking a number of 
readings an average representing the mean norma] conditions wa: 
obtained. 

Fig. 3 is a curve giving the characteristics of the standard condi 
tions of starting, and shows that when the master switch was closed. 
the current started at 112 amperes, and, as the motor gathered speri. 
fell in a logarithmic curve over a period of one second when the w 
contactor closed with a current rush of 125 amperes, again fali; 
over a further second and a quarter, and so on until the fifth co 
tactor closed, after which the motor continued to speed up until 3 
steady speed and current were finally reached. 

Owing to the rapidity with which the contactors closed, seven) 
observers were needed and a number of tests had to be taken. Th 
curve is an approximation to the mean value of the readings and wa: 
obtained as follows :— 

1. The master switch was closed at a given instant, and the tim 
elapsing before the closing of the various contactors taken on a stop 
watch. 

2. Another observer recorded the rush of current as each con- 
tactor closed, and the minimum value obtained just before the 
succeeding contactor closed. 

3. An independent test was made of the time taken by the motor 
to attain given speeds after the closing of the master switch and from 
the points thus obtained from which the speed curve was plotted. 
The current at this final speed was also taken. 

Tests were made with the rollers running idle, and also with 3 
33-ton ingot on them. Although there must be extra friction caused 
by the weight of the ingot and an extra mass to be accelerated, no 
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Fic. 3.—D1IaGRaM EMBUDYING TESTS MADE ON SMALL MILL MOTOR 
WITHOUT INGOT ON THE ROLLERS. 


2 


. appreciable effect could be detected by this form of experiment 


during the closing of the first three contactors, and the effect of the 
ingot could only be detected with certainty after the closing of the 
fifth contactor, when a rather larger time was taken to reach a given 
speed. During ordinary conditions the reversals are so frequent 
that the motor seldom attained full speed and usually not more than 
three contactors closed at each start. The principal exception was 
when the partially rolled ingot was run away by the live rollers to 
a hot saw to cut off the end, and brought back again. Calculation? 
referred to later allowing for the presence of the ingot, showed thet 
the extra friction and mass to be accelerated due to the ingot formed 
only a small percentage of the total load and confirmed the tests. 


` 
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The following summary is of interest. The torque required from the 
motors was now found to be equivalent at full speed of each motor 
to the following :— 


The curve given was, for convenience. made without an ingot on the 
. rollers, so that numerous tests could be made and controlled as 


: h istent action O 
required. The value of the curve and of the, cons) f Large motor. 


contactor gear, in always giving the same starting characteristics _ | cae a Jes 
under constant load, was that it enabled a time-load curve of the HU eee tue ae meas ce cee secon be . a 
motor under working conditions to be approximated. SG la ese oe aa 12-2 ag 
Having plotted the curve it was only necessary to note the time io necelerstoingelae 3 ee. 5-0 6-2 
when the main contactor switch closed and opened to know what Petia friction due loingotecseccas. 20 9.0 
point on the time-load curve had been reached. The area, bounded 
51:6 B.H.P. 93-5 B.H.P. 


by the curve up to this point, and the abscissa gave the ampere- 


seconds taken from the supply during this period, and as the voltage 
was practically constant the kilowatt-seconds were known. From 


this, by assuming an efficiency for the motor, the brake-horse-power 


seconds could be calculated. In practice it was found just possible 
for one observer to call out at each start and stop, and another ob- 
server to state the time, while a third observer recorded the figures. 
In the original Paper the sequence of the test is reproduced in 
detailed tabular form and the following chief conclusions are drawn : 
From above to roll one ingot takes seses ereseereeeeeeee B51 seconds. 


No. of ingots per hour, @pproximetely... sesser ee LO, 
Time one live roll motor running .........ceecceeeeeeeeeeee EET 


To obtain the above figures a large number of assumptions had 
necessarily been made, and it is, therefore, useful to compare the 
calculated figures with the power curve. This curve tended to show 
that the torque increased as the speed rose, and taking the 150 
amperes on the third contactor as being a mean figure, this gave an 
input to the motor of 48-5 electrical H.P. without any ingot on the 
rollers. At half-speed both iron and friction loss in the motor would 
be low, so that the efficiency might be 90 per cent., giving, say, 


43-5 B.H.P. to compare with the calculated figure of (51-6—ingot 7) — 


=44:6 H.P. This seemed to show that any assumptions made re- 
sulted in giving a calculated power slightly on the high side, so that 


Total time oo... sseesseereeser sents tee tecens e 35l y the calculated power of the large mill might also be reasonably 
mew arra Pere rann mi enpa , expected to be if anything on the high side, and much more confi- 
2773/11 1= 34 kw.-- 46 electrical Bp. (motor input). dence was inspired in the calculations 7 
; he : ae aU ie i > OO op ee Ss : ` Ss f è i : z , 
At half speed the motor efficiency might be 90 per çent ae. N bo oie usa aan a T emi 


giving a developed power on roller gear of about .... 


It is interesting to note that a set of live rolls runs about one-third 
of the total time, and this fact was used later in the calculations for 
the large mill. The 41 B.H.P. above was the mean power taken 
during the running time only, over the cycle of rolling a complete 
ingot. Tue energy to be supplied per hour would average only about 
one-third of 34 kelvins (kilowatt-hours)=11.3 kelvins, but the 


average figure did not give the heating effect on the motor and is 


not of any special interest. . 

It was next desired to attempt to predict the rating on the larger 
mill intended to give double the output. and to do this a eomparison 
had to be made between the mechanical characteristics of the two 
mills, and a separation of the torques required into :— 

1. Friction torque. l l i 

2. Torque to accelerate motor rotor. 

3. Torque to accelerate masses. 

4. Torque to accelerate ingot. 


In additiog, allowance had to be made for obtaining the increased 
output from the larger mill of 20 ingots an hour. After some pre- 
liminary calculations if was clear that to obtain this double output, 
if it were necessary tò double the rate of acceleration of the live 
rollers, the 75 H.P. motor specified would not be nearly large enough. 
The mill manager, however, maintained that on the day the test 
figures were obtained the mill was working very slowly, and that 
with the same setting of the contactor gear on the motor it was 
possible to get 14 ingots an hour from the small mill, and this was 
taken as the basis figure. To increase this number to 20 ingots an 
hour the main mill had to reverse and roll quicker, and it was assumed 
also that the live rollers would have to be speeded up in the ratio of 
14 to 20. , ' 

The details of the small mill could then be more closely considered 
and compared with those of the larger mill, as follows :— 


Power to Overcome Friction.—From an inspection of the curve and 
‘summary of powers given later, it appeared probable that the fric- 
tion increased as the speed increased, and that the rate of accelera- 
tion increased as the second and third contactor closed. To obtain 
the friction power it was necessary to let the series-wound motor 
speed up to about 30 per cent. above the full-load value when the 
acceleration had practically ceased. At this speed the losses in the 
motor would be greater than at normal full-load speed ; these had 
not been allowed for, but the assumption had been made that the 
friction torque was constant, and that the power taken by the motor 
at full speed was proportional to the ratio of the excess speed to the 
normal full-load speed. The friction as calculated in this case, 
therefore, could be regarded as being on the high side. 

In calculating the friction for the large mill it was reasonable to 
assume that this would be in proportion to the ratio of the dead 
weight of the rollers and gearing in the two cases. The total weight 
of the live rollers and also the weight of the shafting and gearing 
of the large mill were both just double the respective weights of the 
small mill, so that the friction of the new large mill should be double 
that of the small mill tested if the live-roller speeds were equal in 
each case. The specds, however, were slightly different, and the 
power was calculated in direct proportion to the speeds. 

In the original Paper a detailed tabular comparison between the 
requirements respectively of the large and small mill is presented. 


mill should be capable of starting against a torque equivalent at 
full speed to about 93 B.1.r., in order to accelerate the ingots at a 
sufficient rate to give the output of 20 ingots per hour, and with a 
margin, say, 100 H.P. The larger portion of the extra power in 
excess of what was required on the small mill would be needed 
because the rollers of the large mill will be much heavier, so as to be 
strong enough to deal with a 30-ton ingot if necessary. 


x 


aA B wm S 4 
Seconds. 
Fic. 4.—DIAGRAM EMBODYING CALCULATIONS MADE TO GIVE A 
CONVENIENT APPROXIMATION FOR CALCULATING HEATING EFFECT FOR 
LARGE MILL MOTOR. 


Having determined the torque against which the large mill motor 
ought to start, it was now necessary to determine the time during 
which this torque had to be exerted, and the frequency of the start. 
It was found that to roll a similar ingot the live roll motor made 26 
starts. The number of starts would naturally vary slightly for each 
ingot according to the incidents of handling, but the figure could be 
taken as a representative one. A programme ot 20 ingots per hour 
allowing three minutes for the rolling of each ingot, and -from a 
number of figures taken it was found that a live roller motor runs 
just about one-third of its time. During the rolling of each ingot, 
therefore, occupying three minutes, the live roller motor will run a 
total of about one minute, and in this one minute the 26 starts have 
to be made. The runs of the live roller motor are all of varying 
duration, but for convenience in estimating the heating effect no 
great error would be made if they were all assumed to be of the same 
duration, and on this basis each run would occupy 2} seconds if 26 
starts are made in the total-+running time of one minute. For esti- 
mating the heating effect, therefore, a diagram as in Fig. 4 was 
taken as a convenient approximation, and this showed the motor 
starting against a torque equivalent at full speed to 100 H.P., acce- 
lerating with this torque for 2} seconds, and standing for 42 seconds, 
the cvele thus taking 7 seconds and being continued indefinitely. 
Calculations showed that the motors proposed were capable of this 
duty without undue heating. Under this rating it is interesting to 
note that the motor would make 520 starts per hour. 3 

Although a number of the motors are at work, the large cogging 
mill described has not yet been started. It is to be hoped that tests 
may be made on it to compare with the figures in the above calcula- 
tions, as the results will be of considerable interest. Pg EH y, 
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The Standardisation of Polyphase Voltages.’ 


By R. RUDENBERG. , 


F Lately itřhas been frequently pointed out that both manu- 
facturer and consumer would benefit if voltages were more nearly 
standardised; the consumer would get exchangeable parts, and 
the manufacturer could make for stock. In spite of all the develop- 
ments that have hitherto been made, it is quite clear that vastly 
more will be done in the future. It would therefore seem to be 
much better to build on something that seems more like an absolute 
standard than to leave everybody free to follow his own ideas at 
random. If we then consider the question of voltages, the first 
thing to settle is what values we should adopt, if we were able to 
start all over again from the beginning, armed with our present 
knowledge. It is almost certain that the series of values for voltage 
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to use machines and transformers with the same winding on two 
different voltages, according as they are connected in star or delta, 
Probably a still better plan is to deviate very slightly from th 
exact value of y3, and to use instead 4/10, which differs from t 
only by 2-7 per cent., and is 1-778. In this way we should alway 
get four normal values for the voltages between values diflering 
by thetratio of 1 to 10. In Fig. 1 such a “ rational ” system « 
voltages is shown graphically. The exact values of the roots am 
not taken, but the figures taken are those which are reasonable 
approximations; and the voltages are so chosen that 100, 1,040, 
10,000 are on the scale. Neither of these things is actually necessary: 
but they have the advantages of making the figures a ppear simpler 
and at the same time at certain points ther 


c Rational. Stern. Spyri, EVVienna. approximate closely to voltages which have bee: 
110 000 110000 hitherto in use 
100000 100000 100000 
ee The series of “rational” standardised 
70000 voltages between 10 and 100 are 10, 18, 2 
56, 100, and so on between 100 and 1,000, ax 
ii 50000 itii 60000 in each group of the decimal system. Thr 
are shown logarithmically in Fig. 1, so tis 
40.000 proportionate steps are represented by equ 
32,000 distances. For comparison there are show 
20099 nae 30000 the voltages which a the commonest ones in 
the ordinary stations in Germany ; in addition 
20000 20 000 20000 to this there are the normal voltageg fixed by 
16000 18000 a the Verein Deutscher Elektrotechniker. It can 
15000 be seen at once that the normal voltages ol 
the V.D.E. tit the requisite conditions ver 
: badly; they seem to fit into the scale ven 
Con eee ae ais oe irregularly and in a quite arbitrary fashion. 
7000 Their figures have obviously sprung from the 
empirical method, which leaves much to 
5600 5600 - 6000 chance, if blindly followed. It can be well 
5000 = 5000 understood that the engineering world has 
4000 not been guided entirely by these figures 
over their whole range. Naturally some 
320 300 a 3000 account must be taken of the ordinary 
voltages in use to-day in drawing up a series of 
2000 2000 “rational” voltages. Fig. 1, however, shows 
1800 1800 that over the range between 560 and 32,000 
volts, the new system would adapt itself to the 
old in quite reasonable fashion. The ordinary 
voltages 1,000, 10,000 and 100,000 are naturally 
1000 1000 1099 to be found; the two common voltages of 
5,000 and 6,000 coalesce, as also do 15,000 and 
700 20,000 ; as to the advisability of this, probably 
560 -— 560 all engineers are agreed. The percentages of 
500 520 500 difference of the usual voltages from the new 
400 “rational” voltages are shown at the right- 
380 hand side of Fig. 1. 

$20 300—f ~~ 320 200 i i 
In Fig. 2 we have another view of the 
> eee “rational ” series, which is compared with the 
200 £20 suggestions of Stern, Spyri, and the Elektro- 
160 ~~ 180 technische Verein of Vienna. It is a difficult 
150 question as to whether it would be practicable 
to introduce the * rational” series for values 
100 100 ~~ 400 110 of the voltage below 500, because this would 


involve the possibility of millions of small 
lamps and motors becoming useless; but for new installations 
and undertakings which work on the higher voltages the 
advantages of the new system would seem to be very 
marked. Any large extensions of existing systems sat 
be on some standardised lines ; the new parts of the netwotk wou 
be connected to the old through transformers, which ee 
i it it the two different voltages. It is plain tha 
wouldłbe chosen as a geometrical series. The next question is what aer ba A iae t TO Sa fd dc nities: 
is to be the ratio of this geometrical series. The manufacturer butai changes are bondia come andi came rori- of uniformly i 
would desire the chosen voltages to be as few as possible ; therefore, to succeed to. the present: atate- ol confusion:-thers wil be inc Ait: 
E B juste hrs are 5 A R RC aes wien eae venience at the moment of transition an this n a F 
snows TIa VA TOs OCTROI i ane a saat i The great advantage of a small number of. stan 
i an ney eT peen found to Di eae retest as he Ran. voltages lies in the fact that the manufacturer can . make 7 
There are, therefore, very important technical advantages in making “ECK on a large seale, and the consumer can reasonably expt 
sb A : ae ği to be supplied almost at once. e smaller the nur 
the ratio equal to v’3, i.e. 1-732, seeing that this makes it possible voltages in the series the more these advantages are likely t0 


Fic. 2.—SnHow1ne COMPARISONS OF 
RECENT SUGGESTIONS FOR STAN- 
DARDISED VOLTAGES. 


Fia. 1.— Various PoLY- 
PHASE VOLTAGES ON }A 
LOGARITHMIC SCALE. ¥ be 
“A.—Normal Voltage of V.D.E. 

B.— Ordinary voltages in use. 


C.—Rational voltages proposed 
by authors 


* Abstract of an article in the “ Blektrotechnische Zeitschrift,” 
No. 24, 1918. 


7 be emphasised; and all windings for transformers and generators 


can suit two normal voltages, if changed from star to delte- 
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With high-tension windings that are to be used on the star system, 
it is usual to have a special insulation for the end windings 
which are close to the terminals, in order to protect them against 
surges. If the winding is to be also suitable for a delta- 
connected winding the parts of the winding which are near the 
point of the star must also be specially protected. Generally 
speaking, however, this is not necessary, as the surges are not 
so steep on the delta system, and moreover they distribute 
themselves between the two branches of the delta, which also 
tends to reduce the risk. 

If transformers are to be used in parallel, it is not sufficient for 
their voltages to be equal; the phase of the secondary voltages 
must also agree. But by changing from star to delta this is dis- 
placed by 90 deg., so that it might appear at first glance as if the 
whole supposed advantage of the “rational” system was an 
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illusion. But this can be avoided by arranging from the start 
whether any particular standard voltage is to be used in a trans- 
former in star or delta. Thus the following arrangement is possi- 
ble: on the star system, 100,320,1,000 volts ; on the delta system, 
180 and 560 volts. The normal voltages allotted to the delta 
system would thus lag by 90 deg. behind the normal voltages of 
the star system; thus the change of any transformer from star 
to delta could be readily managed. There may be a further 
difficulty arising from questions of insulation: thus, for instance, 
there is obviously a difference between the insulations of trans- 
farmers for 100,000 and 180,000 volts; there is also a difference 
with generators in the neighbourhood of 18,000 volts. It may, 
perhaps, be advisable, as an emergency measure for temporary 
purposes, to introduce an intermediate step, which would probably 
become unnecessary with the lapse of time. 


The Determination of 


the Efficiency of the 


Turbo-Alternator. , 


At the meeting of the Institution of Electrical Engineers on 
Thursday, February 27th, the following discussion took place 
on the Paper (abstracted in our last issue) by Dr. S. F. Barclay 
and Dr. S. P. Smith on the above subject. 


Prof. G. W. O. Howe said he thought it was a good sign that this Paper 


on such an important subject had been written by collaboration between 
a representative of one of the largest electrical manufacturing firms and 
a representative of a technical college. lt showed that our manufac- 
turers were alive to the importance of scientific investigation, and also 
that students were not being raised, in an atmosphere of prehistoric 
design. He had little doubt that the cause of the stray losses in alter- 
nators was that the armature reaction caused the field to be distorted 
and to take paths otherwise than parallel to the laminations, so that 
some of the flux was driven through the laminations along their length. 
That was probably the cause of the larger part of those losses. Everyone 
at the time of Prof. Threlfall’s work felt that his method was cumbersome 
and of little practical importance, but no one foresaw that in a few years 
alternators would be so designed as to lend themselves to this method 
of determining the efficiency. The numerical results given in this Paper 
proved the accuracy of the method. The Paper did not appear to bring 
out very clearly the necessity for running the machine until the tem- 
perature throughout was steady. Unless that were done, he imagined 
an appreciable part of the heat was absorbed by the iron and copper. 
He presumed the stator current was the same in the short-circuit and 
the load tests described in the Paper. Under “‘ Electrical Methods ” the 
‘authors said: ‘“‘ The electrical measurement of air velocity, based on the 
law that an electrically heated wire in a current of air cools at a rate that 
is dependent on the velocity of the air current, has been successfully 
carried out.” He suggested that the word “‘law’’ should be “fact.” 
One advantage claimed for the anemometer was that it measured air 
velocity parallel to the axis of the anemometer, whereas a heated wire 
would be cooled by air flowing in the trunk, not necessarily along the 
axis; but he presumed any velocity the air might have otherwise than 


parallel in that case would be so small as to make the error negligible.. 


A disadvantage of the anemometer system was the laborious method of 
taking a large number of readings over the cross-section, over a great 
number of squares, instead of devising a method to get the whole effect 
over the cross-section in one reading, which he presumed could be done 
by an electrical anemometer with the hot wire distributed over the whole 
cross-section. He thought, that one could get the total discharge of air 
by a single reading of the galvanometer in the Wheatstone bridge arrange- 
ment. The frictional loss of 3 per cent. did not introduce any error, 
provided it was not changed after the anemometer was originally cali- 
brated. Referring to the time taken to get up speed, the authors said 
“ the retardation period is decidedly longer than the acceleration period.” 
That seemed contrary to the laws of mechanics. Curve A suggested 
that, after all, the variation over the cross-section of the trunk was small, 
and it appeared that, if one placed the anemometer where the loading 
was about average, one reading, suitably corrected, would be sufficient. 
His remarks about the cumbersomeness of moving the anemometer into 
a number of positions applied also to the temperature reading. He 
thought an electrical method could be used if the wire were strotched 
uniformly over the whole cross-section of the trunk, and that the tem- 
perature could be taken in one reading. 

Mr. A. H. Law said hè had fought for some nine years for this method 
of measuring the efficiency of alternators, and had known for a long time 
that it was possible to get accurate measurements by it. He remem- 
bered a particular case of a single-phase machine, in which his firm 
selected the second method outlined in the Paper—calibrating the tem- 
perature. This was sent to the authorities who constructed the machines, 
who replied that it was impossible to measure the quantity of the air from 
the alternator, and he said they did want to do that ; they did not care 


! 


‘what the quantity was, provided it was the same during the calibrating 


run and the final load run. The first method of measuring the heat 
energy in the air depended on accurate measurement of the quantity of 
air. It should be remembered that the anemometer was usually cali- 
brated with air at normal temperatures, and anemometers had a ten- 
dency to forego their accuracy when used in hot air. That was probably 
due to variation of friction, owing tothe lubrication becoming more fluid. 
The calibrated air temperature method was used by his firm in 1910, and 
gave accurate results. He thought it was necessary to do all tests on 
site. There were two ways of determining the no-load losses on site. 
One was to run the alternator as a motor, but that presented difficulties, 
as the machine had to be got up to speed and paralleled in, which was 
not easy. He then described a method devised by his firm, by which 
bolts were taken out and a copper piece of } in. diameter screwed on to 
the driving flange, which drove against the vertical face of the driving 
member, the turbine being driven up to speed and then the alternator 
was synchronised in and the turbine shut down. Another copper piece— 
of soft copper—bent itself out and freed the turbine from the generator. 
A few experiments enabled them to use the method satisfactorily. The 
other method was the retardation method, which he thought the authors 
treated a little unfairly. He showed curves taken on one of the Carville 
5,000 kw. alternators. The machine, which had a normal speed of 
1,200, was run up to 1,300, and the runway pulled out. It was easy to 
do it with one-tenth of the normal voltage. If the voltage were 10,000, 
the deceleration curve was taken at 1,000 volts. The losses at 1,000 volts 
were very small in the stator core and other parts, so a little artificial 


_ load was put on which could be measured—perhaps 60 kw. or 100 kw. 


That gave absolute calibration of the retardation, and one could find out 
how many kilowatts the curve corresponded to. The authors gave 
corrections at the end of the Paper, but there were two which they 
omitted. One was the exciter losses, which did not appear to be included 
in the air passing from the afternator, and the other the throw-away 
losses in the air, but both were very small. The rotated heat correction 
did not have to be applied to the calibrated air temperature method, 
provided the ratio of cooling air temperature to engine-room temperature 
was the same in the calibrating and the load run. 

Prof. MacGREGOR Morris said this subject of measuring the efficiency 
of alternators by means of measuring the losses appealed to anybody who 
considered the ratio of the power put into the thing to the power taken 
out. To get an accurate determination it was better to measure the 
difference than to measure the input and output. He thought it was 
Mr. Mordey who first suggested this method in connection with trans- 
formers, measuring the temperature rise of the transformer, and showing 
it like a kind of calorimeter. Then they passed to Prof. Threlfall’s 
method, and now came to the authors’ present method. It was easy of 
application, because of the casing turbo-alternators now always had. As 
the authors had referred to work of his in connection with electrical 
measurements of wind velocity, he would confine his remarks to that. 
He showed a curve which gave the relation between the wind velocity 
which was passing a hot wire and the square of the watts required to keep 
the wire at the given temperature. Prof. King, working in the United 
States, had devised a vertical anemometer which depended on the cooling 
of a wire—or measuring, rather, the amount of energy required to keep 
that wire at a certain tempcrature above that of the atmosphere. 
A Kelvin double bridge was used in that arrangement to determine when 
the length of wire between the potentiometer contacts was at the given 
temperature above the atmosphere. He showed a curve of records of 
wind velocities obtained with this arrangement. It showed that the 
electrical method could be used to analyse exceedingly small quantities. 
In some minds there might be a doubt whether it could be used to 
differentiate between variations of velocity over the cross-section when 
the points were close together. There was a slit about 0-7 mm. (54 in.) in 
diameter, and he showed a curve of the determination of velocities across 
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the section in front of the slit, which demonstrated that it was possible 
to make accurate measurement of velocity ;,, mm. apart. In his arrange- 
ment he had a simple Wheatstone bridge, with the opposite arms enclosed 
in high conductivity material, and the readings were proportionate to the 
velocity of the wind passing the wire. The instrument was suitable for 
velocities from 4 mile to 10 miles an hour, and it was possible to walk 
slowly along the room and see a big indication on the instrument. He 
showed records taken by the instrument on the cliffs at Cromer after he 
had carried it 15 miles on a bicycle. which proved that it was portable. 
Others were taken on a lighthouse on the east coast. He also showed 
views of the apparatus. With regard to the inclmation of the wires in 
the stream, it had been sugyested that accurate measurements would 
not be obtained if the wires were not at right angles to the flow of the air. 
He thought the arrangement used by the authors for getting the stream 
uniform could be improved upon without increasing the drop in pressure, 
He had schemed out an arrangement by which one could make a single 
measurement giving the difference of temperature between the inlet and 
outlet. and give by a single reading every quantity that was wanted. 
In one of the authors’ equations an attempt was made to measure the 
velocity. It would be better to use an instrument which would measure 
the mass flow. ! 

Prof. E. W. MARCHANT said they had always flattered themselves 
that they could calculate exactly what the losses in a machine were, but 
here there was a stray loss which was 40 per cent. of the total Joss in the 
machine. They had to start and work all over again and find out what 
the stray loss was. In his laboratory tive or six years ago tests were made 
on the cooling of transformers by air blast; and Pitot tubes, similar to 
those described in the Paper, were used. Investigations were also made 
on the flow of air along pipes. They got almost uniform flow by fitting 
wire gauze baftles at the ends of the pipe. He would like to mention a 
simple gauge which he used for measuring the difference in pressure on 
the two parts of the Pitot tube. It worked well, and was very sensitive. 
Instead of having an inclined gauge, such as was often used, or the 
Roberts gauge, he used a gauge in which there was a U tube, to which 
the sides of the Pitot tube were connected. The two receptacles at the 
top contained two liquids of the same density. There was a small 
difference of pressure between the two sides. There was a magnification 
of the motion, the indication of the maniscus being in the proportion of 
the area of free surface to the area of the tube. The maniscus had to 
move a hundred times as much in the tube as the liquid in the 
twc cups, so that there was a large indication for a small difference 
in pressure. This method had been found satisfactory. He had never 
taken much to anemometers, and was rather doubtful whether they 
would be very accurate in methods of the kind referred to in the Paper. 

Major A. M. Tay Lor said he supposed the method referred to in the 
Paper was to measure the total losses and deduct the known losses. 
The question arose of the error that obtained in making the measure- 
ments. He thought steam engincers would be green with envy when 
they heard electrical people talking of total losses of 3 per cent. in an 
alternator. They were discussing one of those losses which was about 
14 per cent. of the output of the alternator, with an accuracy of 90 per- 
cent. When these losses were compared with the losses in steam turbines 
the electrical engineers had much to be thankful for. The question 
which of the two methods of measurement was the better seemed largely 
a question of being able to take the measurements on the site, and, that 
being the case, the heat method seemed to offer advantages. : 

Mr. C. C. PATERSON said there was no mention in the Paper of the 
amount of energy that passed through the bedplate into the foundation 
and the earth around. He should have thought that was a serious 
factor. Was that not a disturbing factor in these tests ? 

Mr. CHAPMAN said the alternator was mounted on the same bedplate 
as the steam turbine, and heat would pass from the turbine to the 
alternator. Had the authors considered that matter ? 

Mr. Lu. B. ATKINSON said using an anemometer to measure the air 
passing was like using an ordinary house meter to measure an electric 
current. He had measured the quantity of air passing by means of an 
apparatus similar to an ancmometer, but having a hair-spring on it, 
instead of revolving. He calibrated the instrument with an anemometer, 
and was able to go over the whole area and take the deflections rapidly. 
It was practically dead-beat. There was no need to bother with an 
anemometer. 

Mr. E. G. C. Barron said in or about 1882 Mr. Ferranti measured the 
temperature of the air in an alternator in a closed box. At that time 
they thought very little about ventilation. 

Mr. A. E. ‘Gort said he had had a little to do in the past with the 
measurement of large volumes of air at low pressures. Some years ago 
the Home Office ordered mine managers to record air pressures con- 
tinuously. He went through Patent Specifications, and found the 
devices for the purpose extremely poor. He also saw some of the instru- 
mentsat work. In one case an instrument recorded 1} in. with $ in. error, 
If one could use a compensating medium which would sink in mercury 
and not be absorbed by it, a suitable instrument could be made, but as 
the only suitable materials were something like platinum the idea was 
abandoned. | 

Mr. P. M. Baker said he had found the Pitot tube method of measuring 
the difference of pressure most unsatisfactory. He thought the onl 
satisfactory arrangement was that suggested by Prof. Threlfall—the 
micrometer method —when the pressure became very small. It was difficult 
to use, but when used carefully very satisfactory results were obtained. 

Dr. S. P. Smiru, replying to the discussion, said he would have to 
reserve his reply to some of the questions that had been asked. It was 
astonishing to find the immense amount of work that had been done on 
the subject, and the little that had been written upon it. The American 
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I.E.E. some years ago decided upon a conventional method for determin. 
ing the losses, and it was very desirable that a method or methods should 
be standardised in this country also. The anemometer was used becaux 
Dr. Barclay and he thought it good enough for their purpose. It was 
not necessary in testing an alternator to try for the same accuracy as 
one would expect when making measurements, say, in wind channel: 
There was no object in measuring one quantity with such very grat 
precision, when the other quantities could not be measured with simila: 
precision. The Pitot tube was not suitable for the case they were con. 
sidering. and he was glad that in these discussions several valusbi- 
suggestions had been made, and he had no doubt improved meth. 
would result. According to the American conventional method they 
measured the stray loss on short circuit, and took that as the loss unue 
load conditions, but he did not think it had been shown that there was 
anv direct relation between the additional losses which occurred on shor 
circuit, and those which occurred under load conditions, In some cas: 
the magnitude was certainly not the same. An immense amount if 
investigation had been and was being done in connection with wha: 
happened in the slots, the end-bells of the rotor, the solid end plates of th: 
stator core, the overhang, and the copper strips of the overhang, th 
supports of the overhang, the end shields, and the conductors in the 
slots, but it was a complicated matter, and a great deal of further m- 
vestigation was necessary. The temperature must become stearty 
before readings were taken. When one considered that very valual 
machines were being dealt with it was not an important matter to havet 
spend a day or even two days in testing them. The cost of the truni 
and the whole of the apparatus necessary for the tests was very sns: 
compared with the value of the work. In reply to Prof. Howe's quer. 
the current on short circuit and on load was the same. The suggea:a 
that the velocity of the air could be obtained in one reading was valuat:. 
It would simplify the tests very much. The temperature varied cu 
siderably at the outset, the air being quite cold in some parts, and i: 
others much hotter. It was not so bad when the refinements suggested 
in the Paper were used. Mr. Law must have misunderstood the author: 
meaning with regard to tests on the site. They meant to advocate that 
all tests should be taken on the site. He hoped Prof. MacGregor Moms 
would give more information about the measurement of the mass flow. 
Major Taylor assumed that the stray losses were arrived at br 
deducting the other losses. The measurement of air pressures was tw 
difficult for the purposes of that Paper. ' 

The PRESIDENT, in moving a vote of thanks to the authors, said he felt 
a great sense of disappointment that there had not been many mor 
speakers on such an important subject. He could not help feeling that 
many members whom one would have liked to have heard im this dis- 
cussion were absent. 


Brittain’s Electric Motors. 


The British mantfacturer has often been taken to task upon the small 
amount of attention he has paid to his trade catalogue. Not infrequently 
it is extremely difficult for a would-be buyer to find the exact price of the 
exact article he has in mind. Some electrical manufacturers have not 
been altogether blameless in this regard, and we hope to see signg of im- 
provement now that the peace trade offensive is commencing. 

Brittain’s Electric Motor Company (formerly Langdon- Davies) send 
us copies of their catalogue and price lists of single-phase and two and 
three-phase motors. In the preparation of these the convenience of the 
buyer has been kept prominently in view. In the first instance there is 

.a booklet which sets out a complete specification of single and polyphase 
motors, both squirrel-cage and slip-ring types. This is followed by 
tables of sizes for single-phase, squirrel-cage and slip-ring motors for 
25, 40, 50, 68, 70, 75, 80, 85, 93 and 100 periods. There are classifica- 
tions for motors for varying slips at full load from 5 to 8 per cent. The 
two and three-phase motors are similarly tabulated. The single-phase 
machines range in size from } H.P. to 90 H.P. and the polyphase machines 
from } H.P. to 145 H.P.. The various requirements in the matter of speed 
have also been carefully borne in mind. The various machines have 
been grouped into a number of aizes of frame, cach marked with a dis- 
tinguishing letter. Obviously, the same size of frame will be suitable 
for a number of different out pute, the changes being rung on the differ- 
ences in speed and frequency. The foregoing facts are conveniently 
tabulated and eas ly accessible. A buyer can at once ascertain the size 
letter of the machine he wants, and with this in his mind he turns to the 
price lists which are separate from the illustrated specification. Four 
separate lists are provided, each distinguished by a different coloured 
paper. The price table gives in the extreme left-hand column the swe 
letter of the motor required, and in columns immediately to the right 
are given the price of the motor with bare shaft (keywayed), the code 
word, the size and price of pulley, the price of slide rails, the price of the 
starting gear (of which there are six varieties in two groups), the price 
of a spare set of bushes of a spare complete rotor, and the ratio and price 
of standard reduction gear with pulley. It would be difficult to image 
a more compact arrangement. The Company’s selling engineers have 
devoted a considerable amount of time to the completion of this list and 
they feel confident that they have provided for every contingency. | 
matter of importance is that the motors are built to the standard British 
specification. We understand that the Company is translating the lists 
into several languages and invite inquiries for the specification and pm 
lists from interested buyers both at home and overseas. 
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The Influence of the Distribution of Losses on the 
Efficiency Curves of a Continuous Current Motor. 


By THOMAS CARTER. 
(Concluded from p. 249.) 


Summary.—Atter an introduction (I,), the method of the present inquiry, and the conditions laid do | i 
made, are described (II.). The process of calculation is then dealt with and ‘tlie two fundamental Seen a aN 
connecting efficieney with input and output respectively, are arrived at (III.), and illustrated and further examined (IV ). 
Thoreafter the following points are treated, in dependence on the way in which the losses are distributed. The maximum value 
of tho efficiency, and the values of input and output at which it occurs (V.): the values of input at which the efficiency and 
output are zero, and the relation between those points, which occur in pairs (VI.); the maximum output which can be got from 
_& motor, and the values of input and efficiency at which it occurs (VII); and the direct relation between in put and output (VIIL) 
Throughout the article the important independent variable is k, which is the ratio of variable losses to total losses at full load- 

A short concluding section (IX.) brings the study to a close. 


| VII. which, consequently, is the maximum vlaue of P'/Pin question. 
The maximum output obtainable from a motor may now be The value of 7’ at this point is obtained by inserting this value 


considered, bearing in mind that, generally speaking, this point | 
ERR RRERES 


in practice is outside the specified assumptions of the present 


study, and that, therefore, the results obtained here are 
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Fis. 9—MAXIMUM OUTPUT, AND CORRESPONDING INPUT AND EFFI- 0-193 ey 
CIENCY. AGAINST k, WITH 50 PER CENT. FULL Loap EFFICIENCY. 
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. e š et ' 
correct in a qualitative sense only, and merely approximat ely Fie. 10.—Maximum OUTPUT, AND CorRESPONDING INPUT AND Erri. 


wna quantitative Kerne. _ CIENCY, AGAINST k, WITH 90 PER CENT. FULL Loan EFFICIENCY. 
Starting from equation (2) l 
, 1s {1—4k(1—k)(1— \2—4kn(1—n)(P"/P)} # , o in equation (2), bearing in mind that the + part is zero. 

' AAHAS PP on | 
it is clear from Figs. 3 and 4 that the maximum value which n =5 1—kV 1 — =) 
P'/P can possibly have is that at which the two corresponding ° PTAA ni nln)» 
values of 7’ are equal. This occurs when the + quantity in | SER 
the equation is equal to zero, that is, when = l 

1 —4k(1 —k)(1—n)?—4kn(1—n)(P'/P)=0, A O e 

that is, when 1—4 kin 


P [P= {1—4k(1—k)(1—n)"} / {4kq(1—n)} , = {1—4k(1—k)(1—n)} /2 
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as the value of 7’ at the point where P’/Pisa maximum. This 
is Symmetrical about the vertical line through k=0-50, at which 
value of k the lowest value of y’ which is associated with a 
maximum value of P’/P therefore necessarily occurs ; and the 
figure is a parabola, as a little investigation will show, on the 
lines which proved another symmetrical curve in Section V. 
to be an ellipse. When k=0-00, and also when k=1-00, the 
value of 7’ given by ths expression is always 0-50, which means 
that 50 per cent. is the highest efficiency any motor can ever 
have at its maximum output, under the conditions applying 
to the present article. The maximum value of P’/P when 
k=0-00 is always ©, and the corresponding value when 
k=1-00 is 1/4n(1—7). 

Figs. 9 and 10 illustrate all these points, and show, in addi- 
tion, the value of /’/I corresponding to the maximum values of 


P' |P found as above. 
LH (ql (P/P), 
which, for this case, means that 
O FIAR}. 


As the figures show, this is ©, when k=0:00, andis 1/2(1—7) 
when k=1-00. The scales are, as usual, chosen suitably in the 
two diagrams to show corresponding curves as having approxi- 
mately the same shape, and the difference in scale must be 
carefully kept in mind in studying the difference between the 
two sets of curves for 70-50 and 7=0-90 respectively. 


VIII. 


It will be useful, as a final investigation, to consider how 
the relation between /'/I and P’/P depends on k, when the 
latter varies between zero and unity. 

I’ /I=(n/n')(P'/P) is a generally true statement, and it ma 
be written, with the help of equation (2), as 

1+ {1—44(1—k)(1—n)*—4kn(1—n)(P'/P)} © 


Rationalising the denominator gives 
2k(1—n) : 
This may be rewritten as 


a 1 fA a a PIP 
I. 2k(1—n)) - 4k2(1—n)? 


1—4k(1—k)(1—n)? 

gies de i P'/ p\ 
K—n)\ 4kn(1—n) | 

which means that I’/I, plotted against P’/P, will be a parabola 


with its axis parallel to the horizontal axis, and raised above it 
by an amount 1 /2k(1—7), and with its vertex, or turning point, 


at the vertical line through the point on the horizontal axis 
given by P'/P={1—4k(1—k)(1—n)*} / {44n(1—7)}. These 
two expressions are already familiar; 1 /2k(1—7) has been shown 
previously to be /’/I when P’/P is a maximum, and now re- 
appears, representing the same thing, when the relations are 


investigated from a different point of view ; 


{1—4k(1—k)(1—n)*} / {4keq(1—n)} 


has already been found to be the maximum value of P’/P, 
and here denotes exactly the same quantity. Thus the co- 
ordinates of the vertex of the parabola represent, as regards 
the horizontal co-ordinate, the value of P’/P in Figs. 9 and 
10, and, as regards the vertical co-ordinate, the value of J 'JI 


in Figs. 9 and 10. 


These parabolas cut the vertical axis at two points which 


are given by inserting zero for P’/P, that is, by writing 


TN = _ 1—4k(1—k)(1—n)? 
WD- nh P= 
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This means that 
moa T, 1 14h 
I k(l—n) `I Tai 4k(l—n)? ’ 
I”? 1 I  4k(1—k)(1—n)? | 


I kün) I 4k2(1—n)® ”” 
or k(l—n)(1"/1)?-(U" 1) +-(1—k)(1—n) =9. 
I’ /T=[1 + {1—4k(1 —k)(1 —n)?} #/2k(1—n). 


or 


Hence, 


This has, in an earlier section, been shown to be the value of 
1'/I for zero output, and, consequently, zero efficiency, and 
again appears here, representing the same quantity, arrived st 
in a different way. The points at which the parabolas cut the 
vertical axis are thus shown to be the same as those dealt with 
in Figs. 7 and 8. 

Figs. 11 and 12 illustrate all these features clearly, and 
comparison with earlier diagrams will show the correspondence 
between the various methods of plotting the variables. It will 
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Fia. 11.—INPUT AGAINST OUTPUT, WITH VARYING k, AND 50 PER CENT. 
FuLL Loap EFFICIENCY. 
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be noted that all the parabolas pass through the point whose 
co-ordinates are unity on each scale ; that the vertex of each 
occurs at a value of P’/P which is the same as the turning 
point of the curves in Figs. 3 and 4, which is, again, the same 
as the value of P’/P in Figs. 9 and 10; that the intersections 
with the vertical axis are at the same values of J’/I as are 
shown in Figs. 7 and 8; and that the height of the vertex 
above the horizontal axis is the same as the value of J'/I m 
Figs. 9 and 10; all the correspondences indicated are, in fac, 
found to exist amongst the various diagrams. 

The parabolas cut the horizontal axis at points to the 
left of the origin, representing, therefore, negative values of 
P'/P, which, consequently, do not concern this article ; _ 
the mathematical value of the point of intersection is g!V@ 
by putting J’/I equal to zero in the equation for the pat 
bola, which leads to a value P’/P=—(1—k)(1—m)/n, which 
is proportional to 1—k for a given value of 7. 


Ca 
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The two limiting cases of k=0-00 and k=1-00 are again 
interesting. The equation connecting Z'/I and P'/P may 
be written 


2k(1—n)(I' I) —-1 =F {1—4k(1—k)(1—n)?—4kn(1— n) (P/P) E 
When k&=0-00, this becomes {zero x(l’/I)} —1=F1, or 


I'/I=(1¥ 1)/0=0/0 or ©. It is possible to resolve the 

indeterminate expression, 0/0, thus : 

4h2(1— NI /T)2—4(1 —n (I I) 
+1=1—4k(1—k)(1—n)?—4ky(1—9)(P'/P), 

or, 

kA — n) =A —9 (LT) = —(1—k)(1—n)P 

—n(1—4)(P'/P). 
When 40-00, this becomes 


(l—)(I' /1)=(1—?#—n(1—)(P’ /P), 
or, (I'{1)=n(P’/P)-+(1—7), 


which is a straight line cutting the horizontal axis at P’/P= 
—(1—7)/n, which agrees with the value already given, and 
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Fic. 12.—INpUT AGAINST OUTPUT, WITH VARYING k, AND 90 PER CENT. 
FULL Loap EFFICIENCY. 


cutting the vertical axis at /’/[=l—7. This, incidentally, 
also resolves a zero/zero expression occurring at the corres- 
ponding point in Figs. 7 and 8. The same thing can be found 
by inserting zero for 7’ and for k in equation (1), which gives 
1 —n) =U 1. 

The other limiting case, when k=1-00, leads to 

1. {1—4n(1—n)P’/P}} 
UC L=—_ F uaua. 
a ar 

This cuts the vertical axis;when P’/P is zero, that is, when 
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and correspondences between this parabola and points on 


other diagrams can readily be found, as already indicated. 
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It cuts the horizontal axis at a point given by inserting zero 


© for T/L, that is, by 


J} z {1—4n(1—n)(P'/P)}# 

2(1—n) 2(1—n) 

or, 1?2=1—4n(1—n)(P’/P), which clearly means that P’/P is 
zero. Hence this parabola passes through the origin. 

One interesting point which may be noted, in conclusion, 
about the points at which these parabolas cut the vertical 
axis, is that the values of these points, for any value of k, 
are reciprocals of the values of the points for the case when 
k has altered to 1—k. This will be proved if the values of 
the expression for these points, when multiplied by the values 
for 1—&, give unity as product. Now, 


k + {1—4k(1—k)(1—n)"} J [= {l ae 


12 


—_—— ee aee 


2k(1—n) 2k) 
| _1=144k(1—H =) _, 
Ak krn o? 


hence the value with the + sign before the square root is the 
reciprocal of the value with the — sign before the square root, 
if, in the latter case, 1—k is inserted for K. 


IX. 


This concludes the present study of the influence of k on 
the value of 7’, which is the symbolic statement of the title 
of the article. Much of it, ag has been indicated from time 
to time, has been concerned with mathematical rather than 
physical facts, but, throughout, there has been qualitative, 
if not always quantitative, correctness. The study of limits 
is always useful, and, for that very reason, even the parts 
which depart most from true physical meanings may be 
instructive for the understanding of the physical meaning 
of other parts, should they happen to form limiting cases. 
A further key to the way in which changes are taking place 
when some of the dependent variables are changed would be 
found to lie in the study of a further set of hmit curves, having 
7=1-00, but this would take up too much space here, and is 
merely suggested, as a helpful extension, to anyone who may 
be sufficiently interested to carry it out. The most useful 
sets of curves, probably, from a general point of view, are 
those in Figs. 3 and 4, as efficiency guarantees are constantly 
being given, and a table constructed on the lines shown in 
Section IV., if calculated for values of k between 0-30 and 0-70, 
and for values of 7 at small intervals between, say, 75 and 
95 per cent., would enable efficiencies to be read off at all 
loads as soon as 7 and k had been calculated. The other 
sections, however, deal with points which come up in practice 
frequently, and are important enough when they occur ; 
and it is, in any case, hoped that the wider acquaintance with 


the principles of the subject of efficiency which these notes . | 


will, perhaps, afford may enable the reader to deal with such 
points with fuller comprehension of their inward meaning, 
as they arise. 


ewe ee eee 


Electric Precipitation of Particles from Waste Gases,— 
An interesting development in the electric method of depositing 
solid materials in suspension from waste gases is recorded in 
the “ Electrical World.” In a copper-refining plant in the 
east of the United States, the Cottrell process of electric 
precipitation has been applied to remove 90 per cent. of solid 
and liquid particles in suspension in flue gases, and it is esti- 
mated that within quite a short period the amount of copper 
and zinc reclaimed will pay for the equipment. The discharge 
takes place at 100,000 volts and 0-5 ampere, and the trans- 
formers used have tappings at 50, 62, 75 and 87 per cent. of 
full voltage. Another example of a similar process is given in 
“ American Gas Engineering,” which summarises the work of 
Dr. J. D. Davidson on the treatment of coke-oven gas. In 
this case also particles are precipitated by an electrical 
method, an important feature being the removal of the tar, 
which has always been a source of trouble and interfered with 
the purity of the more valuable by-products. 
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The Craze for National- 
isation. | 


At the present moment there appears to be a craze for 
the nationalisation of industries. A certain section of the 
community would nationalise everything in the nature of 
a public utility and also the means of production and dis- 
tribution of food. Some there are who would even go 
further. It is often felt by numbers of people, without 
basing the feeling upon any logical reasoning, that national- 
isation is the panacea for many financial and industrial 
evils. If a private undertaking is making good profits, 
then the advantage of working this undertaking nationally 
is said to be that the profits would go to the public. lf, in 
another mstance, there are no profits, then nationalisation 
would have the advantage of producing profits, and the 
public would again benefit. . 

At the present moment there are two main schemes of 
nationalisation before the nation, one being for the coal 
mines and the other for the railways. In the case of the 
mines, single ownership (whether national or private) 
would present the advantage that all areas could be com- 
pletely worked with equal efficiency, so that blocks of un- 
worked coal would not be left between contiguous pro- 
perties. High profits of one pit might also be set off against 
low profits of another, but it does not follow that coal would 
necessarily be cheaper. The suggestion of Mr. J. H. 
THomas that unprofitable seams would also be worked if 
the mines were under Government control leads to a con- 
clusion in the opposite direction. 

The case of the railways is somewhat different. Wages 
are now much higher than they were, and in all probability 
they will remain so. Moreover, the adoption of the eight- 
hour day means still higher cost. Even before the war the 
financial position of the railways was by no means good. 
With these additional burdens it is improbable that the 
_ railways can pay on the present basis. Consequently, 
- nationalisation, in some form or another, was almost a fore- 
gone conclusion, but although the nation was prepared for 
such astep for the railways, we think it will be agreed that 
the Transport Bill which was introduced by the Govern- 
ment last week is much wider than was anticipated. In 
addition to railways it applies to tramways, canals, roads, 
harbours, docks, and piers, and also to the supply of electric 
power. With the last named we dealt at some length 
in our Editorial Notes. That the canals should be 
taken over by the State is a decision which will 
probably be welcomed, as they have mostly been 
derelict for many years, due to the fact that they are 
controlled by the railways and are, therefore, merely 
a competitive form of transport. The new Minister 
will be in a position in which he must realise that by im- 
proving transport by canals he will take revenue from the 
railways. The essential point, however, is that the means 
of transport as a whole should be as cheap as possible. One 
of the difficulties experienced by the railways in the past 
is that they are limited in the charges they may make, and 
it is, therefore, interesting to note that, according to the 
Bill, any rates, fares and other charges directed by the 
Minister shall be “deemed to be reasonable” and may be 
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Charged notwithstanding any statutory provisions limiting 


' the amount of such charges or increases therein. It wil 


thus be noticed that the State is at once placed unfairly at 
an advantage as compared with private enterprise, and this 
is always the case. There is, of course, the further immense 
advantage that deficiencies may be made up from other 
sources. Thus, for example, the sixpenny telegram, which 
we suppose will return in due course, was a popular boon, 
but the public never realised that they paid for the loss on 
each telegram in some other way. Similarlv, it may be 
possible to give reduced railway rates and a better service, 
but except for savings due to amlagamation and the elim- 
ination of competition, the cost will be as high, and in all 
probability higher, than under private enterprise. That 
this should be the case is very simply explained bý the fact 
that economy in private enterprise is necessitated by the 
fact that dividends are essential to a private undertaking. 
As soon as the incentive of the dividend is removed the 
need for “commercial enterprise ” and economy is m 
longer felt, and the result is inevitable. For this reason it 
will be a calamity for this country if the craze fo 
nationalisation is allowed to run rampant. 

On the other hand, there is much to be said in favour of 
a limited State control in the case of industries in which the 
Public has a vital interest. Such control merely implies 
certain limitations and the laying down of certain lines of 
policy, but still leaves the incentive to commercial efficiency. 


Review. 


dae SEN ont reo ie A 
F The title of this small book is somewhat misleading, for 
questions of engineering, such as arise in practice, are scarcely 
touched. The book is divided into 16 lessons, most of which 
are concerned with primary cells; in fact, accumulators are 
not reached until lesson 14. Common forms of primary cells 
are not described, but the principles on which cells are based 
are discussed shortly, and the greater part of the book is con- 
cerned with exercises on the current obtainable from various 
groupings of cells and kindred problems. We do not think 
that the book supplies any particular want, because in practice 
the engineer is not concerned with work of this kind to any 
serious extent. 

That the book is not very practical may be emphasised by 
the statement that polarisation, which is so important in 
practice, is practically neglected. Also the author’s funda- 
damental statements are in many cases not by any means 
exact, and may lead the student to form wrong ideas. For 
example, the description of the action of a primary cell is not 
clear, and it is implied that whereas hydrogen is evolved on 
open circuit from the zinc in a simple cell, with sulphuric acid, 
on closed circuit this hydrogen is transferred to the carbon. 
In the expression for the internal resistance of a cell, the 
specific resistance of the electrolyte is omitted. In the lesson 
on accumulators it is stated that lead peroxide (which i: 
wrongly explained to be red lead) is applied to the pasted form 
of positive plate. Again, in discussing the charging and 
discharging of cells, no difference is drawn between the E.MF. 
and P.D., with the result that the student is warned not to 
discharge below an E.M.F. of 1-8 volts. In describing the 
Edison cell some of the recognised facts are merely stated as 
“claims.” Perhaps our criticism in regard to calculations 
of current, &c., in battery circuits may be illustrated by the 
example given in the charging of accumulators, where the 
“ residual ” E.M.F. of the discharged cell or battery is taken 
into account as a back E.M.F., and where later this quantity 
is put down as 2-1 volts in an example. We fear that this 
somewhat loose way of dealing with these questions will give 


misleading ideas to the student. 
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The Government and the Organisation of Scientific 
ae Research.” 


By Sir FRANK HEATH, K.C.B. 
(Secretary, Department of Scientific and Industrial Research), 


The story that I have to tell this afternoon is the tale of a great 
adventure—one of the adventures of the great war. The problem 
the Government set itself was the encouragement and organisation 
of scientific research by direct State actidn, an experiment such as 
no country had attempted before and now undertaken by a people 
which, in some respects, is the most conservative in the world. Our 
enemies never dreamt of attempting the organisation of research 
by direct action of the State. They were more systematic, and 
more zealous'in their pursuit of science than any other nation. They 
could rely upon a highly organised State-regulated system of educa- 
tion. But they had not attempted to organise research by State 

action, an impossibility for the State as the Germans conceived it. 

Research is a term which is by no means always used in one sense. 
The Patent Office speak of a research into the terms of previous 
patents, by which they mean making a search for already known 
and recorded facts ; and the word is similarly applied to the collec- 
tion and collation of existing knowledge,—a process more properly 
described as a ‘‘ search ” than a “ research.” Research in its strict 
sense involves the creation of new knowledge. and often proceeds 
in a direction quite different from that which is anticipated when 
the worker begins his labours. That is the reason for comparing 
research to “ the wind which bloweth whither it listeth.” 1v is not 
surprising. therefore, that the researcher should plead for freedom, 
and mainiain, indeed, that without it his usefulness is lost. That 
is why, in Humbolct’s view, the State must do damage by inter- 
ference. Jn a sense the true research worker is an anarchist. He 
can recognise no laws of procedure but those of his own science and 
of his own method of attack. The great question to be sclved is 
whether it is possible for the Stace to take action which will stimu- 
late research without interfering with the creation of new knowledge, 
and whether in the application of new knowledge to specific pro- 
blems the State can do anything effective towards the organisation 
of the attack upon these problems. This second type of research 
does not call for the same degree of originality as the creation of new 
knowledge ; but it cannot proceed without the assistance of pure 
research, and it is constantly revealing gaps in human knowledge 
which call for investigation by the pure researcher. Moreover, such 
research is complicated and calls for team work among researchers 
such as requires organisation. Is it possible for the State, to encour- 
age pure research, and to organise applied research ? 

You know the difficulties with which we were faced, and in the 
emergency we have submitted to State action with a vengeance. 
But emergency measures could not offer a lasting cure for our short- 
comings. ‘Accordingly the Government appointed a Commission 
to act as permanent adviscrs to a responsible Minister, whose work 
would cover not only the whole United Kingdom, but be able to 
co-operate with developments in other parts of the Empire The 
department concerned should be free from any suspicion of being 
concerned either in their regulation or in commercial dealings with 
them. These considerations led naturally to the selection of the 
Lord President, for the Privy Council is the only department which 
has relations with the whole Empire, and which is free from adminis- 
trasive responsibilities. Parliament voted the Committee of the 
Privy Council an annual vote susceptible of increase to spend on the 
encouragement and organisation of scientific research. All pro- 
posals for spending money stand referred to the permanent com- 
mission, the Advisory Council for Scientific and Industrial Research. 
But the Advisory Council can initiate proposals of their own—a 
significant change in traditional procedure. The idea of making the 
Commission permanent was not new. The novel feature was the 
delegation of the responsibility for thinking out a policy to a per- 
manent body of experts who are not Civil servants, and by giving 
them the services of the permanent staff. The result of this ex- 
periment has been most interesting. The general policy of the 
Minister and of the Government has been worked out by the Ad- 
visory Council.. The intention of the Government in the Order in 
Council of July 28th, 1915, was to delegate to independent experts 
the duty of devising the methods by which scientific and industrial 
Pine should be encouraged and developed. The Advisory 
ves have carried this principle through in all the proposals which 
se ave made. The Government had reached the conelusion that 
was needed in three main directions: (1) Research was needed 
i a number of directions hitherto neglected ; (2) it was necessary 
0 establish | new institutions or to develop existing institutions for 
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the scientific study of problems affecting particular industries and 
trades ; (3) the number of trained research workers in the country 
was inadequate to our needs. The Council began by recommending 
the Minister to assist a number of researches conducted by scientific 
and professional societies which were languishing as a result of the 
war, and they also recommended grants to the National Physical 
Laboratory for an urgent research into the methods of manufac- 
turing optical glasa, and to a committee at the Central School of 
Pottery at Stoke-on-Trent for research into the manufacture of hard 
porcelain from British materials. This research has had most 
successful and promising results. Meantime the Council have 
gradually and steadily worked out a systematic procedure which 
has been adopted or is being adopted by each of the self-governing 
Dominions with variations suited to local conditions, and by three 
at least of our Allies (America, France and Japan). | 

J will divide the field of work into the three main divisions already 
indicated: (1) The encouragement of research workers; (2) tke 
organisation of research by industries, and (3) the organisation of 
national research. 


THE ENCOURAGEMENT OF RESEARCH WORKERS. 

The Advisory Council confirmed at an early stage the fears of a 
shortage in the numbers of trained research workers. The consul- 
tative Committee of the Board of Education had reported in 1916 
on the need for enlarging the output of our universities, and more 
recently the Prime Minister's Committee on the Teaching of Science, 
under the chairmanship of the President of the Royal Society, has | 
urged ‘‘that a large increase in the number of students passing 
through our universities is a matter of great national importance.” 
The plans recommended for the extension of research work will 
increase the demand for trained workers. The Research Depart- 
ment has already done something to help those who have shown 
capacity for original investigation. During 1916-17 £3,500 was 
spent in this way. In 1917-18 the expenditure rose to £7,500, and 
during the current year to £10,000. Now that men are returning 
in large numbers from the fighting services to the colleges and 
universities over £30,000 can usefully be expended on this service 
during next academic year. The method of procedure is as follows : 
In the first place, there are no scholarships or fellowships, applica- 
tions being made upon the personal responsibility of the head of the 
department in the institution to which the worker is attached ; or, 
upon the personal tesponsibility of' men of scientific standing. 
Records are kept of the performances of werkers recommended. 
This delegation of responsibility has worked well, for no one knows 
a student or worker so well as the man with whom he has worked. 
The grants made are of four kinds: (1) Maintenance grants to 
students to enable them to be trained in methods of research ; these 
grants are made for a year but may be renewed for a second year ; 
(2) Grants to independent research workers devoting their whole. 
time to research, whether in pure or applied science ; these grants 
.are also made for a year, and may bè renewed for a further four 


years; (3) Grants to a teacher engaged on research to enable him 


to employ a suitable assistant to help him in his research, but not 
in his teaching; (4) Grants in special cases to a worker investi- 
gating some new branch of science to enable a research lectureship 
to be established in a university, pending the provision of a suitable 
endowment from other sources. The Department has also a close 
working agreement with the Royal Society. 


THE ORGANISATION OF INDUSTRIAL RESEARCH. 

The Advisory Council recognised that many of our industries 
were making less use of science than was desirable. The relatively 
small size of the majority of British firms, the shortage of well- 
trained researchers and even of routine workers in science, and the 
lack of mutual understanding between the universities and the 
industries, were some of the difficulties in the road. The best the 
Government could do was to encourage co-operation, while. leaving 


the immediate responsibility to the manufacturers themselves. 


Thus the scheme for co-operative research associations came into 
being. These associations are limited liability companies working 
without profit and with a nominal guarantee from their members 
in place of shares. The members of each association make an annual 
subscription usually, proportionate to the size of their business, 
towards the income of the association, and when the memorandum 
and articles of association have been approved by the Department 
and a licence has been issued by the Eoard of Trade, the Board of 
Tiland Revenue recognises tle subscriptions of the members as 
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** business costs,” i.e.,°as free from income tax and excess profits 
duties. If further help is needed, an annual grant-in-aid to the 
‘association for a period of five years can be made. 

The Department acts as a clearing-house of information for the 
associations, but each has full control of its own income. The De- 
partment asks to be kept informed, acts as a go-between when an 
association seeks to sell its results to another industry or association, 
and reserves the power to prohibit the communication of results to 
a foreign tody or person. But this is the limit of Government inter- 
ference. The Advisory Council laid stress upon the representation 
of science as well as capital and management on the board of directors 
and of skilled labour. They also lay great stress upon the appoint- 
mit in each case of a responsible technical officer as director of 
research. 

The scheme contemplates the establishment of one association 
-of each kind for the whole United Kingdom—not a series of local 
‘associations, which experience shows give rise to difficulties of 
‘organisation. There are four associations already at work, 15 more 
‘are just coming into existence, and another 11 are in the earlier 

. stages of formation—in all some 30. 


THE ORGANISATION OF NATIONAL RESEARCH. 

There remains a growing body of work which the Government 
must do itself, viz., ‘‘ National Research.” Here again the policy 
is one of delegation to persons specially qualified by their knowledge 
and experience to do the work in hand, with great freedom of initia- 
tive. The work may be divided into three subheads. 

I. A Clearing House of Information.—The Department acts as 
a clearing-house of information, but it contines itself to this. The 
Council has been urged to establish or aid in establishing a great 
central bureau of scientific and technical knowledge. But the 
proposal presents difficulties. Such a bureau would need the ser- 
vices of hundreds of scientitic men and linguists. The information 
“would necessarily be in arrear of the knowledge of any scientific 
“worker who is abreast of the literature of his own subject, and 
would in many cases omit details of importance to one or other line 
‘of advance. 

However, the workers of the research associations, the research 
‘boards, and research committees working officially under the De- 


partment will often be doing confidential work of great interest and ` 


importance to each other, and some central clearing-house is needed. 
This service the Department is undertaking, and is also constructing 
a confidential register of research workers and their work for the 
benefit of the different organisations related to it, and now an 
mventory of scientific apparatus and machinery of which the Gov- 
ernment is anxious to dispose. It is also slowly forming a technical 
library, and hopes that this library, as well as a common room, may be 
used by officers and directors of the research associations for dis- 
cussiuns on matters of common interest. 

II. Investigations carried out for other Departments of State.— 

National Research is most important. It deals with investigations 
carried out for other Departments of State. To avoid confusion each 
Department of the Government appoints one or more assessors to 
the Advisory Council, who furnish the natural channel of informal 
communication between the Department of Research and the De- 
partments they represent. This device has had the happiest results. 
It has been possible on more than one occasion to remove over- 
lapping already in existence, and to bring the workers under different 
departments together into a co-ordinated plan of attack. The 
Council has been similarly brought into touch with research work 
in Canada by the presence at its meetings of Prof. McLennan, F.R.S., 
as assessor from the Canadian Advisory Council for Scientific and 
Industrial Research. Many inquiries from the Home Office, the 
Board of Agriculture, the Commissioners of Woods and Forests, &c., 
are being dealt with. 

TI. Research Boards.—The work done by research boards is not 
only wide in scope and complex in organisation. The first board of 
this kind to be establishedywas the Fuel Research Board, which is 
concerned with a typical piece of national research ; the same applies 
to the preservation of food as to the conservation of coal by the Food 
Investigation Board and the Industrial Fatigue Research Board. 
‘One further example of a research board is to be seen in the arrange- 
ment whereby the Government decided to assume responsibility for 
the National Physical Laboratory from March 31st last. 


THE PRINCIPLE OF DELEGATION. 

The research boards and committees consist of men of science, 
men of business and technical officers of the Government Depart- 
ments concerned. They prepare schemes of work, select the re- 
searcher and determine the amount of his remuneration, but they 
do not as a rule conduct research themselves. They are executive 
bodies. Here again the procedure has been to delegate authority, 
even in the case of research carried out by the Government for 
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national purposes to bodies ef experts. The main problem whit 
Government Departments has to solve in the present century is how 
to use the expert. The Researeh Department is an experiment in 
this direciion. 

To sum up. The activities of the Department are exercised in 
three main directions. First, it seeks to encourage the worker ip 
pure research by looking for him in the places where he is most likely 
to be found, through the eves of individual men and women who an 
themselves engaged in research and teaching others how to beyin. 
When the man or woman has been found who needs assistance, they 
receive it in liberal measure. Secondly, the Department is helpin: 
the firms in different industries to co-operate, with a view to raisim 
the funds necessary for employing first-rate men of science in th 
solution of the problems with which they are faced and in tk 
scientific development of the industry in question. In this conne 
tion the Department is building up a clearing-house of informatio: 
for the benefit of all concerned.. Finally, the Department is offenn: 
its assistance, on the one hand, to other Government Departmen: 
who desire to have research undertaken on a seale and for purpo~: 
which they cannot themselves easily compass. On the other havs, 
it is organising research into problems of practical utility, which ar 
of such wide importance that they cannot be handled by any or 
section of the nation. In both regards it proceeds by delegating tu 
responsibility for the conduct of this work not to officials but v 
boards of experts, who are entrusted with the preparation cf tt 
scheme of work, the employment of the workers, and the contro ‘ 
its execution. The principle throughout is the same—the princi: 
of delegation to those best fitted for the work in hand. 


DISCUSSION. 


The CHAIRMAN (the Marquess of Crewe, K.G.), in opening the discus 
sion, said that so far as he knew, this was the only country in which» 
Government Department of Research existed. In the United Stats 
the National Council of Research was a purely voluntary body, un. 
supported by public funds. The original conception of our Department 
came from the Board of Education, but it was undoubtedly right to star 
it as an independent public department under the Privy Counsil. It 
was a matter for congratulation that such an important Department. 
although it made less stir in the public press than some others, had 
managed to keep on without the appointment of a separate Minister with 
a fresh title and salary attached. 

Sir Josera J. Tuomsoy, O.M. (President of the Reval Society) referred 
mainly to pure science. He agreed that in the higher departments of 
scientific activity direct Government organisation would be uwseles. 
Great ideas in science were as wayward as the fancies of a poet, and they 
could not be controlled and organised by any Government department. 
Great new advances in science had for the most part been made in 
universities. But though the Government should not control scientth 
research they could encourage it; and the universities of this country 
were at the present moment in a desperate state. They existed mainly 
upon endowments, the money value of whieh had been halved, while % 
far as the working expenses were concerned, the cost of apparatus for 
laboratories had risen two or three times. The universities could no 
carry on under present conditions. It was the universal wish tht 
education in this country should be cheap ; so that the universities could 
not look to an increase in fees to meet the necessities of the time. ‘et 
there were indications that the universities would be flooded with students 
in larger numbers than before the war. In his own college last term 
there were only 30 under-graduates ; at the present time there were over 
300 in residence. and fresh applications were coming in every day. 1m 
universities would be more populous after the war than ever before, and 
their expenses greater. They were in urgent need of assistance, and it 
would be a grievous blow to research in this country if this was not forth: 
coming. 

Sir Rosert A. HapFieELD, F.R.S., dissented from the statement 
that our enemy was more zealous in the pursuit of science than any other 
nation. He thought the Germans had been apt in copying other nations, 
and by their system of organisation had been able to apply that knof: 
ledge successfully. He did not see how true researchers could possiDY 
be organised. The true scientist or the true inventor, such as } 
Kelvin, for example, must be beyond all control; if he was trained 
properly in the first instance, he would quickly make his value felt to the 


nation. Sir Robert also referred to the valuable work done by the 
National Physica] Laboratory and Sheffield University, which entre 


tained a very intimate touch between the practical and the scien 
sides. He hoped the formation of research associations would not inter: 
fere with the dissemination of knowledge. He dissented from the wrap- 
ping up of information. The best plan to adopt was for an investigato" 
or researcher to describe his work to a scientific or technical society. 
When he invented manganese steel, now widely used in eve country: 
he presented a Paper on the subject to the Institution of Civil ce 
with the result that the matter was thoroughly discussed, not only z 
this country but in many others. That led to knowledge being q0": 
spread, and much work in similar directions in regard to various alo 
was carried out. Even if some other nation did benefit a little from” 
he hoped this country would always possess the proud privilege of} 
the way, as it had done in the past. ; f 
Sir HERBERT Jackson, F.R.S., did not think that the actions ° 
the Department would have an adverse effect on individual epte p?“ 
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It was not sufficient, in this country at any rate, to leave everything tO 
individual enterprise. It was, of course, wrong to attempt to hamper 
the worker in pure research, but this was not intended. There were 
many important fundamental researches which must be carried out before 
applied research could be of any value. If research associations kept 
in mind the necessity of fundamental work, he thought they would react 
admirably on the work of the universities, and encourage the best pure 
science that could be put forth in the country. | 

Lord GarNForD said the Department had worked under great difficul- 
ties owing to the war, and a stage had now been reached when it would 
be very useful. Not many industries, unfortunately, were led by 
scientists of the stamp of Sir Robert Hadfield. It was essential to have 
scientific men associated with capitalists. The Department that had 
been set up was willing and ready to help all organisations, and ke 
trusted much use would be made of it in the future. 

Sir Rospert L. Morant said that business men and scientific 
men should study the difticult problem of the relation of the State to 
scientific work. It was easy to say that it was necessary to get rid of 
State control, but it was useless if at the same time it was urged that 
more State money for scientific work must be available. The problem 
was how to accommodate those two principles. The experiment de- 
scribed in the Paper was in the real sense an experiment, and was liable 
to alteration year by year. It would ‘only prove to be a success if the 
scientific men and the industrial men would address their minds to the 
exact point, namely, how to secure adequate Exchequer control without 
its being spoiled by a wrong form of intervention. 

Sir WittiamM S. McCormick (Chairman of the Advisory Council for 
Scientific and Industrial Research) said it was most gratifying that the 
Paper had met with such a hearty reception. He had great hopes that 
the Government were beginning to realise the urgency of helping the 
universities in their present depleted condition. The elasticity of the 
experiment of the Department was its great hope, and he was sure that 
with sympathy on both sides a solution would be arrived at. Men of 
gcience were often apt to think of physical science as the only science in 
existence, forgetting that there was a science of human nature ; a science 
of government, especially of the present democratic government; a 
science of administration ; a science of business. A great many men 
found difficulties in procedure which ought to be easily intelligible to 
any man who was a citizen of a democratic nation. It was necessary 
for them to realise that they lived in a community which, if public money 
was expended, had a right to ask how it was expended and what they 
obtained for it. 


Railway Lighting & Its Maintenance. 


A Paper on the above subject was read before the last meeting 
of the Illuminating Engineering Society on February 25 by Mr. A. 
Cunnington, Lighting Engineer to the London & South-Western 
Railway, a number of engineers associated with leading railway 
companies being present. In the early portion of his Paper the 
author pointed out the steady growth in the demand for good 
illumination, especially on the part of the railway working stafi— 
a fact that had been observed since the removal of the lighting 
restrictions by most railway lighting engineers. It was clearly 
desirable to meet this demand, which arose from a recognition that 
good illumination was essential to health, safety and efficiency. 
But the railway engineer had also to consider the question of cost, 
especially in dealing with very large areas. 

In order to show how the standard of illumination had increased 
‘during recent years Mr. Cunnington referred to the values of 
carriage lighting prevalent in the decades 1890, 1900 and 1910. 
The data showed that the illumination was originally less than 
0-1 foot-candle, with old colza oil lamps, but was now usually in 
the neighbourhood of 2 foot-candles. Mr. Cunnington pointed out 
‘one important fact, namely, that the cost of maintenance, always 
a serious factor in railway lighting, has largely increased since the 
war; whereas it was formerly one-quarter the cost of the illuminant, 
it was now nearer one-half. Railway engineers accordingly made 
every effort to keep this itent within bounds by standardisation of 
‘equipment and various other devices. In this connection Mr. Cun- 
nington referred to the advantages of somewhat under-running 
‘gas filled tungsten lamps and described some experiences with lamps 
run in series. Curiously when such lamps are run in parallel, 
failure of a lamp usually blows the fuse, but with lamps in series 
it is usually only the filament that gives way, and the fuse does not 
blow. Expedience has shown that, provided the fittings are 
suitably. designed, it is quite possible to dispense with outer globes 
over these gas-filled lamps. In view of the present high cost of 
‘glassware, this means a considerable saving in cost. 

Mr. Cunnington then proceeded to discuss in considerable detail 
the factors governing the lighting of platforms, goods yards, goods 
sheds, &c. He adopted the classification of stations suggested in a 
similar discussion before the Society before the war, namely :— 


: Terminal stations usually completely roofed over with high 
roofs. 
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2. Important junctions usually with low roofs over the platforms 

only. | 
3. Less important and wayside stations usually having only a 

short length of roof and “ beacon ” lighting beyond. 

- Data were presented for a great variety of stations from which 

the following average values were deduced -— 


Minimum horizontal illumina- Ratio of maximum to 


Class tion at 3 ft. above platform. minimum illumination. 
Bh seasuseeee: 0-5 ft.-candles ......... .. 3 ft.-candles, 
II. 0:25 a. ||| Cee antag 10 
MLL sphieeteriens 0-035 sh. AEE 13 


29 


It was pointed out that the average values obtained for Class`II. 
agreed closely with that suggested following Mr. Haydn Harrison’s 
Paper before the Society in 1912; it was also in agreement with 
the minimum value recommended, in the interests of safety and 
inconvenience, by the Home Office Committee on Factory Lighting. 
The figures obtained for these three classes might, therefore, justi- 
fiably be put forward as fair standards for railway platform lighting. 

Attention was also drawn to the advantage of careful selection of 
‘reflectors and spacing in bringing about uniformity of illumination, 
and a case was mentioned in which a great improvement was made 
by the substitution of incandescent units for old-fashioned arc 
lamps. 

Other points mentioned in connection with platform lighting 
included the avoidance of glare, the provision of special local illumin- 
ation to enable tickets to be collected, and the illumination of station 
name-plates. The illumination of plates of a circular patiern 
presents special difficulties. The opinion was expressed that when 
stations have large roofs it is preferable to concentrate all the light 
over the ground, relying on their being sufficient light reflected up- 
wards to prevent the roof appearing quite dark. 

Similar data were presented in connection with goods sheds, 
the order of illumination, for the three classes being here approxi- 
mately twice that found for railway platforms. In addition to 
general lighting, small screened lights near the checking tables, &c., 
are suggested, and some examples of these arrangements were 
shown at the meeting. 

Goods yards commonly occupy too large a space to be strongly 
lighted throughout, and as a tentative suggestion a value of 
0-01 foot-candle, in a vertical plane 3 ft. above ground was suggested. 
In this case strong illumination of vertical surfaces is chiefly needed 
so as to enable the outlines of trucks to be seen. A shunter always 
works with a portable light to inspect labels, &c., and the best 
plan appears to be to concentrate light at important points such 
as crossings and the principal working areas. 

Engine sheds deserve special treatment in the intcrests of safety. 
The author dealt with sheds and yards of different types by again 
adopting three main classifications, with appropriate minimum 
values of illumination as follows :— mit appt garg. el? BA yee JM 


0-01 ft.-candle, a universal minimum for any part of a yard 
where shunting is done. . 

0-05 ft.-candle, a minimum for the working area in single engine 
yards. 

0-025 ft.-candle, a minimum for the working area in multiple 
engine yards. A D ge ag Be Re E Re aN ed Bi tte gael 

The Paper was concluded by a reference to various miscellaneous 
problems, such as the lighting of subways, booking halls, &c. An 
effective bit of lighting described was the treatment of a very long 
corridor in which lights were installed between projecting girders, 
so as to illuminate the floor of the passage but not to be visible to 
the eye. Some examples of signal-box lighting were also shown, 
the light being concentrated on the essential points, the levers, &c., 
by parabolic focussing reflectors, while the illumination in the 
remainder of the room was comparatively subdued. A peculia. 
problem arises in the case of passages which involve a transition 
from daylight, up above, to artificial light underground. The eye 
has thus to adapt itself rapidly to a quite different order of illumina- 
tion, and it has been suggested that the illumination might be 
graded so as to reduce, so far as possible, the contrast. 

The essential aims of lighting from the standpoint of the railway 
lighting engineer were summarised as follows:— ` tebe x - wa 


First, the need for a standard minimum of illumination m each 
class of lighting which shall ensure comfort for the passenger, 
efficient working conditions for the railwayman and safety for 
both. Secondly, the need for simplicity in design both of installa- 
tions as a whole and of detail in fittings, to ensure reliability and 
to avoid costly maintenance. Thirdly, the need for attention to 
lighting at the very incepticn of all new schemes, so that the best 
devices of illuminating engineering may not be introduced as an 
after-thought, but may be an integral part of the scheme. 
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International Electrotechnical Com- 
mission. 


The cessation of hostilities and the advent of Peace has given an 
impetus to reconstruction and more peaceful pursuits than has 
occupied the world during the past 44 years. The Central Office of 
the I.E.C. has been maintained during the years of war through the 
generous assistance of the National Committees, with which it has 
been in direct communication, and is now considering the question 
of re-organisation of the whole Commission. In order to carry this 
into effect, however, it will be necessary to have a Plenary Meeting 
of the Commission when various important matters will be consi- 
dered, such as, the question of the enemy countries which, before 
the war, took part in the work of the Commission, and also filling 
the gap which time and other circumstances have unfortunately 
made in the membership of the various Committees. 

In the question of Nomenclature, for instance, it will be difficult 
to replace such a pcre bs the late Dr. S. P. Thompson, who had 
endeared himself not cnly to Englishmen but to everyone with whom 
he came in contact. However, another delegate will have to be 
appointed to represent the Bri‘ish interests. 

In regard to the rating of electrical machinery during the war 
Europe has not Leen able to devote much attention to research work 
and, consequently, there has not been so much progress in regard 
to our knowledge of insulating materials as in the case of America. 
Moreover, certain misunderstandings have arisen owing to the fact 
that hoth the American and British Committees have, in certain 
cases, with the very best intentions, slightly exceeded the limiting 
temperatures already adopted by the I.E.C. This has given rise to 
misapprehension on the part of the French Committee, and it has 
been thought wise to arrange for a meeting of the Special Committee 
on Rating in Paris just after Easter, rather than wait for a full 
meeting of the Commission. In this way it is hoped that the 
difficulties will be surmounted and foundations laid for a Plenary 
Meeting of the Commission, which will consider the question of 
reorganisation of the whole work to be undertaken. The Central 
Office is, at the present moment. engaged in arranging the meeting 


of the Special Committee, which consisis of representatives of ` 


Belgium, France, Great Brivain, Italy, Sweden, Switzerland and the 
United States of America. 

In so far as the actual work before the Commission is concerned, 
the question of graphical symbols in electrotechnics has been under 
discussion in America, Great Britain and Italy, and a large amount 
of preparatory work will be at the disposal of the Special Committee 
on Symbols. 

It is probable that an international standard for the resistance of 
aluminium will be adopted in the same way as has been done for 
copper. The French Committee are also suggesting that the I.E.C. 
should take up the question of screw lamp sockets and holders. It 
is becoming more and more important in all international work that 
a clear-cut distinction be made between standards and detailed 
specifications. 

One of the chief points to be remembered in nominating delegates 
is that continuity of thought should be preserved as much as possible 
as it is only in this way that success can be assured. It is, therefore, 
urged that in making nominations this point will he kept clearly in 
view and delegates appointed who are prepared to keep closely in 
touch with the subject under discussion. 

Standardisation and production are so iptimately linked together 
and the question of foreign trade is s3 important to the electrical 
industry that a good representation on the part of the British elec- 
trical industry should be assured. 


An Electric Pontoon Crane,—In the “ Electrical World ” a 
description is given of a form of crane used by the American 
Navy and mounted on a pontoon with self-contained steam 
plant. The pontoon is 140 ft. long,85 ft. wide and 15 ft. deep. 
It is equipped with boiler and engine-driven generator. The 
crane is entirely controlled electrically, and is protected by 
regenerative braking. In the event of any accidental inter- 
ruption of the electrical supply all motions of the crane are 
automatically locked. The main hoist consists of two hooks 
of 75 ft. and an auxiliary 25 ft. hoist. The rotation is effected 
by two 60 H.P. motors, while two similar motors can adjust the 
boom from a vertical position to one within 30 deg. of the 
horizontal. The main hoists are actuated independently at 
6 ft. per min. There are also two separate 60 H.P. motors 
to operate the auxiliary hoist at 30 ft. per min. The total 
displacement of the pontoon is 2,500 ft. 
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Correspondence. 


INDUSTRIAL CO-OPERATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The Industrial League desires to submit to the public 
generally, and to the employers and employees particularly, 
the vital necessity at the present moment to bear in mind the 
following points :— 

1. A broad national view during industrial negotiations. 

2. The necessity for a reasonable attitude to each other. 

3. For neither side to use their strength to obtain undue 
results to the disadvantage of the nation. 

Without taking sides in industrial disputes, we fully realise 
that the pre-war position of Jabour was not satisfactory. We 
would, however, ask that in negotiating for demands full con- 
sideration be given to— 

(A) The temporary position of present living conditions 
(prices, scarcity, &c.). 

(B) The effect of extreme demands on other trades. 

(C) Its effect on commerce generally by making emplovers 
feel insecure, and by preventing Capital flowing more freely. 

The war leaves this country with a huge debt, and we are 
faced with the costly and stupendous work of reconstruction. 
It will be impossible to sustain these financial burdens unless 
our rate of wealth production is greatly increased. 

The Industrial League believes this can only be accom 
plished hy— 

(a) Giving the worker a larger interest in the business ia 
which he is engaged. 

(bì) Raising the scale and efficiency of our industrial activites 
to an extent not contemplated in pre-war days. 

This can only be accomplished by more friendly relationship 
between employers and employed. Although the Government 
and the public are the most interested parties, the first point of 
contact is the employer and employee, and on the success of 
their efforts to avoid mutually destructive conflict or friction 
the future prosperity of this country will depend. 

The primary object of the Industrial League is to prepare 
the ground by clearing away suspicion and distrust, for without 
the loyal and efficient co-operation ot employers and workers 
the nation will drift towards economic disaster. 

We would, therefore, urge employers and employed at this 
present juncture to use their respective strength to establish 
a higher standard of living for all without inflicting injustice 
on anyone. 

Industrial disturbance causes unemployment, delays recon- 
struction and increases cost of living. 

Industrial harmony means more work, higher wages and 
prosperity for all. . 

We invite every employer and every worker to accept the 
principles of the Industrial League, of more friendly relations 
between employer and emploved, and avoid the disastrous 
effect of losing our markets.—I am, &c., 

On behalf of the Executive Committee, 

The Industrial League, JOHN AMES, 

66, Victoria-street, W.S.1. Secretary. 
CONVERSION OF COMPLEX QUANTITIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: The article by Mr. W. H. Grinstead in your issue of 
the 14th ult., and the increasing application of complex 
functions in the newer branches of electrical engineering. 
prompts me to explain a method of dealing with complex 
quantities on the ordinary slide rule which I have used for 
many years past, moie especially in connection with the calcu- 
lations which arise in alternating-current machine design. 

As pointed out by Mr. Grinstead it is repeatedly necessary 
to transform a complex quantity from its rectilinear form to 1t3 
polar form and vice versa, the conversion in symbols being 
represented by 

atjb=R 10, 
where R=the square root of a?+b?, and 


0=tan™?} , 
a 
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Now, R can be re-written 
Vie 
an/ 1+ a? 
and the method to be described depends upon this latter form. 
An ordinary 10 in. slide rule is used in which the figures on 


the top scale at each different position are the squares of the 
figures on the bottom scale. ` 


Tn order to obtain the polar from the rectangular form the 
sliding scale is set as for the ordinary division of b by a on the 
bottom scale of the rule, and the square of the result as read 
on the top fixed scale is noted. The sliding scale is then moved 
along so that this last quantity is increased by unity, and 
then returning to the bottom scale the modulus is found by 
reading the number on the bottom fixed scale corresponding 
to a on the bottom sliding scale. 

In order to avoid confusion in repeated use, it is worth 
while making a rule that the larger of a or b is always divided 
by the smaller, the modulus of course not depending upon 
which is taken as numerator or denominator of the fraction. 


With regard to 0, this is not usually required in the kind 
of calculations previously mentioned, and is moreover not 
readily determined on the slide rule as ordinarily constructed. 


The present-day 10in. rule may be used for determining 
tan“? by placing the figure for the tangent on the bottom 
sliding scale against unity on the bottom fixed scale. The 
angle may then be read against a hair mark on the back of the 
rule. If, however, the tangent scale at the back of the rule 
were reversed end for end, the angle could be read on the first 
‘placing of the rule as described above. There seems to be no 
Treason why slide-rule makers should not make this change in 
engraving the tan! scale. | 

Inasmuch as in the ordinary rule it is only possible to read 
tan“? up to 45 deg., and would never be possible on any rule to 
read up to 90 deg., it would probably be best to choose the 
numerator as the smaller of a and b, as already suggested, and 
to have on the tan~! slide the corresponding cot-'! marked above 
every value of tan`!, as 0 may quite as well be expressed as a 
cot”) as a tan™?, 


a. 


With the present standard rule modified as suggested, the 
process for developing the rectangular form from the polar 


form will be apparent to the reader from the description of the 
reverse Operation just given. 


Speaking of slide rules, your note on a surface having a 
single side and a single edge, on page 8 of your issue of Janaury 
3rd last, reminds me that some vears ago I had an opportunity 
of examining a slide rule embodying this construction. It was, 
I believe, made by Babbage. The scales consisted of endless 

tapes. twisted once, which ran upon two pulleys about 6 ft. 
apart. As each apparent edge and each apparent side of the 
tape was thus used, the total length of the scale was 24 ft., i.e., 
about four times the length of the box containing the scales. 
The tapes had been marked by hand, and there was a locking 
arrangement between the pullevs carrying the two tapes, so 
that after setting one tape with regard to the other, the two 
could be moved simultaneously, until the place of reading came 

Into view.—I am, &c., 


Rugby, Feb. 27. H. W. TAYLOR. 


D n 


PROGRESS OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of the 21st ultimo you publish an inter- 
esting article entitled “ Should Wireless Telegraphy be Con- 
trolled.” With the views therein expressed most people, I 
think. will be inclined to agree. It contains statements, how- 
ever, which are scarcely accurate and unless corrected would 
probably prejudice British industry at a time when everybody 
requires the fullest advantage of everything he possesses to 
-keep his end up. 

For instance, it is said “ Our National record in Wireless 
Telegraphy, apart from the financial side, is a sorry one,” and 
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the writer then proceeds to cite a number of developments 
which he attributes to different foreign nations. 

The writer of your article loses sight of the following facts : 
Wireless telegraphy at sea was developed entirely from this 
country ; transatlantic communication was established be- 
tween this country and the American continent years before 
anybody else could even attempt it; all the developments 
abroad of the three electrode valve have been merely develop- 
ments of, and would not have been possible without, Dr. 
Fleming’s great invention, and its first application to wireless 
telegraphy was by Senatore Marconi in England: and, the 
continuous wave system which was transmitted messages over 
the record distance of 12,000 to 13,000 miles is a Marconi 
developed entirely in this country by Senatore Marconi him- 
self with the assistance of British engineers. 

There have’ been a great many other developments during 
the war, but as you are aware they have not been published 
and in the interests of the country we have not spoken of them. 
The writer of yout article could, therefore, have had no know- 
ledge of them. 

Your publication is, to our knowledge, much read by tech- 
nicians and others in foreign Government departments, and 
I think you will, therefore, agree that the article in question 
must be very damaging to us and to the industry of this 
country. 

I venture to believe that I need only draw your attention 
to these facts to ensure that in your next issue the credit which 
is due will be given to British enterprise.—I am, &c., 


MaRconi’s WIRELESS TELEGRAPH COMPANY, LTD., 


GODFREY C. Isaacs, 
London, March 4. Managing Director. 
[We think our correspondent has omitted to notice that the 
criticism was levelled at the progress during the last seven 
years. We certainly feel that this holds good.—Ep. £.] 


Electricity Supply in Greater London, 


In a report of the Speci Committee on London Electricity Supply, 
which has been presented to the London County Council, useful informa- 
tion is given as to present position of electricity supply in Greater London 
and that obtaining prior to the war. Difficulty has been experienced 
in obtaining for the whole area such particulars as were required, and 
figures relating to Chislehurst, Richmond, South Metropolitan Tramways, 
West Kent, North Metropolitan and undertakings supplied therefrom, 
Hornsey, Bexley, Erith and Surbiton are either omitted or are incom 
plete. In order, therefore, not to delay the report, the particulars for 
1917 or 1916-17 of those undertakers who were good enough to furnish 
the Council with the required information have been summarised and 
compared with those for the year 1913 or 1913-14 as given in the last 
return. In a few cased approximate figures have been used, but the 
whole of the figures may be taken as sufficiently accurate for the purpose 
in view. The undertakings not included are all outside the county of 
London, and, with the exception of the North Metropolitan Electric 
Power Company and the undertakings supplied therefrom, the omission 
of the few undertakings does not materially affect the comparison. The 
following figures summarise the position in the two periods as. regards the 
undertakings covered by the four tables given in the report. r 

A study of the details shows that the development of undertakings in 
residential districts has for the most part been arrested by the war, while 
undertakings in industrial areas have received a substantial impetus. 
In the latter cases the improvement in the output for power has reduced 
the average revenue per unit sold, notwithstanding the increased cost of 
operation and a general increase in the scale of charges; but in the 
former cases the average revenue obtained per unit sold is in excess of 
that obtained in 1913. The maximum demand of the London under- 
takings has increased from 184,988 kw. to 224,770 kw. As the plant 
capacity of the London stations has increased from 279,947 kw. in 1913 
to 344,708 kw. in 1917, the total margin available for further supplies is 
proportionately the same as in the year 1913. The largest increases in 
maximum demand occur in the cases of the London and South 
Metropolitan Companies, and Hackney, Poplar, Stepney and Woolwich 
Borough Councils.. Residential areas, such as Hampstead, Kensington 
and Notting Hill show a decrease. Within the county all undertakings 
show an increase in generating costs per unit sold, with the exception of 
Woolwich, which shows a decrease of 22-1 per cent., and the Westminster 
Company, which, taking a bulk supply from the Central Company, shows 
a decrease in cost per unit sold of 13-8 per cent. Outside the county the 
only local authority which shows a decrease in working cost is Willesden 
Urban Council, which obtains its energy in bulk from the North Mctro- 
politan Company. Amongst the companies outside the county, seven 
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Local authorities. Companies. | 
a er | SE CS >>> Total. 
In London. Outside London. In London. | Outside London. | 
Max. demand ............... 1913 67,700 kw. 41,618 kw. 117,288 kw. | 4,509 kw. 231,115 kw. 
1917 82,776 kw. 41,628 kw. 141,994 kw. ! 7,384 kw. 273,782 kw. 
Increase per cent. „o.e. 22-2 0 21-1 | 63-8 18-4 
Units sold ae 1913 123,827,358 88,339,491 195,143,252 | 6,489,827 413,799,928 
É 1917 180,909,084 100,090,508 . 254,800,894 16,689,412 552,489,898 
Increase per cent. .........ee000 46-1 13-2 30-6 l 157-3 33-5 
Generating costs ...........- 1913 293,602 | £231,130 £510,862 ! £31,579 £1,067,223 
1917 £584,157 £394,658 £952,145 | £83,158 £2,014,118 
Per unit sold ..............606 1913 0-57d. 0-66d. 0-63d. 1-17d. 0-63d. 
1917 0-77d | 1-0ld 0-90d i 1-19d. 0-89d. 
Increase per cent. .........65. 35-1 | 53+] 42-8 | 1:7 41-2 
Revenue ....... iinitan 1913 £946,075 £579,961 £1,943,653 £124,169 £3,593,858 
1917 £1,224,264 £671,704 £2,462,476 £221,220 £4,579,664 
Per unit sold 0. 1913 1°83d. ] 66d. 2-30d. i. 4-59d. 2-11d. 
1917 1-62d. 1-72d. 2 32d. | 318d. 20ld. 
Increase per cent. ..........0000 —11°5 3:6 —2-9 —21-7 —5 


show a decrease in cost, due to a relatively large increase in output, and 
six undertakings an increase in cost per unit ‘sold. 

Although throughout the area the average revenue obtained shows 
a reduction, there is great variation in the results of each undertaking. 
Almost without exception, the undertakings have revised their scales 
of charges to meet the extra expenditure. The reduction in the average 
revenue obtained is, therefore, due to the relatively greater increase 
in the demand for the lower priced energy supplied in bulk or for power, 
and the reduction in the proportion of units sold for lighting. In those 
districts where the demand for power is not large, or has not increased 
largely over the output in pre-war days, the average reverlue per unit 
shows an increase. Of the undertakings in the county, Woolwich, whose 
output of energy has increased by over 550 per cent., and its neighbour, 
the South Metropolitan Company, which has increased its output by 
186 per cent., show the most striking increases in numbers of units sold. 
Of the out-county undertakings, the companies have enlarged their 
output in a relatively greater measure than have the local authorities. 
The following figures give the total increases for the year 1917 (or 1916-17) 
over 1913 (or 1913-14), in each group of undertakings covered by the 
tables: Local Authorities—London, an increase of 57,081,726 units sold 
(or 46-1 per cent. over 1913-14), Extra London (excluding Hornsey, 
Bexley, Erith and Surbiton), 11,751,017 units (13-2 per cent. increase). 
Companies in London, 59,657,642 units (30-6 per cent. increase over 1913), 
in Extra London (excluding Chislehurst, Richmond, S. Metropolitan 
Tramways, West Kent, N. Metropolitan and undertakings supplied by 
the latter company), 10,199,585 units (157-3 per cent. increase). The 
total increase was 138,689,970 units (33-5 per cent. ). 

Accompanying the report are four tables, which give a comparison of 
maximum demand, units sold, generating costs and price obtained per 
unit in 1913-14 and 1916-17 (or 1913 and 1917) of each of the under- 
takings in London and Extra London respectively. 


Salaries of Supply Station Engineers. 


The arbitrator appointed by the Minister of Labour (Mr, W. H. Stoker, 
K.C. y has issued his award on the application of the Electrical Power 
Engineers’ Association to the various municipal and other electrical 
undertakings in Great Britain and Ireland for certain wages or salary 
increases to members of the Association. All subsidiary and incidental 
questions arising out of the claim were deemed to be included also in the 
reference. Some of the undertakings applied to had previously agreed 
to the reference, and, following on the recommendation of the Standing 
Conference of Electricity Associations, to the terms of the claim and to an 
award being made as regards them. 

The arbitrator heard the parties on the 18th ult., and the terms of the 
award, which is dated Feb. 27, 1919, are as follows :— 

1. That as from March 31, 1918, the wages or salaries of members of 
the Association, being technical engineers on the staffs of the various 
municipalities and undertakings set out in the schedule hereto, from and 
including the grade of junior charge engineers to and including the deputy 
chief officials (that is to say, excluding all the grades for which basic rates 
were settled by the award 2,772 Electricity Undertakings (General) 
London District) be increased by 20 per cent. on the wages or salaries 

id to them respectively on July 31, 1914, such percentages to be calcu- 
fated and paid also on any merit, grade and scale incremental advances 
between that date and March 31, 1918, and that in addition, and as from 
the same date, a flat allowance at the rate of £90 per annum be granted 
to the employees concerned. l 

2. The allowance at the rate of £90 per annum hereby granted is to 
be recognised as a war advance, due to and dependent on the existence 
of the present abnormal economic conditions arising out of the war, and 
all war advances and war bonuses or allowances on account of such 
conditions, and the increased cost of living, previously granted to and 


enjoyed by the employees concerned are to merge therein, and also in the 
20 per cent. increase granted under (1). 

3. That in the case of any employee concerned having first entered 
the service of any of the undertakings concerned subsequently to July 31, 
1914, and prior to March 31, 1918, the 20 per cent. be paid on the salary 
or wages paid to him on so entering,minus any proportion of such salary 
or wages a3 may represent war wages or war bonuses or allowances given 
on the ground of economic conditions arising out of the war and to meet 
the increased cost of living; but plus any grace, merit or scale incre- 
mental advances hetween the date of his so entering and March 31, 1918 
Any question or difficulty arising as to settling what proportion of the 
wages or salary given to him on entering represents war wages or war 
bonuses as allowances as aforesaid shall be determined by reference to 
Buch similar advances as may have been given to other similar employees 
of the same undertaking between July 31, 1914, and the date of his 60 
entering, or in default of such examples, by reference to other employees 
of the same undertaking enjoying wages or salaries comparable with 
those of the employee concerned. In the event of any difficulty in the 
settlement of the question on this basis, the matter is to be determined 
by consultation between the Association and the Federation or Associa- 
tions to which the undertakings belongs, or if the undertaking does not 
belong to such Federation or Associations, with the undertaking itself. 
Failing settlement in this way, the matter to be reported to the Minister 
of Labour. The case of employees serving more than one undertaking 
in the course of the period above mentioned to be dealt with on the same 
principle or basis as far as applicable. 

4. That in the case of grade, merit or scale incremental advances to 
any of the employees concerned, granted or accruing subsequently to 
March 31, 1918, and prior to the date hereof of the 20 per cent. hereby 
awarded is to apply to and include also such increases as from the date 
hereof, as being part of the wages or salaries on which such 20 per cent. 
is given. l 

5. In the case of any employee concerned first entering the service 
of any of the undertakings concerned subsequently to March 31, 1918, 
the 20 per cent. is to be given on the salary or wages paid him on entering, 
minus such proportion thereof as may represent war wages, war bonuses 


. or allowances as aforesaid, the amount of the same to be determined in 


manner mentioned in (3) hereof plus as from the date thereof any merit, 
grade or scale incremental advances given subsequently to his so enter- 
ing, and prior to the date hereof, all applicable provisions of (3) to apply 
also under this sub-clause. 

6. The case of any employee concerned who has left the employment 
of an undertaking concerned before the date of this award, but during 
the period covered by it, is to be dealt with on the principle of his being 
entitled pro tanto to the advances hereby given for the period during 
which employee was employed. 

7. In the case of composite cdvances having been given subsequently 
to July 31, 1914, by any of the undertakings concerned—that is to say, 
advanzes which have been given partly to meet the increased cost of 
living and partly on other grounde—the question as to the proportion of 
such advance given on account of the increased cost of living, and attri- 
butable solely thereto, shall be determined, so far as possible, in manner 
similar to that set out in (3). 

8. This award shall not operate so as to reduce the earnings of any of 
the employees concerned, nor so as to prejudice their position in the case 
of any undertaking which may have agreed to pay the advances given 
as from an earlier date than March 31, 1918. 

9. Undertakings who previously to the reference had agreed to the 
terms of the claim are included in the award by virtue of their agreement. 
Provided, nevertheless, that in the care of any such undertaking as 
regards which the Association may have accepted a different date for the 
commencement of the advances such acceptance or agreement shall apply 

10. It is recommended that the rider to the recommendations of the 
Standing Conference, as set out in clause 3 of this award, be acted upon 
by all of the parties as a body, but nothing herein contained is to prevent 
such rider being given effect to by agreement. | 


-mra 
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Maro 7, 1919. 


The Ministry of Ways and Com- 


manications Bill. l 


In introducing this Bill into the House of Commons on the 26 ult., 
Mr. Shortt dwelt upon the importance of having adequate facilities for 
transport and communication. The Ministry would have to co-ordinate 
the whole of the means of transport in the country. They had not vet 
been able to say whether the railways should be nationalised. The 
Government proposed first of all to take control of the railways, light 
railways, tramways, canals, waterways and inland navigation. These 
means of communication and transport were essential for so many 
purposes that they ought to be under one central control. Roads had, 
up to the present, been under diversified local control ; the Road Board 
had some control, but not really an efficient control, but it was now pro- 
posed that roads and bridges for vehicular traffic should be included in the 
Bill. There were a large number of powers exercised over the roads, 
tailways, canals and tramways by the Government, but they were exer- 
cised by different departments. It was felt that that necessary control 
and co-ordination was better in the hands of one Minister. The final 
power which it was proposed to take was the control of the supply of 
electricity. Probably transport was the greatest and most permanent 
‘customer of electricity, and transport depended entirely for its successful 
Management on the development of the industries of the country. It 
was suggested in some quarters that the interest of the railways and the 
tramways, so far as electricity was concerned, was not that of the con- 
sumer. The exact opposite wasthe case. The more industry prospered 
and was enabled to increase its output the more the railways and trans- 
port would Ded aah Therefore, there was every inducement for the 
railways, and those who controlled the railways, to see to it that every 
individual in the country, every one who could improve his business by 
the use of power, was enab'ed to get his power as cheaply as possible. As 
every person connected with electricity knew, the load factor was one 
of the most essential points which had to be considered. ‘‘ If the rail- 
ways were able to establish a load factor they would be enabled to use 
electricity on the railways far more efficiently and far more cheaply, and 
to a far greater extent even than at the present.” Jt was essential that, 
whoever had to co-ordinate the control of the means of transport should 
also co-ordinatethat which was essential totransport—namely, the supply 
of electric power. 


The following are the principal clauses of the Bill :— 


1. For the purpose of improving the means of, and the facilities for, © 


locomotion and transport, it shall be lawful for his Majesty to appoint a 
Minister of Ways and Communications (hereinafter referred to as the 
Minister), who shall hold office during his Majesty's pleasure. 


POWERS AND DUTIES. 


2. (1) It shall be the duty of the Minister to take steps to carry out the 
po sok aforesaid, and there shall, as from such date or dates as his 

ajesty in Council may by Order determine, be transferred to the 
Minister all powers and duties of any Government Department in relation 
to: (a) Railways; (b) light railways; (c) tramways; (d) canals, water- 
wey and inland navigations ; (e) roads, bridges, and ferries, and vehicles 
and traffic thereon; (f) harbours, docks and piers; (g) the supply of 
electricity ; including any powers and duties of any Government Depart- 
ment in relation to any railway, light railway, tramway, canal, inland 
navigation, harbour, dock, pier, electricity, or other undertaking con- 
cerned with any of the matters aforesaid, and any powers of any Govern- 
ment Department with respect to the appointment of members or the pro- 
cedure of the Railway and Canal Commission or of any commissioners, 
conservancy board, or other body having jurisdiction with respect to any 
such matters as aforesaid: Provided that— 

(i.) His Majesty in Council may by Order except from such transfer 
any particular powers or duties or provide for the exercise or performance 
of any power or duty so excepted by the Minister concurrently or in con- 
sultation with or at the instance of the Government Department con- 
cerned, or by the Government Department concerned concurrently or in 
consultation with the Minister, or provide for the retransfer to any such 
Department of any powers and duties transferred to the Minister ; and 

üi.) Nothing in this section shall transfer to the Minister any powers 
or duties of the Admiralty exercisable in or in relation to ports declared 
under the Dockyard Ports Regulation Act, 1865, to be dockyard ports. 

(2) His Majesty in Council may by Order make such incidental, conse- 
quential and supplemental provisions as may be necessary or expedient 
for the purpose of giving full effect to any transfer of powers or duties. 


TEMPORARY CONTROL OF RAILWAYS, &¢. 

3. (1) With a view to affording time for the consideration and formu- 
lation of the policy to be pursued as to the future position of under- 
takings to which this section applies, the following provisions shall have 
effect for a period of two years after the passing of this Act :— 

a) Where at the passing of this Act possession has been taken of any 
railroad undertaking or part thereof in pursuance of sec. 16 of the Regu- 
ation of the Forces Act, 1871, or otherwise, possession thereof may be 
retained without any renewal of the warrant granted by the Secretary of 
State in pursuance of that section upon the same terms as to payment 
as those heretofore in force, and the Minister may exercise over all such 
undertakings all such powers as have hitherto been exercised by the 
Board of Trade under the said Act. 

- (b) The Minister may take possession of the whole or any part of an 
other railway undertaking’ or of any light railway, tramway, anal, 
inland navigation, harbour, dock or pier undertaking, or of any plant 
belonging thereto or used thereon. 

ficials working, maintenance, inter-connection, &c., are also given. 
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(Various powers for retaining , 
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(3) Sec. 20 of the Local Government (Emergency Provisions) Act, 1916 
gs to new routes for omnibuses), shall continue in force until the expira-- 
tìon of two years after the passing of this Act. l 

(4) Where byreason of the exercise of the powers under this section the 
value of any undertaking has been depreciated or enhanced, the owners 
of the undertaking shall, so far as any loss is not provided for by the 
payments mentioned in paragraph (a), be entitled to be recouped or 
liable to py the amount by which that value has been so depreciated or 
enhanced. 

POWER TO ACQUIRE RAILWAYS, &c. 

4. (1) His Majesty in Council mgy at any time after the passing of this 
Act by order authorise the Minister — 

(2) To purchase by agreement or compulsorily and work the whole or 
any part of any railway, light railway, tramway, canal, &c., the acquisi- 
tion of which is, in the opinion of the Minister, expedient for improving 
facilities for locomotion and transport ; provided that the order shall not 
authorise the purchase otherwise than by agreement of any tramway 
undertaking belonging to a local authority, or the purchase, without the 
consent of the local authority, of any tramway undertaking which a local 
authority are, under sec. 43 of the Tramways Act of 1870, entitled to 
purchase. 

(b) To enter into and carry into effect agreements with the owners of 
any such undertaking for placing the undertaking or any part thereof 
under the control of the Minister. 

(c) Himself to establish any such undertaking and to work and main- 
tain the same, and for that purpose to acquire any lands either by agree- 
ment or compulsorily, and the Order may incorporate or apply any of the 
provisions of any enactment relating to the construction, maintenance or 
working of railways, light railways, tramways, &c. 

(d) To lease the whole or any part of any undertaking so acquired or 
established. | 

(3) The consideration for the undertaking or property so acquired shall, 
in default of agreement, be determined by a court of arbitration con- 
stituted in accordance with the Order authorising the acquisition. 

(4) Any capital sum payable under an agreement or award may be dis- 
charged in whole or in part, if the Treasury so direct, by the issue of 
securities. 

For that purpose the Treasury may create and issue securities the 
interest on which shall be charged on the revenues of the undertakings 
transferred after the payment thereout of working el et and if and 
80 far as such revenues are insufficient on the Consolidated Fund of the 
United Kingdon, or the growing produce thereof. a 

(5) Where an undertaking is so acquired or established as aforesaid 
the Minister shall, unless and until he leases the undertaking, operate it in 
the national interest in such way as he thinks hest calculated to give 
efficient service and facilities, and he shall be entitled to fix such rates, 
fares, tolls, dues and other charges as he thinks fit, notwithstanding any 
statutory provision limiting the amount of such charges. 

Provided’ that the Minister may, if he thinks fit, discontinue the work- 
ing of any part of the undertaking where he considers such discon- 
tinuance is expedient in the national interest. 

(6) The expenses of working undertakings acquired or established by 
the Minister under this section shal] be paid out of the revenues of the 
undertakings. 

POWER TO MAKE ADVANCES. i 

5. (1) The Minister may, subject to the approval of the Treasury, make- 
advances out of the moneys provided by Parliament to any path 
company or person, either by way of grant or by way of loan, or partly 
in one way and partly in another, and upon such terms and conditions as. 
he thinks fit for any of the following purposes :— l 

(a) The construction, improvement, or maintenance of railways, light 
railways or tramways ; ; 

(b) The construction, improvement or maintenance of roads, bridges 
and ferries, &c., and the power of the Treasury on the recommendation 
of the Development Commissioners to make advances for any of the 
purposes aforesaid shall cease and determine. 


STATISTICS AND RETURNS. 

6. It shall be the duty of the owners of any railway, light railway, 
tramway, canal, inland navigation, dock, harbour, pier, or electricity 
undertaking, and the authority or person liable to maintain any road or 
bridge, to furnish to Minister at such times and in such manner and form 
as he may direct, such accounts, statistics and returns as he may require, 

STAFF AND REMUNERATION. 

8. (1) The Minister may appoint such secretaries, officers and servants 
of the Ministry asthe Minister may, subject to the consent of the Treasury 
as to number, determine. 

Sa EA a 


Arrangements having now been completed for merging the duties of 
the Coal Exports Committee with those of the Coal Controller, the Coal 
Exports Committee will be dissolved (to-morrow) Saturday. Corres- 
pondence should be addressed to the Coal Mines Department (Export 
Branch), Holborn Viaduct Hotel, London, E.C.1. Telegraphic address : 
“ Export Coalcontro London.” 

Sir Evan Jones, M.P., succeeds the late Sir Guy Calthrop as Coal 
Controller. 

In reply to a question in the House of Commons on Monday as to the 
steps taken to protect the British Giass InpustRy, Mr. Bridgeman 
stated that the prohibitions on the import of glass manufactures were 


_ being administered in consultation with the departments interested, and, 


in particular, with the glassware section of the Ministry of Munitions. 
The consideration suggested by the question was being constantly kept 
in view. i 
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Industrial Disputes. : 


During the week the situation in the labour world has distinctly 
improved, and it is probable that the dispute in the coal mining and 
other industries will be settled amicably. 

The Coal Industry Commission, which is composed of 12 members, 
with Mr. Justice Sankey as chairman, commenced its sittings on Monday. 
The secretary of the Commission is Mr. A. B. McNair, C. B.E., of the Coal 
Mines department. 

The Joint Committee of Representatives of Employers and Work- 
people, which was established at the National Industrial Conference 
last week, held its first meeting at the Central Hall, Westminster, on 
Tuesday, when the Premier made an earnest appeal to the members 
to arrive at an amicable arrangement of their differences. 
The Joint Committee is composed of 30 members representing 
employers and 30 workers. Sir Thomas Munro, K.B.E., will act as 
chairman, and the secretary is Mr. M. McKie Bryce. Sir Allan M. Smith 
represents the engineering and allied trades, Sir Robt. Hadfield the iron 
and steel trades, Mr. A. E. Tanner the cable makers, Mr. F. W. Gilbertson 
the other metal trades, Sir Herbert Walker the railways, Mr. R. Brunner 
the chemical trades, and Mr. H. Hanshaw the vehicle and wagon trades. 

Meetings of the Railway Executive Committee and the Railwaymen’s 
Union were held on Thursday to give further consideration to the national 
programrhes of the transport workers. , 

Representatives of the municipal and company-owned tramway under- 
takings held an adjourned conference at Birmingham on Friday of the 
Municipal Tramways and Light Railways Association and the National 
Transport Workers’ Federation to give further consideration to the 
application for reduced working hours and alterations in the condition 
of employment. A sub-committee was appointed to make further 
inquiries and report to another conference jn Manchester to-day (Friday). 
A National Joint Industrial Council has now been formed for the 
industry. The Council will consist of 22 representatives of the em- 
ployers and a similar number of the employees. It is to be hoped that 
the Council will succeed in arriving at an amicable settlement of the 
dispute. 

The strike of transformer winders, employees and joumneymen elec- 
tricians in the Manchester area continues. The only question now in 
dispute is that of a minimum wage. The men claim 71s. 6d. a week, 
whilst the employers offer a system which allows of three grades, the 
minimum for the highest being 69s. The members of the Electrical 
Trades Union throughout the country (including the men on strike) have 
taken a ballot on the question of working hours. At present the week 
consists of 47 hours, and the ballot will decide whether the men shall ask 
for 44 hours or 40 hours. 

The prosecution under the Defence of the Realm Act of Belfast 
municipal employees f@r breach of contract of service with the Corpora- 
tion on the 15th ult., by leaving their work at the electricity station, has 
been dismissed by the local police court. 


Patent Record. 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, Etiis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the jormer is given in brackets after the ttle. 


1919 SPECIFICATIONS. 


111,844 Ajax Metal Cc. Method of and apparatus for heating by electric induction. 
(25 11 16.) 

114.850 Ticerstent. Telephone receivers. (31/3. 17.) 

119.449 AUTOMATIC TELEPHONE Merc. Co. Automatic telephone systems. (19,9 17.) 

119.872 Tosnpitom. Electric regulating resistances. (8 10 17.) 

121.999 Hirst & Brook. Safety devices for interlocking the operating parts of enclosed 
electric switch gear with the door or doors of the enclosing casing. (29 1217.) 

122.009 MacKenzie HOLLAND & WESTINGHOUSE POWER SIGNAL Co. Railway signalling. 
(7 1 18.) 

122.010 Craig. Electrical wall plugs and the like fittings. (8 1 18.) 

122.022 Hickey. Electric anti-overheating devices for electric irons. (9'1/18.) 

122.034 Kayser & Ropinson. Electrode-holders for electric furnaces. (12.1 18.) 

122,047 WesteRN Evectric Co.. Deakin & PoLINKOwskKY. Machine switching teie- 
phone systems. (19 1.18.) 

122.085 IGranic Evectric Co. Electric motor controllers. (20,3, 18.) 

122.141 MawnpsLey. Dynamo electric machines. (9'8 13.) 

122.173 Peterson. Method for transforming the kinetic energy in gases into electrical 
energy and manner for utilising the iatter for carrying out gas reaction. (8 1,16.) 

122.175 Macini. Electric arc furnaces. (31 12 17.) 

122.184 Dayton ENGINEERING LaBoratcrigs Co. lenition systems. (2'1 18.) 

122.185 DAYTON ENGINEERING LABORATORIES Co. Ignition systems. (2:1 18.) 

122,204 Brisas. Electrical apparatus for detecting, measuring and indicating the 
deviationof bore heles. (4 5:17.) 

122.206 Berry. Electric heat radiators. (26 717.) 

122.207 Berry. Electric heat radiators. (26 7:17.) 

122.210 Berry. Electric heat radiators. (10 10 17) 

122.219 Husert & TurnsuLi. Electrical cables or conductors. (21 12 17.) 

122.235 Pett:cRew. Circuit arrangements for operating the selecting devices of teie- 
phone installations by number impuises. (11 1;18.) 

122.238 Szuaļuıins. Electrical transformers and the like. (12 118.) 

122.239 Steet. PeecH & Tozer & Bowen. Electro-lifting magnets. (14-1/18.) 

122.249 ConnoLtiy & Extison. Electric batteries. (15 1.18.) 

122 282 Wuite. (Industria! Electric Furnace Co.) Electric furnaces. (1:2 18.) 

122.288 Sanpers. Electrical apparatus for the heating cf liquids. (11 2 18.) 

122.200 Durty. Centrifugal type of mercury cut-out for dynamo-electrical machines. 
(13 2 18.) 

122.295 FuLttexs Wire & Caste Co. & Futter. Electric conductors. (14 2 18.) 

122.305 B.T.-H.Co. (G.E.Co.) Syeed regulators for electric motors. (26 2 18.) 

117,804 STEWART-WARNER SPEEDOMETER Corrn. Lamp mountings for electric light 
projectors. (19.6 17.) 

122.344 Cortis & Crompton & Co. Method and means for protective apparatus on 
alternating-current system. (23 4 18.) 

122.360 Botton, Electrical fuses. (5 7.18.) 

122.389 Srewart. Electrodes or plates for electric accumulators of the alkaline type. 
(25/3; 18.) 
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š ! ; 
APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of invent ons. 


January 17. 1919, 


SmitH. Magnetos for ignition purposes. ' 
BenjaMIn & NILSON. Electric switches. (4/5/18. U.S.) . 

AUTOMATIC TELEPHONE MFG. Co. & SmitH. Translating a number of small recip 
rocating or vibratory movements into substantia! unidirectional movement. 
FARTHING, Levee & RAILING. Combined electric switches and plug connectors. 

Borton, Electroplating. 
FRANKLIN. Wireless transmission systems. 
,283 Conpvig & Jerson. Securing lamp bulbs to holders. 


January 18, 1919. 


1.293 Kent. Electric night-light battery with detachable lamps. 
1,343 B.T.-H. Co. & Witson. Protective gear for a.c. generators. 


January 20. 1919. 


1.357 SapLer. Cases for electric lamp bulbs. 

1.363 Peesles & Hunt. Dynamos. 

1.379 Darsy. Electric incandescent socket lamps. 

1.392 LoweNsTEIN. Electromagnetic wave-signalling arrangements. (19/1/18, U.S) 

1.404 EnceworTH. Telephone repeater systems. , 

1.416 S AK, Supporting insulators for high-tension conductors. (21,1,18, Switzer- 
land.) 

1,420 GraHam. Telephone systems. 

1,430 Warsurton. Control for maintaining relative speeds of a number of electric 
motors. f 

1,455 AntiirF. Contact making and breaking devices. 
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Gilling v. Epsom Urban Council. 


This case came before Mr. Justice Bray last weck, in the form of a 
special case upon points of law, as to the liability of Epsom Council to pay 
Mr. Algernon C. Gilling, their electrical engineer, salary during his 
absence in the Army. in accordance with a resolution passed at a meeting 
of the Council subsequent to his enlistment. 

From the statement of plaintiff’s counsel it appeared that he claimed 
(1) a declaration that he was entitled to recover half salary as chief 
electrical engineer to defendant Council as from February, 1916, or. 
alternatively, damages for breach of contract. Plaintiff became second 
assistant engineer to the Council in October, 1908, and rose to the posi- 
tion of chief engineer. He continued to perform his duties till Septem- 
ber 3, 1914, when he joined his Majesty’s forces. On Sept. 8, 1914, 
defendant Council passed the following resolution : ‘‘ In the case of men 
and officers in the ordinary and continued service of the Council on and 
since July 4, 1914, the Council provide for payment to them or their 
representatives during their absence from duty of their full regular pay, 
less a deduction on account of their army or navy pay (exclusive of 
allowances) with a minimum in all cases of not less than half of each full 
regular civil pay, and that their situations be kept open.” From Sept. 8, 
1914, to Sept. 3, 1915, the Council paid plaintiff his full salary of £250 per 
annum, less Is. a day. the amount of his army pay. On Sept. 3, 1915, 
plaintiff accepted a commission, and from February, 1916, his army pay 
excecded his salary. On Feb. 8, 1916, the Council passed a resolution 
rescinding their former resolution relating to the war pay of employees. 
and directing that with their army pay and allowances their income 
should be made up to the amount of their employment pay. The pay- 
ments to plaintiff were allowed by the auditors of the Local Government 
Board, and the question now submitted for the decision of the Court 
were (1) whether the resolution of Sept. 8, 1914, amounted to a contract 
with plaintiff which was binding upon the defendant Council: (2) 
whether the resolution was binding upon the Council under the provisions 
of the Local Government Board (Emergency Powers) Act of 1916. 

Counsel said plaintiff had volunteered, and he was treated as a person 
to whom defendants’ resolution applied. He got his half pay for five 
months, and the auditor of the Local Government Board allowed it. 
He contended that the resolution was binding upon defendants, and 
could not be rescinded so far as plaintiff was concerned without his con- 
sent. 

His Lorpsnip: If he is released from his duties, where is the obliga- 
tion upon the authority to pay ? 

Mr. KERR said that plaintiff was released from business for a certain 
purpose, and his engagement as an engineer was not terminated. His 
place was kept open, and he was told that in the meantime he would 
receive certain payments. . 

Mr. CourRTHOPE Monrog, K.C., for the Urban Council, said he did 
not want it to be supposed that the Council had acted harshly in this 
matter, but they wanted to have the point decided. In the first place 
they said they would only look at the pay and not the allowances in 
calculating the amount they would give, but they also had to take into 
account the allowances. The Act of 1916 said that so far as the money 
had already been paid it should be binding on the local authorities. That 
left the non-inclusion of the army allowances in the air, and they would 
still be liable to be surcharued, unless the Local Government Board 
sanctioned the payment. The payments went on until the Lith May. 
and the whole benetits which the Corporation could confer had been 
received by the plaintiff. He never had any contract with the Council, 
because it could not contract until the Act was passed. 

- His Lorpsuie said that whe. there was no consideration the contract 
would not be binding. In giving judgment he said that the resolution of 
the Council did not amount to a contract. It was binding upon defen- 
dants so far as plaintiff was concerned. If the resolution had been 


passed before plaintiff joined the army it might be construed into an 
inducement to him to join, and that would amount to a contract, but 
There would therefore be 


the resolution was not passed until afterwards, 
judgment for defendants, with costs, 
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Gommercial Topics. 
Capital Issues. 


The Chancellor of the Exchequer, Mr. A. Chamberlain, announced in 
the House of Commons on Tuesday that he had reconsidered the terms 
of the recent Order in Council affecting issues of capital, and a new Order 


would be issued without delay. 
è * * * 


Steel Prices. 
The Minister of Munitions notifies the following increases in the 
maximum prices of steel for home sales as from lst March inst. The 
rices are nett f.o.t. makers’ works: Mild steel billets, blooms, slabs, 
sheet and tinplate bars, ordinary quality, £12. 5s. per ton ; small angles, 
tees and flats, extra list E (re-rollers only), £17. 5s. per ton; small 
rounds, squares and hexagons, extra list G (re-rollers only), £17. 5s. 
per ton. The steel makers’ price for small angles, rounds, &c., remains 
unchanged at £16. 10s. per ton. 
* * es x 

More Control Orders Suspended. 

The Minister of Munitions has suspended the operation of the Small 
Tools Order, 1918, as from Feb. 28 until further notic>. 

The Minister of Munitions has also suspended the Building Bricks 
Control Order of April 5, 1918, in so far as it prohibits the sale and 
delivery of building bricks, except under a permit. 

As from the 4th inst., the Minister of Munitions has suspended the 
operation of the Converter Plant Control Order of April 5, 1918, and the 
Rosin Control Order of Jan. 31, 1918. 

* * 


New Zealand and British Trade. | 

The New Zealand Association of British Manufacturers,and Agents 
recently revised its constitution. At present there arefour branches 
namely, at Auckland, Wellington, Christchurch and Dunedin, but 
additional branches will be admitted by affiliation to the executive. 
No association will be admitted to affiliation as a branch unless its 
main objects are to further the interests of British trade in New Zealand 
and its members are British manufacturers or representatives and 
agents of British manufacturers in New Zealand. | 

* * * * 


Government Control of Trade. 

On Friday last an important meeting of merchants, manufacturers 
and traders at the London Chamber of Commerce passed 4 resolution 
urging upon the Government the necessity of a declaration of policy in 
regard to the encouragement of trade. One of the speakers (Mr. L. A. 
Marten) said that until they knew the Government’s intention it was 
impossible to make any forward contracts. They felt that trade which 
should come to them was now being done by other countries. They 
were told to go in for new buildings and increased machinery, but those 
at present had increased 100 to 200 per cent. in value, so that they were 
asked to expend capital with the risk of having no return. What was 
needed was to give some security for this increased expenditure. 

Another resolution, which was passed, asked that “all restrictions on 
imports and exports between the United Kingdom, the British Domin- 
ions and dependencies should be removed, and that the trade concerned 
therewith be conducted with the same freedom as before the war, without 
being subject to permits and licensees.” - | 

* * * * 


Canada and British Industries. 

The Federation of British Industries has invited 12 representatives of 
the Canadian Expeditionary Force, who have been chosen by the High 
Commissioner for Canada, to make a tour of the chief manufacturing 
districts in the country before they return to the Dominion. The tour 
starts in London, and Manchester, Liverpool and other provincial towns 
will be visited. The Federation entertained the delegates as a luncheon 
on Monday, when the chairman (Mr. G. H. Locock) said he hoped that 
in the course of the tour the delegates would get into persgnal touch with 
the great manufacturers, and take steps to form a permanent organisation 
by which they would not only be kept in close touch with each other, 
but be able to undertake practical business in the future. We had to 
develop our overseas trade, and the Federation, which consisted of some 
20,000 members, intended to take a very active part in that develop- 
ment. The Federation was appointing its own ambassadors in foreign 
countries to represent British industry: A commissioner had been 
appomted in Greece to cover the Levant ; a man had been sent to Africa 
to examine the possibilities in the south and east; and in Spain and 
South America they were pursuing similar activities, while they hoped 
in a short time to be able to send out a representative to Canada. They 
Proposed to bring the publications and advertisements of British manu- 
facturers more prominently before the foreign public than had been 
the case in the past. At the Lyons Fair the Federation had taken steps 
to be represented, and, owing to their action, British manufacturers had 
taken far more active interest in it than they otherwise would have done. 
They were also sending out a delegation to France to discuss with French 
industrialists the question of promoting trade between the two countries. 

Sir GEO, PERLEY thanked the Federation for appointing the Canadian 
delegation, and he was sure that nothing coud be more helpful in making 
its members more conversant with the business methods of this country. 
The war had shown nothing more clearly than that the Empire ought 
to be self contained. We had in the Empire everything that we could 
need or desire for either peace or war, and we ought not to allow our raw, 
Materials to go into foreign countrics and then be brought here as finished 
Products. 


a * 
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Electricity Supply. 


Coventry‘City Council will lay a new electric supply cable to Stoke 
at a cost of £15,260. ` 


FuLHAM (Lonpon) Borovcn CovunciL has increased the price of 
electric current from 6d. to 7d. per unit. 


ALDERSHOT Urban Council proposes to expend £7,000 on extension and 
improvements of the electric supply mains. 


Bray (Ireland) Urban Council has decided to carry out extensions of 
the electric generating plant at a cost of £5,000. 


MANSFIELD Town Council has applied to the L.G. Board for sanction 
of a loan for £32,000 for extensions of the electricity undertaking. 


BripeForD Urban Council has unanimously agreed to appoint a special 
committee to consider the question of electricity supply for the town. 


BoLToN ELECTRICITY COMMITTEE recommend the borrowing © 
£150,000 to carry out extensions at the electricity works at Back-o’-th’- 
Bank. 


On Tuesday the London County Council sanctioned a loan of £15,730 
to BatrerseA Borovucu Councit for new boiler plant at the electricity 
works, the loan to be repaid within 15 years. 


LANCASTER Town Council has authorised an increase in the price of 
electric current for lighting to 8d. per unit, power to 5d. and traction 
to 2°5d. per unit. 

Newry URBAN Covunci has decided to engage an electrical engineer 
to report upon the feasibility of a municipal electric supply scheme, the 
Gas Committee being empowered to make the appointment. 


At LEEDS the charges for electric current will be increased by 20 per 
cent. from the date of the meter readings for the quarter ending the 3lst , 
inst., making an increase of 60 per cent. over scale in force in March, 1916, 


In pursuance of an agreement entered into between Lancashire and 
Cheshire electricity undertakings and certain trade unions, BURNLEY 
Electricity Committee has introduced a 47 hours’ week at the electricity 
works. 


On Monday York City Councit authorised an increase in the charges 
for electricity of 100 per cent. over the pre-war scale. It was explained 
that owing to the increased cost of materials and the advance in wages, 
&c., the increase was necessary. 


SOUTHEND CORPORATION has authorised the Town Clerk and the 
Borough Electrical Engineer to instruct a consulting engineer to report 
on a scheme for proposed extensions of plant at the generating station 
and equipment of the Leigh and Thorpe Bay sub-stations. 


The South-Western Divisional Committee of the Lonpon electricity 
undertakinz (Battersea. Fulham, Hammersmith, &c.), urges immediate 
steps to secure the development of existing stations, inter-connection of 
existing stations and provision of a site for a bulk supply station. 


On Tuesday the LonDoN County CounNcIL passed a vote to cover the 
expense of issuing the annual return relating to electricity supply in and 
around London. The last return was for the year 1913-14, and in the 
return for 1917-18 figures for the intervening years will be inserted. 


IsLinGton (London) BorovcH CounciL has obtained sanction from 
the London County Council to borrow an amount not exceeding £72,000 
for electricity supply purposes, including £6,500 for buildings for coal 
storage, repayable within 30 years, and £65,500 for generating, steam 
raising and coal-conveying plant, repayable in 15 years. 


The STALYBRIDGE, HYDE, MOSSLEY AND DUKINFIELD Joint Tramways 
and Electricity Board has applied to the L.G. Board for sanction to 
borrow £92,000 for electricity supply extensions. At present the Board 
is obliged to refuse applications for clectric power. Formal notice is to be 
given to cotton mills and other large power users that no increase in con- 
sumption will be allowed without the sanction of the engincer until the 
new boiler-house plant is ready. 


LEICESTER CORPORATION decided last week to renew tne application 


‘to the Board of Trade for authority to acquire land for a new generatin 


station, which, together with the purchase of new plant, will involve 
‘an expenditure of £140,000. 

The Electricity and Tramway Accounts for 1918 were adopted by 
LEICESTER Corporation last week. The electric; supply department 
showed receipts £76,409 in excess of working expenses, interest and 
sinking fund and income tax required £51,279, leaving £16,497 for 
reserve. 


In a recent report to the MANCHESTER ELECTRICITY CoMMITTEEF, the 
chicf engineer and manager (Mr. S. L. Pearce) recommended an advance 
in the charge for electricity for power and lighting. The forecasted result 
of the working for the year ending 31st inst. will be a financial loss, which 
is attributed to the great reduction of output and income since the 
armistice, the inevitable time lag in passing on burdens to consumers, 
the effect of the Household Fuel & Lighting Order, and the increase in 
wages granted in November. Mr. Pearce hopes that trade will soon 
revive, but the prevailing industrial unrest is having a retarding action. 
The proposals are tu raise the present war charges as follows : On lighting 
(including domestic power), from 40 to 65 per cent. ; on industrial power, 
from 50 to 85 per cent. ; on special large power consumers governed by con- 
tracts containing sliding-scale coa! clauses, from 20 to 30 per cent. There 
is to be an all-round increase in the charges for motors hired by consumers 
from the department of about 25 per cent., together with an increase of 
25 per cent. in the initial charges for the delivery and fixing of the motors, 
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Electric Traction. 


BLACKBURN Tramways CoMMITTEE has approved a scheme for a 
Whitley Council for its semi-skilled and unskilled employees. 


Exeter City Council was recommended last week to authorise an all- 
round increase of tramway fares, but, after discussion, the question was 
referred back and six new members were added to the Tramways Com- 
mittee. 


On Tuesday MANCHESTER CORPORATION authorised the Tramways 
Committee to apply to the Board of Trade for power to borrow £200,000 
to meet the cost of carrying out the car-building programme already 
sanctioned by the Council. 


WALSALL CORPORATION has decided to promote a bill to authorise the 
extension of the electric supply area to Cannock, Brownhills and the 
rural district of Walsall, (except Bentley), and parts of the rural districts 
of Cannock and Lichfield. It is also proposed to obtain authority to 
extend the motor omnibus routes, &c. 


In a report of the Lonpon County Councit on Tuesday the Highways 
Committee stated that there was at present a serious shortage of cars 
available for service. The present time-table requires 1,244 electric cars 
(amounting, with 20 per cent. spares, to 1,493 cars) and 114 trailer cars 
(amounting, with 5 per cent. spares, to 120 cars). On Feb. 20, 1919, 
only 1,049 electric cars and 114 trailer cars were in service. The total 
numbers of cars held by the Council are 1,662 electric and 158 trailer 
cars, 80 that the number of electric cars out of service for repairs exceeds 
600, approximately 40 per cent. of the total number. The shortage has 
developed during the past few weeks, as a result principally of an un- 
expectedly large number of breakages of axles. During 1914, when the 
average number of cars in service was larger than now, only 127 axles 
broke. During the comparatively short period from Jan. 1 to Feb. 12, 
1919, the number of axle breakages was no less than 288. The rate of 
breakage was particularly high during the recent frosty weather, due 
partly to the inevitable overloading of cars under present conditions at 
times of heaviest traffic, and partly to the generally depreciated con- 
dition of the rolling stock. Every possible effort is being made to over- 
come the present car shortage. With regard to axles, if the promises 
made by the various contractors are fulfilled, the position will be relieved 
by the middle of March. During the period of the war many cars have 
had to be depleted of available parts unobtainable from outside sources 
in sufficient quantities to replace broken or worn-out parts on service cars. 

The Committee recommended that the war wages of telephone opera- 
tors in the electrical branch, gate and patrol constables in the electrical, 
rolling stock and general branches, mess room attendants in the electrical 
branch, and odd men at the Greenwich power station, be increased by 5s. 
a week as from the 27th ult.’ The rate of pay of district foremen (in- 
cluding foremen of point adjusters) in the permanent way branch of the 
tramways department, has been fixed at 70s. a week, rising by annual 
increments of 5s. a week to a maximum of 90s. (and in one special case 
100s.) a week. The weekly pay of foremen in the rolling stock branch 
is to be £3. 10s. to £5, that of charge hands £2. 10s. to £3. 5s., and the pay 
of inspectors at the central repair depot from £2. 10s. to £4. 

The reports were adopted, and by a unanimous vote, the Council 


C@sided to apply to Parliament for powers to enable it to own omni- 
buses, Kc. 


Imperial and Foreign Notes. 


A new WIRELESS TELEGRAPH STATION, which will, it is stated, be the 
most powerful station in the world, is in course of construction at Croix 
d’Hins, near Bordeaux. The station was begun by the American Army, 
but has been sold in an incomplete condition to the French Government. 
Four masts, which will carry aerials, will be 275 metreshigh. The station 
will be more powerful than either the Eiffel Tower or Nauen, and will 
be able to communicate direct by wireless telegraphy or telephony with 
Washington or China. 


Strong protests continue to be made against the DeLay in the DELI- 
VERY OF COMMERTIAL CABLE MESSAGES AND INLAND TELEGRAMS. 

The Postmaster-General announces that owing to the interruption of 
several of the wires in the cables between this country and Holland, an 
AUXILIARY WIRELESS SERVICE has been provided by the British and 
Dutch Post Offices, pending the completion of the cable repairs. The 
charge will be the same as for the service by cable, namely, 2d. a word. 

Mr. Churchill stated, in reply to a question in the House of Commons 
on the 27th ult., that the Government was desirous of abolishing the 
censorship on telegrams between this country and neutral and allied 
countries as soon as possible, but it was essential that it should be main- 
tained for the present. The serious delays in the delivery of telegrams 
did not arise mainly from censorship, but from the congestion of traffic 
owing to interruptions of cable and other causes. Traffic was equally 
subject to censorship by whichever route is was forwarded. 

Mr. ILLINGWORTH has promised to secure the early demobilisation of a 
sufficient number of telegraphists to deal with the traffic, which is now 
greater than before the war. He has also urged the various Departments 
to reduce the number of telegrams sent on Government service which 


obtain priority and add to the delay experienced by ordinary telegrams. — 


The heavy delay on private telegrams to and from the Far East was due 
to several causes. The traffic was now 24 times as great as before the 
war, and a large proportion was Government traffic. Further, owing to 
the stoppage of the auxiliary routes through Russia and Germany, the 
whole of the traffic was concentrated on the marine cables. Two of the 
seven cables which started from the United Kingdom were interrupted, 
but the companies were doing their utmost to restore them. 


THE ELECTRICIAN. 


Marca 7, 1919. 


Tenders Invited. 


STOCKTON-ON-TEES Corporation require tenders by March 12 for six 
months’ supply of Stores and Materials to the Electricity Committee. 
Forms of tender from the Electrical Engineer. 

RocHDALE Tramways Committee require tenders by noon March 13 
for one year’s supply of Gears and Pinions, Castings, Overhead Materials, 
&c. Form of tender from the Genera] Manager. 

Tenders are required by first post March 17 for the supply of electrical 
goods for six months or one year to the CHESHIRE COUNTY AsYLUNM, 
Parkside, Macclesfield. Forms of tender, &c., from the Clerk. 

BIRMINGHAM Tramways Committee also require tenders by March 12, 
for the supply of 1,200 tons of grooved steel girder rails. Specifications 
from the Tramways General Manager, Council Offices, Birmingham. 

The Cattle Markets Committee of the CoRPORATION OF LONDON require 
tenders for electrical work at the Metropolitan Cattle Market, Islington. 
Particulars from the City Electrical Engineer, Guildhall, E.C. Tenders 
before noon March 19. 


Kensincton (London) Guardians require tenders for six months 
supply of Electric Lamps and Fittings, Paints, Varnishes, &c. Forms 
of tender can be obtained, until March13, from the Clerk,Marloes-road,W.8& 


HAMMERSMITH (London) Council require tenders by 4 p.m., March 12, 
for three, six or 12 months’ supply of stores for the electricity works, 
including electric light sundries, cable jointing material, joint bores, 
&c. Forms of tender from the Borough Electrical Engineer. 

MANCHESTER Tramways Committee also invite tenders for supply of 
oxygen and acetylene gas, welding portions, controllers for tramcan, 
general atores, &c. Schedules from the general manager, Mr. J. M. M- 
Elroy, 55, Piccadilly, Manchester, and tenders to the Chairman of the 
Committee, by March 11. 


Appointments Vacant and Filled. 


A permanent way engineer is required for Sunderland Corporation 
Tramways Dept. Applications to the Town Clerk by noon March 10. 


The professorship of experimental philosophy and Dr. Lee's professor- 
ship of chemistry, OXFORD, are vacant. Annual stipends, £900. Appli- 
cations to Registrar, University Registry, Oxford, by March 31. 

Two assistants are wanted in the electrical engineering department of 
the RoyaL TECHNICAL COLLEGE, GLasaow. Salary £200-£300 and 
£150-£175 per annum. Applications to the Professor of Electrical Engi- 
neering by March 31. 


A general secretary is required for the Municipal Tramways Associa- 
tion. Salary (according to qualifications) not less than £750 per annum. 
Applications to the hon. secretary, Mr. G. W. Halford, Tramway Offices, 
Salford, by March 24. 


The Governing Body of the Battersea Polytechnic advertise for a 
Principal. Salary from £800 to £1,000 a year, according to qualifications. 
Particulars from the Clerk to the Governing Body. 

Brighton Education Committee invite applications for the positiol 
of head of the electrical engineering department of the Municipal Tech- 
nical College. Salary £300 per annum, but the scale is to be revised. 
Applications (on forms to be obtained from the secretary, Mr. F. Herbert 
Toyne, 54, Old Steine, Brighton) by April 3. 


Dustin Electricity Supply Committee recommend the promotion of 
Mr. Laurence J. Kettle to the position of city electrical engineer at £750 
a year, plus an amount equal to present war allowances calculated on 
the increased salary. As superannuation, they recommend that Mr. 
Mark Ruddle, who has retired from the position, should be granted two- 
thirds allowance of his salary of £843. 15s. 


London County Council has appointed Mr. J. Terry district trafic 
superintendent (southern section) of the tramways department, as tem- 
porary traffic operation superintendent at £350 a year, plus an acting 
allowance of £100 a year. Mr. Stanley R. Geary, an assistant in the 
tramways department, has been promoted to be a divisional superinten- 
dent in the traffic branch at £300 a year, rising by annual increments of 
£25 to £400 a year. 


Business Items. 


With the consent of the Board of Trade, the name of Wright & Wood, 
Ltd., manufacturing electrical engineers, has been changed to Wright 
Motors, Ltd., Century Works, Halifax. 

The Bastian Electric Company, Ltd., 185, Wardour-street, W.1, states 
that Bastian quartzalite fires and heating apparatus are being shown at 
the Lyons Fair by the Company’s Agents, l’Appareilage, Electrique 
Grivolas (Soc. anon.). 


Mr. C. D. Flint, who has been for many years advertising manager ío? 
the Edison Swan Electric Company, has now started business on his own 
account at 190, Fleet-street, E.C.4. He will be assisted by his brother, 
Mr. R. K. Flint. We wish the firm every success. 

Mr. Henry Willock Ravenshaw, M.Inst.C.E., consulting engineer, has 
taken into partnership Mr. Charles Frederic Dyer, Assoc. M. Inst.E.E., 
who has now returned after serving for three years in the Navy. The 
partnership dates from Jan. 1, 1919, and the style of the firm is Raven- 
shaw & Dyer, Rutland House, Hanwell, London, W.7. 

The New Union Electric Company, Ltd., has completed arrangements 
for the manufacture of Excello and other arc lamps as well as polyphas? 
motors of the type and design shown in its lists. The Company has 
removed its offices from Park Street, Southwark, to 2, Castle-street, 
Endell-street, London, W.C. 2. 
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Companies’ Reports, &c. 


_ The directors of the CHARING Cross, West END & City ELECTRICITY 

SUPPLY Company, LTD., have decided to recommend a dividend of 
4 per cent. for 1918 on the ordinary share capital of the West End 
undertakings. 

The report of the Patstey Distrior Tramways Company states that, 
after placing £1,500 to debenture sinking fund, £16,000 to general reserve, 
£5,000 to income tax reserve, and £2,000 to the preference share sinking 
fund, and providing for the dividend on the preference shares, the balance 
of £6,072 will be carried forward. 


The directors of the County or LONDON ELECTRIC SUPPLY COMPANY, 
LTD., recommend a final dividend on the ordinary shares at the rate’ of 
9 per cent. per annum (less tax) for the half-year ended Dec. 31, making 
7 per cent. for the year 1918. The sum of £50,000 has been placed to 
reserve for depreciation, and £15,000 to special reserve for deferred 
maintenance, leaving about £15,500 to carry forward. 


The net profits of the British L. M. Ertcsson Mea. Company, LTr., 
for the year 1918, after charging £11,838 for depreciation, £12,868 for 
income tax and £2,500 for debenture interest, amounts to £62,332, and 
and with £30,070 brought forward, the available balance is £92,403. 
The directors recommend that, after paymnt of the preference dividend 
(£5,999) a dividend of 8 per cent. and 2 per cent. bonus (tax free) be 
declared on the ordinary shares (£10,091), that £10,000 be placed to 
reserve, and £5,000 to a reserve account for extra depreciation, carrying 
forward the balance (£61,402). 


The report of the METROPOLITAN ELECTRIC SUPPLY Company, LTD., 
states that the capital expenditure, which at the end of 1917 amounted 
to £2,317,848, has now reached a total of £2,343,115, an increase during 
1918 of £25,267. The gross revenue for the past year was £348,726 
compared with £318,447 in 1917, an increase of £30,280; and the working 
expenses were £208,112, compared with £184,543, an increase of £23,569. 
The balance at credit of revenue account, before providing for deprecia- 
tion, is £140,614. The directors have set aside £50,000 as an addition 
to depreciation and reserve fund, which now amounts to £477,359, 
carrying to credit of net revenue account £90,614. This sum, together 
with balance brought forward, and interest and dividends on investments, 
makes a total of £109,131. After deducting interest on debenture stocks, 
&c., and dividend on preference shares, there remains £54,836. An 
interim dividend of ls. per share (being at rate of 2 per cent. per annum) 
on the ordinary share capital (£10,000) was paid in August last, and the 
directors recommend that a further dividend of 4s. per share (being at 
rate of 8 per cent. per annum) on such shares be now paid, making a total 
distribution for the year of 5s. per share, or 5 percent. This will absorb 
a further sum of £40,000 and leave £4,836 to be carried forward. During 
the year new connections representing 1,611 kw. were added to the 
company’s system, making a total at the end of the year of 42,559 kw. 


At the annual meeting of the Tramways Liaut & PowER COMPANY 


on Friday, Mr. Alfred R. Holland referred to the difficulties with which - 


the directors had had to contend since the inception of the company. 
Out of the six years of its existence there had been over four years of war, 
carrying with it the troubles and disappointments attaching to the 
operation of all classes of industrial undertakings. The income received 
from the various power, lighting and traction adedana amounted 
to £45,509, against £42,215 in 1917. Administrative expenses (£3,203) 
were about £200 more. The total investments held by the company 
stood at £823,102, against £805,838. The increase represented the 
amount spent during the year on the various properties, chiefly the power 
undertakings A year ago they appropriated out of the year’s profits 
£7,500 as an addition to reserve, making the reserve fund, including the 


amount standing at credit of redemption account, £16,138. They pro- ` 


posed to make a further substantial addition to reserve out of the year’s 
profits. The amount owing to other companies this year was £34,500, 
against £27,800. The year under review had been full of difficulties as 
regarded labour conditions, the demands having been frequent and of a 
far-reaching nature. ; 


During 1918 the number of houses and shops connected with the 
system of the KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING 
COMPANY, LTD., increased from 5,110 to 5,173, and the energy consuming 
devices, calculated as represented by lamps of 30 watts consumption, 
from 557,624 (16,728 kw.) to 572,615 (17,178 kw.). The number of units 
sold was 4,580,854. The net profit for the year available for dividends 
is £11,763. Adding amount brought forward £580) and deducting 
interim dividends paid during the year at rate of 5 per cent. per annum 
on the ordinary shares, 6 per cent. per annum on the first preference 
shares to June 30, and 5 per cent. per annum on the second preference 
shares to Sept. 30 (£6,000), the balance is £6,343, out of which must be 
deducted the second half-year’s dividend on the first preference shares 
(£1,500) and provision for the dividend on the second preference shares 
from Oct. 1 to Dec. 31 (£625), leaving £4,218. Out of this the board 
recommend payment of a dividend at the rate of 7 per cent. per annum 
for the last half-year (£3,675), making, with the interim dividend, 6 per 
cent, for the year on the ordinary shares, leaving to be carried forward 
£543. 8s. 6d. The balance of renewal and reserve fund account stands 
at £145,425, of which £86,621 is the amount expended in excess of capital 
oe the balance being represented by working capital, investments, 

c. 

In the report of the INDO-EUROPEAN TELEGRAPH CoMPAXY it is stated 
oo to the unprecedented delays in the postal service between 
Russia and this country it has only now been possible to prepare the 
accounts for 1917. The interruption of the company’s through come 
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munications continues, and ic: receipts have been limited to 
traffic over the eastern sections of the company’s system. Various 
sections of the company’s line in Russia were isolated or damaged by 
reason of the troublous times in that country, but these have for the most 
part been restored. Definite proposals for the re-establishment of the 
company’s route are now before the authorities. The financial arrange- 
ment referred to in the report for 1916 was in operation throughout the 

ear under review. The total distribution in dividends for 1917 was 
brought up to the same level as in previous years by drawing upon the . 
fund established for the equalisation of dividends. The revenue from all 
sources amounts to £123,892, compared with £162,274 for 1916, a de- 
crease of £38,382. The expenses are on commercial and general account 
£61,313, and on maintenance account £19,465, a total of £80,778, against 
£75,329 for 1916, an increase of £5,449. The balance is £43,113, and after 
deduction of income tax is reduced to £22,536. With balance from 1916 
(£10,323) the total is £32,859. Deducting interim dividend (£10,625) 
there remains £22,234, to which is added £25,500 fransferred from 
equalisation of dividends fund, making a total of £47,734. From this 
sum is deducted the final dividend of £1. 2s. 6d. per share, amounting to 
£19,125 (making, with the interim dividend 7 per cent. for the year) and 
the distribution of £1. 10s. per share from equalisation of dividends fund 
(making a total distribution for 1917 of £3.' 5s. per share, tax free), 
leaving £3,109 to carry forward. 

Mr. John Platt, who presided at the annual meeting of MATHER & 
Piatt, LTD., on Friday last, said the profits of the year were undoubtedly 
satisfactory, making 1918 the best year the company had yet experienced. 
The directors had decided to pay a dividend of 17} per cent. for the year 
on the ordinary shares, tax free. With regard to the increase in the 
carry-forward, as much capital as possible would be needed this year. 
Considerable building extensions would be required at Park Works ; 
the company’s representation abroad needed strengthening; credit 
might have to be allowed in dealing with contracts in devastated coun- 
tries; a staff pension scheme on a contributive basis was under con- 
sideration, and a special department for research and experiments was 
being established. They had also decided to give each year to their- 
workpeople a week’s holiday, with full pay. Although during 1918 they 
had more war contracts in hanti than before, the armistice did not cause 
much dislocation, and the firm had been able to turn over to their civil 
work without difficulty and without: having to discharge many of their 
workers. The unrest at present prevailing was to be regretted, arising 
as it did from a legitimate desire for shorter working hours. Thei 
company had worked the eight-hour one-break day for over 25 years 
Sir William Mather introduced the system in 1893, when it was given 12 
months’ trial. The result was acclaimed by the workers and the man- 
agement as being so satisfactory that the new hours were definitely 
established, and had been worked ever since. If other firms in engineer- 
ing and other industries had realised the value of shorter hours earlier 
there would have been less trouble at present. The reduction of hours 
below 47 or 48 per week was also economically possible, provided the 
workers would welcome the introduction of more machinery and mech- 
anical devices which would increase production, and at the same time 
do away with many monotonous processes now performed by hand. 
Unless production was not only maintained but increased, they should 
not be able to hold their own in the world’s markets. 


Mr. H. St. John Winkworth, who presided over the meeting of the 
SOUTH METROPOLITAN ELECTRIC Licot & PowER Company on the 26th 
ult., stated that the connections to their mains at the end of 1918 were 
equal to 26,117 H.P., an increase of 2,272 H.P. over 1917, largely due to 
extension orders from existing worke and factories. There were 7,162 
services connected, an increase of 51. The present Government restric- 
tions upon the acceptance of new business would be withdrawn in the near 
future, and the development of the undertaking be allowed to proceed 
unhampered. . The units sold totalled 23,633,862, an increase of over 
44 millions. The average price obtained was 1-6d. per unit, against 1-5d. 
for 1917. The total receipts from all sources were £167,233, compared 
with £131,930. The sales through the showrooms reached £14,008, 
against £13,863. Coal cost approximately £20,000 more (£72,897 
compared with £53,446), the rise being partly due to increased output 
and partly to higher price of fuel. The cost of generation and distribu- 
tion showed an appreciable increase, due to additional wages. The total 
expenditure was £103,846, or 62 per cent. of the gross receipts, compared 
with 58 per cent. for last year. The available total was £71,012. The 
amount set aside for depreciation had been increased from £18,650 to 
£20,000, and the carry forward from £7,626 to £12,857. 

The West Kent Company’s gross receipts from £45,139 in 1917 to £91,464 
last year, and the net receipts were £10,008, an increase of over 40 per cent. 
A dividend of 10 per cent. had again been declared on the ordinary shares. 
£4,000 has been placed to reserve and the carry forward increased from 
£1,111 to £2,028. The prospects for the current year were very un- 
certain. The removal of Government restrictions would no doubt enable 
the company to obtain a great many new consumers, especially for 
lighting and heating, as there might be said to exist an extensive accu- 

ulation of new and extension orders awaiting connection. Indeed, the 

ew orders now being obtained showed an improvement each week. 
They must expect a falling off in the revenue from works and factories 
during the period of their transition to peace requirements. Inquiries 
were numerous and the prospects of new business favourable. 

Mr. H. W. Bowden, engineer-in-chief, stated that the estimated saving 
in fuel when the new 5,000 kw. generators were in continuous and suc- 
cessful operation had been more than fulfilled, the actual saving in fuel 
(compared with the original turbines) being approximately £200 per 
week. The removal of the original plant, boilers, engines, alternators 
and switchgear was nearly completed, being superseded by modern 
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high-speed turbines and large high-pressure boilers. Seaborne coal was 
_ used very largely by the company, and the freight difficulty had been a 

serious one. The poor quality of coal at high prices, and also late 
delivery of plant, &c., had prevented full advantage being taken of the 
improvement; but the results showed conclusively that their plant, 
working under good conditions, could produce energy as economically 
as any power house in London. 


Theannual meeting of the WESTMINSTER ELECTRIC SUPPLY CORPORATION 

was held on the 26th ult., and the chairman (Lord Downham), in moving 
the adoption of the report and accounts, said that the order restricting 
the supply of energy for electric heating and lighting had a serious effect on 
the result of the past year's working. Justas they had succeeded in inducing 
a large number of customers to adopt electric heating, the apparatus 
hired out to them were returned, owing to what practically amounted to 
a prohibition of their use. Connections of new private consumers also 
ceased, although that set-back was fortunately somewhat mitigated by 
being called upon to supply many temporary buildings for war purposes. 
Along with the reduction of demand for current came a very large increase 
in the cost of production, caused partly by the greater price of coal, but 
chiefly by increases in the salaries of the technical and office staff, and 
in the wages of the employees generally, to meet the undoubted greatly 
increased cost of living. Owing to the good feeling which existed,as it had 
existed from the very commencement of the company, between the board 
and the staff and employees, no disputes had arisen, all questions having 
been discussed and settled by personal conferences. To meet the extra 
cost they had been compelled to raise their prices, but, as they had not 
felt justified in throwing the additions entirely upon the consumers, the 
profits for the year had been to that extent reduced. From July 1 last 
their prices for electricity for lighting were raised by 10 per cent., and at 
the beginning of the present year they added another 10 per cent. for 
lighting, while the standard price of current for heating and power was 
raised from lłd. to 14d. per unit. A marked change for the better had 
taken place since the beginning of the year, and their receipts for the last 
eight weeks showed a very considerable increase over those for the cor- 
responding period of 1918. Having dealt with the accounts, the chair- 
man said that during the war they had been abie to carry out scarcely 
any extensions of plant or mains, but now that the armistice had been 
signed, with the prospects of a favourable peace in the near future, the 
directors felt that preparations bad to be made for a considerable increase 
in the output. To provide for that, and also for the balance of the deben- 
tures, which fall due for repayment on March 1, 1920, as well as for the 
general purposes of the company, they had invited the shareholders to 
subscribe for an additional 50,000 ordinary shares. Since the commence- 
ment of hostilities, 10 of their men had been killed, one had died on 
service in France, 12 had been wounded, two missing and two were 
taken prisoner (both of whom had now safely returned to this country), 
out of a total of 132 serving. Fifteen had been invalided out of the 
service, one of whom had since died. Thirty-eight in all had now 
returned to their former duties with the company, and they hoped that 
the others would shortly return on demobilisation. The Government 
had decided to set up a special Ministry to undertake the development 
on the part of the State of the production of electricity at great centres. 
The boards of the London companies were conferring on the best means 
for ensuring that the position and work of the companies was properly 
recognised in any scheme for dealing with electrical supply im London, 
and Mr. Fladgate and Sir Alexander Kennedy were commissioned to 
give evidence before the Board of Trade Committee on their behalf. He 
had already referred with much pleasure to the satisfactory relations 
which existed among all classes of the company’s employees, but he had 
been sorry to see that the newspapers had in too many cases spoken 
carelessly of the “electricians ° as threatening to strike. or as having 
decided not to strike. As a matter of fact, their own ‘electricians ’ — 
that was to say all the employees in the stations of the company or on the 
mains—had never threatened to strike, nor had they had the least inten- 
tion of striking. \Indeed, they took very decided steps, after holding 
meetings among themselves, to make their opinions and their intentions 
known to the men who had been trying to persuade them to come out. 
In fairness, also, he must say that the unions to which the majority of 
them belonged had entirely set their faces against the proposed strike, 
and in no way countenanced it. In connection with the threatened strike, 
he should also like to draw attention to the valuable services rendered 
by Mr. C. P. Sparks, of the County Company, and Mr. F. J. Walker. of 
the St. James's Company, who spent several days and nights in consulta- 
tion with Government officials as to the most practical steps to be taken 
on behalf of the London companies in the event of a temporary stoppage 
brought about by outside pressure. 

The report and accounts were adopted, a dividend at rate of 9 percent 
was declared, and the retiring director (Mr. C. S. Gilman) was re-elected ` 


The Earl of Selborne, K.G., presided over the 55th ordinary general 
meeting of the TELEGRAPH CONSTRUCTION & MAINTENANCE COMPANY, 
LTD., on the 27th ult., and moved the adoption of the report and accounts, 
and that a dividend of 24s. per share, together with a bonus of 12s. per 
share, making a total of 36s. per share (in addition to the 12s. per share 
interim dividend paid in June, 1918), be paid on all the shares, tax free, 
for the year 1918. The chairman said the accounts were similar to those 
of the past two years. Almost the only differences of importance were 
the fact that this vear they paid nothing over to pension fund in the 
profit and loss account. and the cash at bankers was more this year than 
last year, while the sundry securities were less. That was caused by the 
fact that their work had been of the same character during both years— 
work which might be accurately called national work at high pressure. 
He congratulated them on the successful working of the company during 
the past year. Their contracts for munitions of war all stopped in 
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November. The last part of the year had been a broken period, in which 
they had been endeavouring to get back to their old work again. During 
the war they had manufactured 20,000 miles of trench telephone cable, 
mostly with several conductors; they had also made 19,000 miles of 
submarine cable, and their ships had been actively employed, generally 
on most dangerous work—laying, repairing and diveting cables. The 
“ Telconia ” had made 75 repairs to cables and laid 24 new ones around 
the English and Irish coasts; both she and the “ Colonia ” had several 
times been in close proximity to German submarines, but, thanks to the 
efficient protection given by the Admiralty, both ships had come through 
without loss. In addition to that, they had done a good deal of their 
ordinary work for the maintenance of the cables of the English and other 
submarine telegraph companies. Their engineering shops had also been 
employed in making munitions of war. All that work had involved 
running their factories at high pressure and working long hours through- 
out the war, and their turnover had been larger than it had been for some 
years. They had had to pay excess profit tax in only one year, and then 
but a smal] amount, and that this year, owing to the break in their con. 
tracts, their profits were slightly reduced, and there should be some 
retum on that account, which would probably leave them all square 
over the whole period. This was very satisfactory, as it had been their 
policy all through the war to execute all contracts upon as small a margin 
of profit as possible, and, although they had carried out an enormons 
amount of work of vital importance, they had only made sufficient profit 
to enable them to maintain their usual dividend. 

The accounts showed much the same results as they had done for some 
years. The £140,000 4 per cent. debentures were paid off on Jan. | las. 
The directors decided to pay off the debentures, as it would not have bea 
possible to renew them in the present state of the money market without 
considerably increasing the rate of interest, and the, liquid resources of 
the company permitted of the redemption. . The board had had under 
consideration the question of issuing fully paid shares in respect of reserves 
created in the past which were not now needed, and the time seemed 
opportune once the debentures had been paid off. They had, therefore. 
decided to ask them to authorise certain necessary alterations in the 
articles of association. It must be obyious that the present nominal 
capital of the company was small for the magnitude of the work carried 
on, and that, although they had been paying 20 per cent. for some years, 
the ratio of profit which they made upon the actual capital employed was 
very much less. It was therefore proposed to double the share capital, 
and to issue to the shareholders one new fully paid up ordinary share for 
each share held. After the new issue the shares would probably be 
quoted on the Stock Exchange at about half their present price, and they 
should consequently be more marketable. Although they had now 
ceased to make munitions of war, they were still a controlled com- 
pany, and had to aet entirely on Government instructions in all matters 
conceming the wages of employees and hours of work. Their relations 
with their workpeople had been generally satisfactory throughout the 
war, and continued to be so still. They had plenty of work in hand, and 
should be glad if we could get on with it quicker, but the difficulties of 
obtaining materials were still considerable. After reference to industrial 
unrest and to the nature of the proceedings of the Russian revolutionaries, 
Lord Selborne said the movement here was really mainly one for an 
improvement of status. Even when the situation seemed most difficult, 
that was the moment when they should weigh everything the men put 


forward with the utmost calmness and freedom from passion, and 


throughout try to bring to bear upon the whole consideration of thes 
vast problems that kindliness which St. Paul told them was the founda- 
tion of righteousness. 

The report and accounts were then adopted, the retiring directors. 
Mr. Colin F. Campbell and Mr. Paget V. Luke, were re-elected, and the 
wiffiths & Co, and Messrs. Gaine, 
Jackson, Jefferys & Freeman, were reappointed. A vote of thanks to 
the chairman, directors, officers and staff terminated the proceedings. 

The transfer books of the company will be closed from the 17th to the 


20th inst. inclusive. i 


ThirtySeven Years Ago. 
[From THE ELECTRICIAN, March 4, 1882.] 


Aw ELECTRIC RAILWAY at MENLO Park. —It is reported from America 
that Mr. Edison is actively engaged in the construction on an electne 
railway at Menlo Park. It is to be between three and four miles long. 

CrystaL Pauace Evectrical Exuipition.—This exhibition was 
visited last Saturdayiby the Duke and Duchess of Edinburgh, upwards 
of 12,000 visitors being present on the occasion. On Tuesday some 300 
members of the Gas Institute inspected the exhibits, and on Wednesday 
the Board of the Midland Railway Company did the same. ~. 

THE TELEPHONE AT WOLVERHAMPTON. —Telephonic communications 
between the Wolverhampton waterworks at Tettenhall and the pumping 
station at Cosford, a distance of eight miles, has been completed. The 
waterworks at Tettenhall are also to be similarly connected with the 
water engineer's office in Wolverhampton Town Hall. Town Councils 
generally are beginning to find that the telephone is a great labour saver. 

ACCIDENT AT THE CRYSTAL PALACE. —On Tuesday evening last one 
of the globes ofan electric light standard suddenly gave way, and the 
filament immediately began to blaze. This ignited the gutta-Percha 
covering bf the connecting wires, and the fire spreading downwards soon 
shattered the ornamental standard which enclosed them. Here the 
damage ended, nothing worse happening than the breakage of a few 
pounds’ worth of glass and china. 
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Under Which Ministry ? 


THE topic of supreme interest to the electric supply industry 
at the present moment is under which Ministry the national 


reorganisation of the industry shall be domiciled. The imme- . 


diate proposal is, as everyone knows, to place it under the 
Ministry of Transport. Whether this will succeed or not 
depends on what kind of fight is put up in the House by the 
dissentient representative associations. The actual amend- 
ments to the Bill would be quite simple. The point in dispute 
would be disposed of by an amendment to delete line 21 (g), 
page 1, “the supply of electricity,” and line 34, page 10, 
“or electricity undertaking.” With regard to the broad 
question as to which Ministry such electricity duties are to be 
allotted, it does not seem to be widely appreciated that a 
Special Committee sat, and in due course presented a report, 
on this very question of the allocation of matters to the several 
Ministries. The Committee was the “ Machinery of Govern- 
ment Committee,” and the report, dated December 14, 1918, 
was presented to the Minister of Reconstruction. The Com- 
mittee dealt specifically with questions of both transport and 
electricity. As regards the reorganisation of electricity supply, 
the Committee speaks perfectly definitely. In their opinion, 
there appears to be no question but that it should come under 


the Ministry of Commerce, into which they assume the Board 


of Trade will develop. Further, there are certain findings of 
the Committee which form excellent arguments why the 
electricity undertakings should remain under the jurisdiction 
of the Board of Trade (as the new Ministry of Commerce). 
In considering these arguments it must be borne in mind that 


the general proposal of reorganisation is to leave the distribu- 


tion of electricity mainly in the hands of the present under- 
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takers, so that there would still remain the relationships 
between these individual municipalities and companies and 
the Government as at present. 


ane 


Views of the Government Committee. 


THE contention of this Committee is “ that the work of the 
Ministry primarily concerned with the application to ordinary 
commerce and industry of the law from time to time sub- 
sisting, into which Ministry we assume that the Board of Trade 
will develop, should be restricted to the maintenance of proper 
relations with private enterprises, and should not extend to 
the actual carrying on of any extensive State enterprise that 
may be determined on.” The Committee later on explain that 
“This restriction of the Ministry primarily concerned with 
commerce and industry, in the sense defined above, to the 
sphere of private enterprise, must not, however, be interpreted 
pedantically. If, for instance, it were decided that the State 
should own the proposed new super-power stations, whether 
or not these were worked by a Government department or by 
federations of local authorities, or by managing companies, it 
might be desirable to vest the ownership, and even the manage- 
ment, of the stations in this Ministry. The running of the 
stations would require a comparatively small staff of clerical 
and manual workers, and their establishment is predominantly 
for the purpose of increasing the efficiency of private enterprise.” 


- The report of the Committee ought to afford valuable support 


to the contention of the various associations and municipalities 
opposing the Ways and Communications Bill. The deliberate 
and serious recommendation of the Government’s own Com- 
mittee, such as this is, ought certainly to contribute a weighty 
argument in favour of omitting electricity undertakings ‘from 
the control: of the Ministry of Transport and placing them 
where the Committee recommends—namely, under the Board 
of Trade. It is true that the history of the Board in regard 
to electricity supply is not enviable, but it must be remem- 
bered that the Board hasno part been a body without powers 
of initiation, and presumably this defect would be remedied. 

f oe 
The Coal Mines Inquiry. 

Ir is a little early to express definite views upon the very 
interesting evidence which is being given daily before the Coal 
Mines Commission; but attention may, nevertheless, be 
drawn to certain points that have emerged. At the very 
beginning of the inquiry figures were given showing the 
royalties and profits; and, as many of these were expressed. 
in millions of pounds, they will, no doubt, have given quite a 
wrong impression to the general public. It is necessary to 
reduce such figures to the cost per ton, but when this is done 
it is astonishing to note the very large profits during part of 
1918 as compared with previous periods. The points which 
have been brought out in regard to profits show the great 
differences in cost of working different collieries ; it seems that 
some can barely show an economic existence, whereas others 
are working at a large profit. This inequality is inevitable in 
most industries, but it is particularly evident in the coa] 
industry, and it is a question whether, in the national interest, 
it would not be advantageous to have some form of nationa] 
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control whereby the mines which are more costly to work are 
assisted by the profits of those which can be worked more 
efficiently. This might be secured without nationalisation, 
which is generally inadvisable. Another point which will have 
struck the layman somewhat forcibly is the fact that the 
royalty on coal is normally as high as about half the profit, 
being at the rate of 6d. per ton, whereas the profit is in the 
neighbourhood of 1s. per ton. We very much doubt whether 
public opinion will allow the payment of royalties of such a 
high basis to persist very much longer, for it places a serious 
burden upon the community when the owner of a piece of land 
“can exact any royalty he pleases for materials removed at a 
depth of, perhaps, half a mile below the surface. Ownership 
of the surface and ownership to any depth below the surface 
seem to be two very different things. As to the Interim Report 
of the Committee, which is to be presented next week, we very 
much fear that unanimity will not be secured. Too much 
partisanship has been shown on the side of the miners’ repre- 
sentatives and too great a desire to look upon things as they 
might be, contingent upon other developments which also 
might come about, instead of upon conditions as they are. 
National affairs at the present time are in a critical condition 
from ‘the financial point of view, and, however much we may 
feel sympathy for the miners in desiring to improve their lot, 
we fear that hasty action may lead to conditions which are 
less satisfactory rather than to a higher standard of living. 


A Large Power Station for Birmingham. 


Last week Birmingham Corporation adopted a report of 
the Electric Supply Committee recommending the purchase 
of land outside Birmingham for the erection of a large power 
station. It has become evident that the present power 
stations would soon be insufficient to cope with the demands 
at Birmingham, and it has, therefore, been necessary to con- 
sider other possible sites. Prof. Bouiton, of Birmingham 
University, has reported on the question of the supply of water 
for tondensing purposes. His conclusion is that the River 
Severn, 20 miles away, would only be capable of dealing with 
a station for 100,000 kw. without the use of cooling towers. 
The other alternative is to erect a station much nearer, with 
cooling towers, and to use either the drainage water from the 
Staffordshire mines or the sewage effluent at Minworth as 
cooling water. It appears that the drainage water from the 
mines would necessitate a pipe system for its delivery, and in 
any case the total would only be sufficient for a station of 
200,000 kw. On the other hand, it is stated that the sewage 
effluent will be sufficient for a station of 900,000 kw., and con- 
sequently this last alternative has been adopted. To those 
engineers who consider that a station of 100,000 kw. presents 


sufficient difficulties in regard to the delivery of coal and the 


handling of cable systems and overhead wires, the idea of 
having a station of 900,000 kw. will come as a shock. The 
whole development, however, will not take place in the imme- 
diate future, and possibly when the time comes these difficulties 
will be less formidable than they appear to be at the present 
- day. 


T a a aa aa aa 


National Association of Supervising Electricians.—On 
Saturday, the 8th inst., a Bohemian Concert was held at the 
Caxton Hall, resulting in a most enjoyable evening. During 
the evening the president, Mr. J. 8. Highfield, after referring 
briefly to the activities of the Association and the good work 
which it is doing for the foremen and supervisers of the elec- 
trical trades, presented the Hon. Secretary, Mr. C. J. Banister, 
with a gold watch and chain suitably inscribed as a token from 
the members of their appreciation of his effort on behalf of the 
Association since its formation. 
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British Association.—The annual meetings will be resumed 
this year at Bournemouth (from Sept. 9 to 13), under the 
presidency of the Hon. Sir Charles Parsons. 

Royal Society.—Of the 15 candidates selected by the 
Council of the Royal Society to be recommended for election 
into the Society, we do not recognise any representatives of 
physics, but the inclusion of Sir Maurice Fitzmaurice shows 


that engincering, at least, has not been forgotten. 


Improved Lightning Dischargers.—According to the 
‘ Revue Générale de |’Electricité,” a Fiench patent has been 
taken out for a new form of lightning discharger of the vacuum 
type. The new principle consists in using a radioactive salt 
(radium chloride is suggested), to furnish the necessary ions in 
the tube to produce an instantaneous discharge across the gap ; 
in this way, it is claimed, the time lag between the application 
of the excess voltage and the discharge is materially reduced. 


Industrial Reconstruction Council.—The sixth lecture 
of the series arranged by the Industrial Reconstruction Council 
will be held in the Saddlers’ Hall, Cheapside, E.C.2, on Wed- 
nesday, March 19th. The chair will be taken at 4.30 by the 
Right Hon. the Lord Mayor of London, Sir Horace Marshal, 
LL.D., and a lecture entitled “ The Functions of Government 
in Relation to Education ” will be delivered by the Right Hon. 
H. A. L. Fisher, M.P., President of the Board of Education. 
Applications for tickets should be made to the Secretary, 
I.R.C., 2 and 4, Tudor-street, E.C.4. 


Co-operative Meter Reading.—In a large district the amount 
of repetition work involved in reading meters, preparing and 
distributing bills, collecting payments, &c., forms a consider- 
able item in the total expenses. A similar process has to be 
gone through for other commodities such as water, gas and 
telephone supply. Accordingly the proposal has been made in 
the United States that a saving might be effected by co- 
operative treatment of these varied accounts, t.e., by arranging 
for the same caller to take particulars of all the commodities. 
On the face of it the proposal seems reasonable, but we fear 
it would be too much to ask of human nature in this country. 


A League of Nations’ Loan.—Sir George Paish comes to 
the conclusion that the total foreign debts of Great Britain, 
France, Italy, Russia and the other Entente powers should be 
converted at the earliest possible moment into a League of 
Nations’ Loan, bearing a relatively low rate of interest and 
redeemable over a period of from 40 to 50 years, each member 
of the League to be responsible for the loan in proportion to its 
financial strength. In the current issue of “ Ways and Means” 
Sir Geroge points out that by this means the great barrier of 
debt which has been erected during the war in front of the 
British and French money markets, and which as long as 1t 
remains will prevent them from resuming their function, will be 
removed. E biep RRi rh i Gk be bea HELE 

Physical Society of London.—At the recent annual general 
meeting the following officers and Council were elected : 
President: Prof. C. H. Lees, D.Sc., F.R.S. ; Vice-Presidents: 
Prof. W. Eccles, D.Sc., Prof. J. W. Nicholson, M.A., D.8c., 
F.R.S., Prof. O. W. Richardson, M.A., D.Sc., F.R.S., R. 5. 
Willows, M.A., D.Sc.: Secretaries: H. S. Allen, M.A., D.Sc., 
F. E. Smith, O.B.E., F.R.S., ; Foreign Secretary: Sir Richard 
Glazebrook, C.B., D.Sc., F.R.S.; Treasurer’: W. R. Cooper, 
M.A., B.Sc. ; Librarian: S. W. J. Smith, M.A., D.Sc., F.R.S. ; 
Other Members of Council: Prof. E. H. Barton, D.Sc., F.R.S., 
Prof. W. H. Bragg, C.B.E., M.A., F.R.S., C. R. Darling, F.LC. 
Prof. A. S. Eddington, M.A., M.8c., F.R.S., D. Owen, D.Sc., 
Major C. E. 8. Phillips, F.R.S.E., E. H. Rayner, M.A., S. Russ, 
D,Sc., T. Smith, B.A., F. J. W. Whipple, M.A. {| NS 


X-Ray Research Work.—The great value of X-rays m 
locating bullets and pieces of shrapnel has been demonstra 
in the war, and it is now felt that the time has come to place 
the teaching of radiography on a sounder basis than at present 
exists. A committee proposes to take steps for the granting 
of a diploma, after examination, in radiology and electro- 
therapeutics at one of the leading universities. The author” 
ties of the University of Cambridge have received the propo 
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sympathetically, and arrangements are now in progress. 
Representations have also been made to the medical schools in 
London and the provinces, with the object of providing the 
necessary teaching of the subjects for the'examination for the 
diploma. It is also proposed to establish post-graduate 
courses of study and research, and to create a British School of 
Radiology. 


_ Zero Errors in Galvanometers.— ccount of some expe- 
riments on the zero-errois in a Benedfck differential galvano- 
meter is contributed by Dr. H. Backstrim to the “ Zeitechrift 
fur Instrumentenkunde.” In this instrument a quartz fibre 
Suspension was used, current being led in by four thin metal 
ligaments. The suspension itself was apparently unaltered 
during the test, but there was evidence of an alteration in the 
restoring force. The effect is therefore attributed to magnetic 
action, the alteration in zero being associated with traces of 
iron in the copper winding. This is corroborated by tests 
showing the change in sensitiveness with altered position of 
the moving coil in the field. The influence of traces of iron 
in a moving coil is, of sourse, not new, having been familiar 
to some designers of instruments in this country for many 
years. 


Institute of Chemistry.—At the 41st Annual General 
Meeting on the 3rd inst., Sir Herbert Jackson, the President, 
referred to the work of the Institute during the war, and said 
the record afforded an example of the value to the country 
of organised professional bodies in times of crisis. The report 
contained a concise statement indicating the various directions 
im which chemists had rendered good service both with the 
Forces and in industries connected with the war. The Institute 
18 now co-operating with the Appointments Department of 
the Ministry of Labour in the resettlement in civil life of 
those who have been so engaged. The President, in referring 


to the losses sustained by the profession, mentioned especially 


Lieut.-Colonel E. F. Harrison, who will always be remembered 
for his exceptional work in the provision of means of defence 
against poisonous gas attacks. The Institute has before it a 
period of reconstruction and will endeavour to bring together 
in one body the trained and competent chemists. The 
Regulations had been modified on such a broad basis that it 
was hoped all qualified chemists would be able to take part 
im promoting the welfare of their profession. The Council 
hoped in the near future to arrange a conference to review 
the subject of the training for a chemist. Local sections 
‘ are being formed and the method of the election of the Council 

will be amended to ensure that its ee is properly 
representative of all districts and all brahches of professional 
work. The Council have recently prepared a scheme of 
Government Chemical Service which they hoped will secure 
better conditions for chemists holding appointments under 
various Departments. 7 | i 

Obituary. 

We regret to record the death of Lieut.-Col. William Watson, C.M.G., 
D.Sc., F.R.S., which took place at the 3rd London General Hospital on 
the 3rd inst. from the effects of poison gas. After the first gas attack by 
the Germans in 1915, Col. Watson was sent out to investigate defensiv e 
appliances at the ffont. This led to the establishment of a central 
laboratory in France, with Col. Watson as director. A very important 
part of the work was the examination of gas shells, and it was in this work 
that Col. Watson was frequently gassed. Prof. Watson was born in 1868 
and educated at King’s College School and the Royal College of Scienco, 
South Kensington. He became assistant professor of physics at the 
Royal College of Science in 1897 and professor in 1915. In his younger 
days he did excellent work as an observer on the Magnetic Survey of the 
British Isles, carried out under Profs. Riicker and Thorpe, and was 
subsequently the designer of various self-recording magnetographs, well 
known to workers in terrestrial magnetism. Prof. Watson was asso- 
ciated with Sir-William Abney in his later researches on colour vision 
carried out at the Imperial College. The results of this work have been 
published from time to time as Royal Society Papers, and are remarkable 
for the precision which they introduce into a particularly intricate branch 
of knowledge. Prof. Watson was engaged during the years preceding 
the war in investigations bearing upon the theory of the internal com- 
bustion engine, particularly the petrol motor, the development of which 
has largely profited by the results of his work. He was, perhaps, best 
known to the general scientific public as the author of several successful 
text books, and especially by his “ Text Book of Physics,” which has 
passed through many editions. , 
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We also regret to record the death of Mr. Francis C. Forth, principai 
of Belfast Municipal Technical Institute and director of Technical 
education in Belfast. 

The death is announced of Ald. Jas. HEALD, J.P., head of the firm of 
Calvert & Heald, electrical engineers and contractors. The deceased 
Alderman was a member of Lancaster Council for some:24 years, and was 
for many years Chairman of the Electricity Committee. 


Personal. 


A Peerage has been conferred upon Sir Geo. Askwith, who has been 
Chief Industrial Commissioner since 1911. 

M. Antonio N. Penido has been appointed Director General of Brazilian 
Telegraphs in succession to M. Euclides Barroso. 

Dr. F. L. Pyman, director of the Wellcome Research Laboratories 
has been appointed professor of technological chemistry in the Man- 
chester College of Technology. Dr. T. A. Henry succeeds Dr. Pyman 
as director of the Wellcome Laboratories. i 


Arrangements for the Week. 


FRIDAY, March 14th (to-day). 
PHYSICAL SOCIETY. 

p.m. At the Imperial College of Science, South Kensington, 
London, S.W. Paper on “Some Characteristics of the Spark 
Discharge and its Effect in Igniting Explosives Mixtures,” by 
Mr. C. C. Paterson, M.I.E.E., and Dr. N. Campbell ; a Demon- 
stration entitled *‘ Invisible Light in Warfare,” by Major R. W. 
Wood. 

SATUBDAY, March 15th. 
RoYAL INSTITUTION. 

3 p.m. - At Albemarle-street, Piccadilly, London, W. - Lecture on 
“ Spectrum Analysis and its Application to Atomic Structure,” 
by Prof. Sir J. J. Thomson, O.M., P.R.S. (Lecture II.) 

MONDAY, March 17th. | 
RoyaL SOCIETY oF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Cantor Lecture 

on ‘‘ Fuel Economy,” by Dr. W. A. Bone, F.R.S. (Lecture IL) 


INSTITUTION OF ELECTRICAL ENGINEERS.—INFORMAL MEETING. 

7.30 p.m. At the Chartered Institute of Patent Agents, Staple 
Inn-buildings, High Holborn, London, W.C. Discussion on 
“The Future of Trade Unions as Affecting the Engincering 
Industry,” introduced by Mr. F. Pooley. 


TUESDAY, March 18th. 
LABOUR Co-PARTNERSHIP ASSOCIATION. 
At the Kingsway Hall, London, W.C. Conference on a 


4.30 p.m. 
Poplar 


Combination of Municipality and Co-Partnership, 
Electricity Department, opened by Mr. H. Bowden. 


INSTITUTION OF ELECTRICAL ENGINEERS. STUDENTS’ MEETING. 
7p.m. At the City & Guilds Technical College, Leonard-street 
London, E.C. Experimentally Illustrated Lecture on *‘ Os- 
1 cillatory Electric Discharges,” and also an “ Exhibition of 
Ancient and Modern Illuminants,” by Mr. R. P. Howgrave- 
Graham, M.LE.B, l T & 3 
NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS. 
7 p.m. At St. Bride Institute, Bride-lane, Fleet-street, London, 
E.C. Paper on ‘ A. C. Induction Motors,” by Mr. J. M. Seddon. 


INSTITUTION OF ELECTRICAL ENGINEERS (ScorrisH CENTRE). 
7.30 p.m. At the Rooms, 207, Bath-street, Glasgow. Discussion 
on`“ Regulations for Arc Welding,” and the President’s Address 
to the Territorial Centres. / 
WEDNESDAY, March 19th. 


ROYAL SOCIETY OF ARTS. ` 
r on “‘ The 


4.30 p.m. At John-street, Adelphi, London, W.C. Pa 
Distribution of Heat, Light and Motive Power by Gas and 
Electricity,” by Sir Dugald Clerk, F.R.S. ay 


THURSDAY, March 20th. 
| Roya INSTITUTION. ' l 

p.m. At Albemarle-street, Piccadilly, London, W. pou on 
“ Fire Cracks and the Forces Producing Them,” by Prof. C. H. 
Lees, D.Sc., F.R.S. (Lecture L). 

INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Discussion on the Lectures on ‘‘ Dielectrics in 
Electric Fields,” by Mr. G. L. Addenbrooke, 

FRIDAY, March 21st. 
INSTITUTION OF MECHANICAL ENGINEERS, 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on ‘Jigs, Tools and Special Machines 
with their Relation to the Production of Standardised Parts,” 
by Mr. H. C. Armitage. 

INSTITUTION OF ELEOTRICAL ENGINEERS. 

8 p.m. At the Royal Society of Medicine, in the Barnes Hall, 1, 
Wimpole-street, Cavendish-square, London, W.C. Joint 
Mecting with the Royal Society of Medicine (Electrical Section). 
Papers by Mr. R. S. Whipple on “‘ Some Notes on Electrical 
Methods of Measuring Body Temperatures,” and “ Some Notes 
on the Electro-Cardiogra ph.” 
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The Connors Creek Plant of the Detroit Edison 
Company. 


By C. F. HIRSHFELD. 


The phenomenal growth of Detroit’s population and industries 
is not appreciated by those nof closely in touch therewith. For this 
‘reason the curves in Fig. 1 are shown. The upper curve, showing 
the variation of population during the past decade, is probably 
approximately correct. It indicates that the population of Detroit 
in 1914 was about 1-6 times as great as it was in 1904, just 10 years 
before. 
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b The annual output of the central stations, as given by the next 
lower full-line curve, has increased much more rapidly than the 
population. Ih the year 1914 it was about 21-4 times as great as 
in 1904. The fact that the maximum annual peak was only 10 times 
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This is also partly indicated by the curve showing variation of load 
factor. 

A map of the city of Detroit is given in Fig. 2. The heavy full 
lines radiating, roughly, from a point near the bottom centre of 
the figure indicate radia] streets upon which the principal car lines 
are operated. These naturally determine the directions of growth 
and they indicate that, other things equal, Detroit’s area may be 
expected to preserve a roughly semicircular shape as it expands. The 
heavy dotted lines indicate the rights of way of the various steam 
railroads entering the city. Other things equal, these rights of way 
combined with the river frontage, indicate the probable future loca- 
tions of the larger manufacturing industries. Apparently, these indus- 
tries may be expected to scatter all along these lines in the future, as 
they have in the past. 

The small rectangular spots indicate the locations of the various 
sub-stations of the Detroit Edison Company. These are so drawn 
that the length of a side indicates the relative capacity. The con- 
centration near the centre from which the radial streets diverge i 


_ due to the fact that this is the business centre of the city, and that 


it is served with direct current. This gives a very concentrated and 
very important direct-current load at this point. 

The two circular spots near the lower left-hand corner of the 
figure indicate the location of Delray power houses No. 1 and No. 2. 
These have an aggregate maximum capacity of about 95,000 kw., and 
contained practically all the generating equipment of the company 
before the Connors Creek plant was built. They are adjacent to one 
another and operated as one plant. : 


Connors CREEK SITE AND LAYOUT. 


When it became evident about 1912 that greatly increased capacity 
would soon be required, two possible solutions were available ; 
a third power house could’ have been built at the Delray site or a 
new site could have been selected. Consideration of the direction of 
growth of the city; the rapidly increasing population and industrial 
development of the east side ; the location of the heavy direct current 
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Fie. 2.—Crry or DETROIT, SHOWING LOCATION oF Detrotr Epison PLANTS. 


as great in 1914 as in 1904 indicates that a very large part of the 
increased annual output was due to increased industrial application. 


+ Paper read in 1915 before the American Society of Mechanical 
Engineers. Somewhat abbreviated, and with supplementery notes. 


a 


load ; necessity for continuity of service with an ever increasing com- 
plexity of distribution system fed from one point near what might be 
called a corner of the city ; and numerous similar items resulted in 
the choice of a new site, despite the many duplications which such a 
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choice involved. The transmission loss in underground cables of a 
mean length of 7 miles required to serve the growing east side manu- 
afcturimg district, and the fixed charges on these cables and their 
conduits were, by themselves, almost adequate to determine the 


choice. 
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plate and upward. The diagonal position of the plant was dictated 
by the shape of the site, the necessity of leaving room for a future 
power house, the curves required for railroad tracks, and the location 
of the river, which determined the direction and location of the 
canals. One-third of the first power house on the Connors Creek 
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Fic. 3.— Pian oF SITE OF THE NEw CONNORS CREEK Power House. / 


The site chosen is indicated by the circular dot near the lower | 


‘right-hand corner of Fig. 2. Being on the river front, excellent con- 
densing water is available in enormous quantities. Being at the 
river end of a términal railroad, the new site can be supplied with coal 
as easily as the old site. 

Considering the distribution problems, the new site may be said 
to be strategically located ag a combination with the older site at 
Delray. A glance at the map and a study of the radiating streets 
and of the railroads will show this very clearly. : 
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Fie. 4.—THE New Connors CREEK Power Hovse. 
(As it will appear when completed.) 
(In 1918 five stacks and 10 boilers kad been erected.—-Ep. E.] © 


Ñ The Connors Creck site is large enough to accommodate two power 
houses, eac h with greater capacity than that of the two power houses 
atjDelray combined. The first house was planned to accommodate 
81x 25,000 k.v.a. units, but it seems probable that thig unit size will 
be increased before the last units are installed.%, The plan*of this 
house. is shown in Fig. 3, together with he canals and tracks which 
serve it. ‘The river,is located beyond the left-hand side of the figure, 
andfruns in a direction roughly parallel to the left-hand end of the 
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site has been built, and two of the proposed six units are installed. 
The building is closed with a temporary end, so that the machinery 
now installed can be operated until and while future extensions are 
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\ 
being constructed. The*intake and overflow canals are completed 
in’ full size for six"units. i 

An architect’s¥drawing of the Snished power house is given in 


r ; 
to, SS pa NYANA RAR ANAS 1 1 Dice 


fete wy 
J 


pP- — = 
‘ 


< 
' 


TRAIN SHED 


___ Std. Steel Cars 


wed 


J-4 -Bucket Conveyor 


k __ 400/4 WY 4asiog _ 
tioi} O-G2E Y2O{D 


o 


yori 
| OT; H) 


| ST i li f 
žig i 
BH ARIN 
TETE ~ wh 


| < 
| j 
WT 
Hal 
| H 
tL J 
wv i -p 
by ot 6 ' 
i 
n 


Cor 
} 


Sta. Seel 
Å 
a 


FN. f js, 
~ ' iv i 
eye zE i Arh 
AS `S i 
EE Be HIE | 
j h s a 7 © ’ 
s lj i = S l; H 
S9 MRI e = i ee 
p D We Hi] - i 
22° OES Bs 
“se CONS Narann 
we ot 
~ 3 Jt 
ox Ni 
T A 
hag v£ 
ue teeicae As Se 
$ £8 E3 
E ® g ®) 3 
N o 
S g% 
% ~~ 
Nv 


ie 
^ X 3 
K PA “ks 
is O Qes, 
LA O & yw 
O œ S È 
ls | S 2 
jS u 8.5 - | 
iS Z DS => 
È (e) pz HT LL 
| e ge 
| > e 3 ’ Pad 
| H u ir ~ = | 
| ets: A 
į i AS = e A 
BN it: 
| 528 3 i W 
Eras 2 A ot 
(x g | 3 
; X 38 
n “| oR 
nae SÈ 
T p! SG 
k =] Į 
5 CE 
è £ | 
& TTT 
Ss | 


— 


Fic. 6.—CRoss-SECTION OF THE New CONNORS CREEK Power Hovse. 
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Fig. 4 and a sectional elevation in Fig. 6. The latter shows the"con. 
struction to best advantage, and should be consulted in connection 
with the description which follows. 


CoaL HANDLING AND BOILER 
PLANT. 


' The coal enters the train 
shed in drop-bottoni cars 
\(usually of the 50-ton size), 
which move on the lower 
group of tracks shown in 
Fig. 3 after being weighed on 
the railway scales indicated 
near the upper left-hand 
corner of that figure. The 
cars dump into hoppers under 
the tracks in the train or coal 
shed, there being one hopper 
for each unit of one turbine 
and two boilers. A motor- 
driven, variable-speed flight 
conveyor, with a capacity of 
120 tons per hour, receives the 
coal from the hopper, carries 
it up a rather sharp incline 


` and discharges it into a four- 


roll motor-driven crusher of 
similar capacity. This crusher 
breaks from 18 in. cubes, or 
smaller, to 100 per cent, 
through a 1} in. ring. j 
The crusher discharges dir- 
ectly into a motor-driven con- 
stant-speed lapping bucket 
conveyor with 30 in. by 36 in. 
buckets, This conveyor forms 
an endless chain, which en- 
tirely encloses the section of 
the boiler house, as indicated 
in Fig. 6. It carries the coal 
up on the side nearest the 
*coal shed, and discharges it 
into any one of the three coal 
bunkers which serve the two 
boilers of one unit. The hop- 
per, pan conveyors, crusher 


_ and bucket conveyor for each 


unit and one turbine and two 
boilers are so located that 
they can deliver through 
chutes to one adjacent range 
of bunkers, serving thus as a 
spare for that range. 

The entire coal handling 
equipment'is electrically oper- 
ated, and the control is 
centralised at a board in the 
coal-crushing room. Starting 
devices are electrically inter- 
locked, so that the various 
pieces of apparatus must start 
in proper sequence. Provi- 
sion is also made to prevent 
starting’ until an observer on 
the floor above the coal bunk- 
ers has determined that the 
exposed upper horizontal run 
of the bucket conveyor is 
clear, and has so indicated 
Emergency buttons are pro- 
vided at numerous points 
along the run of the bucket 
conveyér; pushing any one 
of these buttons stops the 
entire system, and it cannot 
be started again until that 
particular emergency button 
) = been re-set by means of a 

ey. Thecustodian of this key 
is therefore the only indivi 
dual who can start the sys- 
tem after an emergency 


‘ 
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stop, and. even then he must go to the point from which the stop 
was made. : 

After the coal has been dropped into bunkers, it descends by 
gravity to the stokers. The latter are of the under-feed, sloping 
fine-bed variety, and there are 26 retorts per boiler. These are 
arranged in two groups of 13 each, the boiler being fired from the 
two ends, as shown in Fig. 5. Ash and clinkers are removed by two 
clinker grinder bars located ina sort of pit ranning across the centre 
of the furnace and are discharged into the ash hopper. This is an 
enclosure within the wind box or plenum chamber below the boiler 
and holds the refuse until it is finally dropped directly into standard 
railroad cars which run lengthwise of the house directly under the 
ash hoppers. l 

The stokers are driven through chains by direct current motors, 
the speed of which can be varied from 200 to 2,000 revs. per min. 
This wide range of speed is obtained by means of armature throw 
over from 125 to 250 volts combined with field contro. The motors 


are handled by means of drum controllers located at the gauge-. 


board of the particular boiler which they serve and electric tacho- 
meters are used to indicate stoker speeds at this board. 


Motor driven blowers supply the air required for combustion. 
There are three of these blowers per range of two boilers. One of 
the three serves as a spare and is located between the two boilers. 
It is arranged to discharge either way through a Y-shaped duct. 
All of the blowers discharge through expanding ducts which are 
designed to recover the greatest possible fraction of the velocity 
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head. These large ducts lead into a plenum chamber with a hori- 
zontal section equal to the horizontal section of the furnace. The 
stoker wind boxes form part of the roof of this chamber, so that the 
air passes directly from the plenum chamber to the stoker and does 
not have to pass through small ducts of any kind. Each duct is 
designed to deliver at maximum 74,000 cub. ft. of air per minute 
against a static pressure of 6-5 in. of water pressure. The motors 
are shunt wound and are direct connected to the blowers through 
flexible couplings. Their speed can be varied from 300 to 750 revs. 
per min. The drum type controllers are mounted at the gauge 
boards of the boilers served, directly under gauges which indicate 
the static pressure in the plenum chamber. 

The boilers are similar to those used in the older plant at Delray, 


_ but are set 3 ft. higher so that the height of the combustion chamber 


is 33 ft. These boilers each have 23,654 sq. ft. of water heating 
surface and are built to operate ai 225 lb. per square inch. The 
superheaters have about 2,400 ft. of surface and are designed to 
give 200°F. superheat at 200 per cent. of rating. E 

The gases, leaving the dampers at the top of the boiler setting, 
pass upward through easy curved breechings into the steel stack 
near its base. This stack is supported entirely on the steel work of 
the boiler room structure and extends to a height of 325 ft. above 
the floor on which the stokers are located. It has a height of about 
240 ft. above the roof of the boiler house. The stack is brick lined 
and has a diameter of 16 ft. inside the lining. 


(To be concluded.) 


Science and Industry in Ganada. 


A Paper on this subject was read by Prof. J. C. McLennan, O.B.E., 
Ph.D., F.R.S., at a meeting of the Royal Society of Arts, London, 
on Tuegday, the 4th inst., at which Mr. A. A. Campbell Swinton 
presided. 

In the fourse of the Paper, Prof. McLennan said it is necessary 
to keep in mind that Canada is a comparatively new country with a 
population which does not exceed eight millions. The water powers 
of Canada are being steadily developed. In the universities .of 
Canada the activities of the staffs have been largely concentrated 
hitherto upon instruction, and provision has not been made until 
recently for an elaborate research programme. Within the last 
few years magnificently equipped laboratories have been provided 
in the University of Toronto and in McGill University, and additions 
are being made to the staffs, and arrangements are being worked out 
for the personnel to devote time to research as well as to instruction. 
Scholarships and fellowships have been provided for research workers 
and salaries have heen so graded as to ensure a steady supply of the 
ablest investigators for filling the higher posts in each department. 

A problem awaiting solution is the economic utilisation of 
the straw produced in the Western ptovinces. In the three prairie 
provinces about 20,000,000 acres are under crop, and assuming 
1 ton of straw per acre, about 20,000,000 tons of straw would be 
available per year. Some experiments have recently been made on 

e gas-producing qualities of this by-product and it has been found 
that 1 ton of straw yields about 11,000 cubic ft. of gas. This, when 
purified, yields about 10,000 cubic ft. of fuel gas, with a thermal 
value of 400 B.Th.U. Assuming that about 30 per cent. of the gas 
obtained is required to carbonise a ton of straw, then from every ton 
there would be a supply of about 7,000 cubic ft. From 20,000,000 
tons of straw there would be available for fuel purposes an energy 
equivalent of about 2,511,000 H.P. years. About 80 per cent. of the 
world’s supply of nickel—42,400 short tons—is mined in the Sudbury 
region of Ontario by the International Nickel Company, the Mond 
Nickel Company, and the British-American Nickel Corporation. 
The British American Corporation employs an electrolytic process 
of separation. The total production of copper in 1917 was estimated 
to be 56,500 short tons, about 3:5 per cent. of the world’s supply. 
The International Nickel Company and the British-American Nickel 
Corporation have recently installed refineries in Ontario. An elec- 
trolytic zinc refinery has lately been put in operation by the Con- 
solidated Mining and Smelting Company, of Canada, at Trail, B.C., 
resulting in the production of 10,250 short tons of zinc per annum. 
About 70 per cent. of the Canadian ore is now refined in Canada. 
Several of the metals so urgently required for the manufacture of 
special steels for munition purposes have been supplied by Canada 
since the war. Canada is one of the principal sources of supply of 
chrome ore, and the production for 1917 was 23,327 tons, valued at 
$572,115. Investigation"has shown that large supplies of low-grade 


f 


' ore found in Quebec can be successfully concentrated, and it is hoped 


that electric furnaces may ke erected in that province for the pro- 
duction of ferro chrome. Before the war Canada produced practi- 
cally no mblybdenum. On account of the demand in 1915 successful 
prospecting was carried out, and through a method of concentration 
developed by the Canadian Mines branch, the supply rapidly grew. 
The production increased from 7 tons of molybdenum concentrates 


‘in 1915 to 140 tons in 1917, forming a considerable percentage of the 


world’s supply. The mines branch of the Department of Mines, 
under the directorship of Dr. Eugene Haanel, has grown rapidly, 
and comprises a chemical division, metal and non-metallic divisions, 
statistical division, fuel-testing station, ore-dressing and metallur- 
gical laboratories, metallographic laboratories, ceramic laboratories, 
structural materials laboratory, and a road materials laboratory, 
besides the necessary clerical staff, library editorial division and 
workshops. Among the outstanding investigations that have been 


. carried out are the electric smelting of iron ores, the production of 


metallic cobalt and its use in electro-plating, the examination of 
Canadian coals, the analysis of mine air, the utilisation of peat and 
the concentration of molybdenite. 

Canada’s coal reserves take second place in the rank of the esti- 
mated reserves of the various countries of the world, the United 
States reserves being the greatest. This being the case, there would 
seem to be no justification for the fact that some 50 per cent. of the 
annual coal consumption in the Dominion is imported from the 
United States. The provinces of Ontario and Quebec are largely 
dependent upon the United States for their coal supply. This is 
also true of Manitoba and Saskatchewan. The Western provinces, 
however, have many million tons of fuel available, but it is estimated 
that about 90 per cent. is lignite or of the sub-bituminous variety. 
In certain areas in Canada where the coal resources are small, the 
water power available is extensive, and can be used to release coal 
for heating purposes. The use of hydro-electric energy on an exten- 
sive scale for heating cannot be looked to as a solution of a coal supply, 
but as an auxiliary in such cases as electric furnaces, welding, cooking 
and heating on a small scale, it will help to ease the situation and 
release coal for more efficient use. The best pdlicy to pursue will 
be to develop, as rapidly as possible, all the hydro-electric powers 
available in Manitoba, Ontario and Quebec, to use the electric energy 
as far as it is required in these provinces for mechanical power, m 
industrial works, and for electrifying the railroads, and to hold the 
balance as a means of barter with the United States, in order to 
obtain from that country the coal required for heating purposes by 


. the provinces mentioned. 


On June 6th, 1916, there was constituted by Order in Council, a 


. Sub-Committee of the Privy Council, with the object of having charge 


of all measures to foster the scientific development of the industries 
of Canada. Under this Sub-Committee an Honorary Advisory 
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Council for Scientific and Industrial Research was constituted on 
Nov. 29th of the same year, composed of 11 representatives of the 
scientific, technical and industrial interests of Canada.. Amongst 
the duties with which this Advisory Council was charged were the 
following : To ascertain and tabulate the various agencies in Canada 
now carrying on scientific and industrial research in the universities 
and colleges, in the various laboratories of the Government, in 
business organisations and industries, in scientific associations, Or 
by private or associated investigators; to note and schedule the 
lines of rescarch or investigation pursued by each such agencies ; 
to co-ordinate these agencies so as to prevent overlapping of effort, 
to induce co-operation and team work; to make themselves ac- 


quainted with the problems of a technical and scientific nature that 


are met with by the country’s productive and industrial interests, 
and to bring them into contact withthe proper research agencies for 
solving these problems ; to study the wavs and means by which the 
present small number of competent and trained rescarch men can 
be added to fiom the students and graduates of science in the univer- 
sities and colleges, and to bring about in the common interest a more 
complete co-operation between the industrial and productive m- 
terests of the country and the teaching centres and forces of science 
and research. i 

The Council has appointed several committees composed of a 
number of leading specialists to whom may be referred questions 
and problems in the solution of which the wide experience and 
technical knowledge of each such committee may be of very great 
service. Three of these are permanent organisations—the Associate 
Chemical Committee, the Associate Committee on Mining and 
Metallurgy, and the Associate Committee on Forestry. Other.such 
committees are to’ be appointed as the need for them develops. The 
Council has a the policy of making from time to time financial 
grants in aid of researches which appear promising.’ This has been 
done in the case of investigation of the reduction of low-grade ores 
by means of gas at a comparatively low temperature. These ores 
abound in Canada, and it is hoped that the method of treatment 
indicated can be worked out fó that final fusion and reduction can 
be successfully carried out in small electrical smelters at a number of 
localities in the country. To increase the number of investigators 
in science who may be induced to follow a career as such in con- 
nection with the Canadian industries, the Council established 25 
studentships and fellowships to be awarded to graduates of univer- 
sities and technical colleges, who have given evidence of the posses- 
sion of the special knowledge and capacity required for the conduct 
on their part of independent research in some department of science 
which bears on industrial processes. The Council has had under 
consideration for some time the question of the organisations which 
should be created and the methods to be adopted, by the aid of which 
Canadian indtstries may be assisted to develop by the application 
to them of the most advanced scientific processes. i 

The Council has drawn up a bill for presentation to Parliament, 
providing for the establishment at Ottawa of a Research Institute, 
.aving the functions of the Bureau of Standards at Washington or 
. e National Physical Laboratory of Great Britain. Attached to 

l e institute, it is suggested there should be laboratories that may 
> at the disposal of guilds or associations for research, which may 
ve founded by.the various Canadian industries, the firms or companies 
of which are tmable individually to undertake experimental investi- 
gations. It is expected that the legislation for establishing this 
institute will be passed during the present Parliamentary session. 

In dealing with the question of water powers in Canada, the author 
gave particulars of the organisations existing for the collection of 
information on water resources and their development in Canada. 
The total estimated water powers of Canada aggregate some 
18,000,000 n.P., divided approximately as follows: Ontario, 
5.800.000 11.P.; Quebec, 6,000,000 H.P. ; Manitoba, Saskatchewan, 
‘Alberta and North-west Territories, 3,£00,000 r.p.; British Col- 
umbia, 3.000,000 H.P. ; remainder of Dominion, 500,000 H.P. Of 
the available power in the various portions of the Dominion, the 
following percentages have been developed: Ontario 13-0, Quebec 
9-5, British Columbia 7-0, remainder of Dominion 2-5. The total 
development is about 10 per cent. to 12 per cent. of the whole avail- 
able supply, amounting to some 2,310,000 1.P., of which quantity 
slightly under 10 per cent. is exported to the United States. Par- 
ticulars are then given of notable developments of electric power in 
Quebec province, varying from Shawinigan Falls (200,000 n.P.) to 
Seven Falls (15.000 H.p.); in Ontario from the Ontario Power 
Company (210,000 r.P.), pow owned and operated by the Hydro- 
Electric Power Commission of Ontario, to Lake Superior(20,000 n.P.). 
In Manitoba, the Winnipeg Municipal Plant and the Winnipeg 
Electric RailwayCompany’s plant are capable of generating 80,000 1.P. 
In British Columbia there are several large developments varying 
from 84,000 u. P. to 23,000 m P. A list is also given of systems which, 
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in addition to the Niagara system, are owned and operated by the 
Hydro-Electric Power Commission of Ontario, These are 10 in 
number and vary from 22.600 n.p. to 500 H.P. In connection with 
the Port Arthur system, the Commission has commenced work on 
a new development on the Nipigon River, which will have an ultimate 
development of from 50,000 p.P. to 75,000 H.P., under a @0-ft. head, 
and there are three other sites which can give a further 100,000 s.r. 
when required, Sites in the Central Ontario district, along the 
Trent Valley Canal, are available, whence about 75,000 R.P. can be 
obtained; and plans for the development of 10,000 n.P. of this 
amount under a head of 46 ft. at Ranney’s Falls are being prepared. 
At High Falls in the Rideau district about 2,500 n.P. is being devel. 
oped under an 80-ft. head. In Ontario there are several water 
powers of considerable size; which, owing to the smaliness of the 
population in the surrounding district. cannot be economically 
developed, unless the intended establishment of some electro- 
chemical or electro-metallurgical industry requiring a large amount 
of power should make this possible. At Chats Falls, about 30 miles 
west of Ottawa, about 70,000 P.P. is available for development under 
a head of about 40 ft. In Canada practically every city and town 
of importance is within transmission distance of hydro-electric energy 
and the developed power in the country now amounts to abont 
20) B.P. per 1,000 of the population of the cities of the Dominion 
The Hydro- Electric Commission of Ontario has power under develop 
ment, and in contemplation, as follows: Present, 376,000 H.P. ; uki. 
mate, 2,050,000 H.P. At Niagara the Commission commenced work in 
1917 on what is known as the Queenston-Chippewa Development, 
which involves the construction of a canal about 12} miles long, run 
from the point above the Falls where the Welland River runs into 
the Niagara River down to a location near Queenston, where the 
power station will be erected. The object of constructing this canal 
is to utilise all the head available. In this particular scheme, the 
net head utilised will be 305 ft.. so that from the same quantity of 
water there will be generated in‘ the new plant about twice‘ss 
much power as is at present being obtained from the existing 
plant at the Falls. The Commission ‘has purchased land enough 
to allow of two more canals being built, and by means of 
these three it will be possible to generate 1,000,000 H.P. at the 
Queenston site. The initial plant will consist of four 
50,000 H.P. turbines and generators, thus giving: 200,000 -Ħ.P., 
while it will be possible later to install a plant of another 100,000 £.P. 
capacity. As indicating the rapid growth of the operations of the 
Hydro-Electric Commission of Ontario, it may be mentioned that 
in 1910, when current was first supplied, about 750 H.P. was furnished 
to a few municipalities ; this winter 225 munitipalities are ‘taking 
over 200.000 K.P. The capital investments under the control of the 
Commission will, by the vear 1921, be about $110,000,000. Munition 
firms in the Niagara district take from 57,950 H.P. to 96,000 n.r. 
(peak load). The rates for power charged by the Commission to 
municipalities range from about $70-00 to $11-50 per horse-power 
year. The approximate capacity of the Commission’s largest trans- 
forming station is 220,000 H.P., and up to Oct. 31, 1917, the total 
capacity of transformers installed, or on order, was over half a 
million horse-power. The total route-miles of 110,000 volt trans- 
mission lines number more than 430, and the total length of low- 
tension and distribution lines completed to Sept. 29, 1918, was 1,753 
miles, exalusive of a considerable mileage of 2,200 volt rural lines. 
and the local distribution lines within cities and towns. About 


' 5.000 hamlet and farm consumers are being supplied with electric 


energy, the contracts with the latter being practically all for 2 R.P. 
each, and at times, when the farmers require more power, they pool 
their contracts, so that cach farmer of a group of 10 or 12 can, in 
turn, use a maximum of 20 H.P. or so for several days, while the rest 
use little or no power during this period. Applications for power 
for farms are being received from almost all over the province. 

group of farmers, such as that referred to, purchases a 25 H.P. motor, 
which is mounted on a truck with necessary transformers, switches, 
&c., so that the entire equipment canbe moved from place to place. 
The Commission also maintains an efficient laboratory which makes 
electrical, physical and mechanical tests on transformers, instru- 
ments, meters, lamps, wire, &c. In dealing with the development 
of boundary waters in Canada, it is pointed out that the average 
estimated 24-hour low water horse-power available on the St. Law- 
rence River is 2,875,000. That portion of Canada which is rich in 
hydro-electric possibilities under international control is the portion 
which is, at present, dependent upon the United States for its coal 
supply. It is possible that the time may come when the United 
States may desire to reserve her coal supply for her own purposes. 
Under the existing legislation. the Federal Government issues licences 
for the exportation of electricity to the United States, and at the 
present time Canada exports electric energy from New Brunswick 
to the State of Maine, from Quebec to New York State, from Ontario 
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to New York State and Minnesota, from British Columbia -to the 
State of Washington. At Niagara in“19?7 388,500 H.P. were gene” 
rated on the Canadian side, and 265,000 N.P. on the American side, 


and the exportation to the United States from Canada was about — 


125,000-H.P. During the war the powershortaye in the south-western 
part of Ontario was very marked. The chairman of the Hydro-Electric 
Power Commission has been urging the retention in Canada of 
sufficient power to meet the present call. It would seem reasonable 
that Canada should assure herself of an equivalent import of coal 
before entering upon agreements for export of electric energy. It 
would seem a fair policy to arrange for equal -quantities of power to 
be used on each side of the line (where the power available is inter- 
national), and on that basis, combined with existing international 
agreements, export of power at Niagara could be reduced by about 
63,000 H.P. (1917 figures). In the recent coal shortage, Canada has 
received generous treatment from the United States, portions of 
which are in as serious a position from lack of fuel as Canada itself. 
But it should be émphasised as fundamental that Canada should 
conserve, for purposes of exchange for her vital needs, such resources 
as hydro-electric power and others, such as pulpwood, asbestos and 
nickel, in which she has the good fortune to be particularly rich. 
This is the policy strongly advocated by the Commission of Conser- 
vation of Canada. Within a few miles of Vancouver 750,000 H.P. 
can be easily developed. On the St. Maurice River some 500,000 H.P. 
has been developed, ‘and of this 100,000 H.P. is now available for 
new plants. On the upper reaches of the St. Maurice. at La Loutre, 
a large storage reservoir is being constructed, which will form a lake 
360 sq. miles in area, and will impound sufficient water to generate 
1,000,000,000 kw.-hours per annum. When this scheme is com- 
pleted, and the powers developed on waters subsidiary to the St. 
Maurice, the total power immediately in sight in this district totals 
up to 1,091,000 H.P. On the Saguenay River there is one of the best 
power sites in North America—Lake St. John. The area of the lake 
is about 350 sq. miles, and its elevation above sea level about 315 ft. 
Three power sites, which can be easily developed on the Saguenay, 
are capable of producing a total of 1,000,000 m.r. at tide water. 
Deep-water ‘basins are available, so that products can be loaded 
immediately on ocean-going vessels without intermediate trans- 
portation by rail. , 

In general, when a power has been developed in the past, the supply 
of energy was far in excess of the requirements of the local çom- 
munity for light and power in manufacturing industries. This Jed 
to the erection of extensive electro-chemical works which need large 
blocks of cheap power. Examples of this development are found 
in the Niagara peninsula, and in the developments on the St, Maurice 
River, in Quebec. Among the great works in the Niagara district 
are the American Cyanamide Company, of Muscle Shoals, 
Alabama, which has a capacity in its Canadian plant for 
producing about 64,000 tons of cyanamide per annum, the 
Canadian Aloxite Company, whose product is carborundum, 
the Acheson Graphite Company, which supplies large graphite 
electrodes for electric furnaces, the Turnbul] Electric Metals Com- 
pany, the Exelon Company, the Union Carbide Company, the 
Electro-Metals Company and the Riordan Pulp & Paper Company. 
In the River St. Maurice district the electric power users include the 
Iaurentide Pulp Mills, the Northern Aluminium Company, the 
Belgo-Canadian Pulp & Paper Company, and the Shawinigan Electric 
Metals Company. . The Canadian Carbide Company and the Cana- 
dian Electrode Company have large plants as well; but of all the 
developments which have taken place at Shawinigan the activities 
of the Canadian Electro Products Company are.. from a scientific 
point of view, probably the most interesting. This company has 
developed a process for making acetic acid, acetone and allied 
chemicals synthetically from acetylene gas. The complete plant 
occupies 12 buildings and represents an investment of approximately 


DISCUSSION. 


In the discussion which followed, Prof. ARMSTRONG said Canada pre- 
sented wonderful opportunities for industrial development. Prof. 
McLennan said they had formed in Canada a body corresponding to the 
Advisory Committee here and proposed to work on the lines of that 
body. He hoped that, in some respects, they would be prepared to 
improve upon those lines—in one respect especially. In the early.reports 
the Committee were always talking of the action taken to prevent over- 
lapping. He hoped Prof. McLennan would urge upon his country to 
overlap in every possible direction. Scientific ideas originated slowly 
and in few minds, and it was essential that inquiries should be started 

a variety of sets of persons. There must be the utmost freedom. 
The policy set fdrth by our Committee in that respect was an unscientific 
one. Prof. McLennan referred to directions in which the Canadians were 
ahead of us. He referred to the democratic tendency of their University. 
They.did not prevent overlapping by appointing only one professpr. 
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They appointed a whole series, and that was a good method of encourag- 


ing men, Years ago he protested against the payment of large salaries 


to headmasters while a starvation wage was paid to teachers during the 
early part of their career. With regard to water power, the available 
energy of the world seemed almost to have concentrated in Canada, and 
we ought to do a good deal more than merely make use of the energy for 
the purposes of Canada. Ought we not to consider whether we shguld 
make use of water power and save our coal. In using coal we were 
living on capital. Coal would become more and more costly here, and 
we might be forced to allow industries to go to Canada, where they could 
work without the use of coal. 

Sir RoBERT HADFIELD said this country was deeply indebted for the 
help given during the war by Prof. McLennan. They had heard Canada 
described as “ Our Lady of the Snows,” but she might be described as 
“ Our Lady of the White Coal.” Prof. McLennan had shown of what 
enormous value Canadian water power was to the British Empire. The 
prices they had heard of electric energy-in Canada made one’s mouth 
water. Prof. McLennan had said you could get power at from $11 to 
$40 per horse-power year, while our large manufacturing centres in the 
North had to pay $80 to $100 per horse-power per annum. A large 
plant using electric energy for melting steel in Toronto got its melting 
power at 10s. to 12s. per ton, but in the North of England they were 
paying 50s. to 55s. a ton. That hampered our endeavours to keep 
abreast of the times and compete for work. We had not been short of 
nickel during the war, largely due to the magnificent help of Canada. 
Could Prof. McLennan hold out any hope of our getting manganese ore 
from Canada ? With reference to Prof. Armstrong’s remarks, the 
Advisory Committee did not want to hamper the development of scientific 
research in this country. It was not the idea to do that, but when rules 
and regulations were being formed through Government offices red tape 
usually began to appear. 

Mr. KeEwnzit, who has been associated with the development of water 
power in Canada for some years, said the figure given by Prof. McLennan 
of 2,300,000 H.P. for the total power developed was not an estimate but 
the result of a recently completed census by the Dominion Water Power 
Branch of the Bureau of Statistics. It represented 126 per cent. increase 
in eight years, and to that must be added 400,000 H.P. of new construction 


‘work in hand. Canada was not behind any country in hydro-electric 


work. Eight of the leading stations averaged 150,000 m.r. installed in 
each, and four of them would have an ultimate capacity of 180,000 H.P. 
to 260,000 H.P. each. There was also the new development of the Hydro 
Electric Power Commission on the Niagara River of 300,000 H.P., and 
Prof. McLennan mentioned units of 52,500 m.r. that were being put in 
there. Those units were more than double the capacity of any hydraulic 
turbines that had yet been built. The Niagara portion of the Hydro. 
Electric Power Commission’s system covered an area equivalent to that 
of England from a single source of supply, and the greatest length of 
transmission was 274 miles. Not long ago the Shawinigan Water and 
Power Company put up across the St. Lawrence the largest single span 
of overhead wire in the world—4,800 ft. The conductors were steel 
cables of 1% in. diameter and the insulators weighed 6 tons each. 

Prof. WoopHEAD said he thought we had scarcely done full justice to 
the extreme thoroughness that characterised the work being done in 
Canada. In the University of Toronto, the McGill University and others 
in Canada, he had been struck by the type of teacher, and also by the 
extreme care they took in the training of their workers. He thought 
the Canadians had an advantage over us in the laboratory work done for 
the purposes of the Army. They seemed to have transported their 
University laboratories into the Army and brought them over here to 
do work. Whether in research or business the Canadians first centralised 
fairly completely, and that being done, they had very free communi- 
cation between the various departments, with the result that the work 
done covered a wider area and had a tendency to become deeper. They 
used their powor at the source, and unless we used our resources on the 


spot and did not use them in carrying them about, we should compete 
badly with Canada. 


Institute of Chemistry.—The current “ Proceedings ” con- 
tain the Report of the Council, in which a summary is given 
of the work of the Institute in connection with the war. 
Reference is also made to various other activities, of which 
the work of the Glass Research Committee is, perhaps, the 
most generally known. We observe that it is hoped shortly 
to publish particulars of tests for laboratory glass and porce- 
lain. An impottant section of the work is that being done 
by the Public Appointments Committec, which will no doubt 
be of great aid to chemists seeking positions. The Standards 
Committee have had under consideration the preparation and 
issue of authoritative standards such as those issued by the 
Bureau of Standards (U.S.A.). The provision of standard 
samples of certain pure chemicals appears desirable, but the 
standardisation of methods of analysis is not considered a 
practicable step. Other matters dealt with in the “Proceedings” 
relate to administrative details. It is of interest to observe 
that Local Sections have now been formed in Birmingham, 


Edinburgh, Glasgow, Gretna, Liverpool, Manchester and 


Swansea. 
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| Denominations of Standards. 


By A. P. TROTTER. 


Attention is once more being drawn to our weights and 
measures. Perhaps it would be more accurate to say that 
it is being forced rather than drawn, and forced by those 
who advocate the compulsory adoption and use of the metric 
system upon those who would like to remain undisturbed. 
The merits and demerits of the metric and of the British 
system will not be discussed or compared in this article. 
A running comment is offered on the principal Acts and Orders 
in Council with the view of showing some of the difficulties 
created by them; difficulties which should, if possible, be 
avoided in any fresh legislation. 

Trade transactions may only be made according to one of 
the imperial weights or measures or to certain multiples or 
parts thereof. The weights or measures must be stamped 
or marked by an inspector after comparison with one of his 
official standards. He has only a limited number of these, 
and the weight or measure to be stamped must accord with 
one of the “ denominations of standards ” which have been 
authorised. | 

No attempt is made here to explain the curious restrictions 
thus imposed, or to discover the reasons for them and the 
methods involved in their selection, or how it is from time to 
time “ made to appear to the Board of Trade ” that a new 
denomination of standard is required. 

Standards legalised in 1824 were destroyed or seriously 
injured when the Houses of Parliament were burned in 1834. 
Twenty years later new Standards had been made, and 
were legalised by the Act of 1855. This Act was repealed 
by the Act of 1878 which, though modified a good deal by 
subsequent legislation, and extended by innumerable Orders 
in Council, is the principal Act now in force. 

“ One-third part of the imperial standard yard shall be a 
foot, and the twelfth part of such foot shall be an inch.” 
It is curious that electrical engineers use the yard for measur- 
ing wire and cable instead of the foot, which they use for all 
other lengths. Until recently prices of cable were quoted at 
‘per mile, but henceforth the thousand yards is to be sub- 
stituted. It is so like the English engineer to plan out the 
cable runs in an engine room or the wiring of a building in feet, 
and then convert them into yards before placing his order. 

The “ Use of Imperial Weights and Measures ” is dealt with 
in Sec. 19 of the Act of 1878. 

Every contract, bargain, sale or deeling, made or had in the United 
Kingdom for any work, goods, wares or merchandise, or other thing which 
has been or is to be done, sold, delivered, carried or agreed for by weight 
or measure, shall be deemed to be made and had according to one of the 
imperial weights or measures ascertained by this Act, or to some multiple 
or part thereof, and if not so made or had shall be void; and all tolls 
and duties charged or collected according to weight or measure shall be 
charged and collected according to one of the imperial weights or mea- 
sures ascertained by this Act, or to some multiple or part thereof. 

Such contract, bargain, sale, dealing and collection of tolls and duties 
as in this section mentioned is in this Act referred to under the term 
“trado.” . . . . Any person who sells by any denomination of weight 


or measure other than one of the imperial weights or measures, or some 
multiple or part thereof, shall be liable to a fine not exceeding forty 


shillings for every such sale. 


The same verbiage is followed generally in the Weights and 
Measures (Metric System) Bill of 1907, with the substitution 
of the words “ metric system of weights and measures (here- 
inafter referred to as ‘the metric system ’)” for ‘ imperial 
weights or measures ascertained by this Act, or to some multiple 
or part thereof.” This Rill was the last attempt to render the 
use of the metric system compulsory. 

Sec. 21 of the Act of 1878 permitted the use of the metric 
system by declaring that a contract or dealing shall not be 
invalid if the metric system is used, and also made a concession 
to decimalists by permitting decimal subdivisions of imperial 
weights and measures. 

Sec. 24 provides that :— 


Every person who uses or has in his possession for use for trade a 
weight or measure which is not of the denominetion of some Board of 
Trade standard, shall he liable to a fine, not exceeding five pounds, 


or in the case of # second ofience ten pounds, and the weight or measure 
shall be liable to be forfeited. 

The second schedule gives the denominations, but these 
have been largely extended by Orders in Council. Those relating 
to length, adadin measures for land, are 10 ft., 6 ft., 5ft., 
4 ft., 3 ft., 2 ft., 1 ft. and “ 1 in. divided into 12 duodecimal, 
10 decimal and 16 binary equal parts.” An Order in Counci 
dated March 24, 1871, provides for “ 1 ft. divided into inches 
and further into duodenary, decimal and binary parts of an 
inch,” thus making the thirty-second and sixty-fourth of an 
inch legal quantities for the purpose of trade. 

It therefore appears to be illegal to use for the purpose of 
trade an 8 ft. measuring rod. If something longer than a 6 ft. 
measure is required a 10 ft. one must be used, but a 6 in. or 
4 in. rule seems to be permitted, not as half or one-third of a 
foot, but as a number of inches. But, if this is so, why not the 
8 ft. rod ? 

If the metric system becomes compulsory, and the use of the 
imperial system is forbidden under penalty, how will this 
affect engineering design and manufacture ? An order fot 
or the sale of a lin. or a 4 in. shaft will not be valid, and 
indeed will be punishable. But the shaft can be supplied 
if it is called 25-4 mm. or 101-6 mm. The manufacturer will 
have his ring or snap gauges, and so long as he keeps these for 
his own use and for workshop purposes he may call them 
inch and 4in. gauges. They may be so used in his stores, 
but they may not be used for trading phrposes unless stamped 
25-4 mm. and 101-6 mm. 

It is obvious that a 2? ft. measure is objectionable as it 
might be used fraudulently, and this appears to be the inten- 
tion of the limited number of denominations, but the words 
‘or to some multiple or part thereof,” seem to give the whole 
thing away; for although 2? ft. cannot be opressed in deci- 
mals as part of 3 ft. without the use of a recurring decimal, it 
is *, of a foot or }3 of a yard. Section 8 provides that ` new 
denominations of standards being either equivalent to or 
multiples or aliquot parts of the imperial weights and mea- 
sures ° may be made. It seems, therefore, that the last words 
of the first paragraph of Sec. 19 need qualifying and restricting 
to aliquot parts, and it appears that multiples cannot be used 
if the total exceeds the next denomination above. But the 
whole matter remains rather obscure. | 

The denominations of the imperial weights are more familiar. 

The heaviest is 561b. and the other denominations are 28, 
14, 7, 4, 2 and 1lb., 80zs., 4, 2 and 1, with drams, penny- 
weights and grains which do not concern us. The cental of 
100 Ib. was added in 1879. 
_ It would seem that a decimalist is forbidden to use 51b. 
and 10 1b. weights for purposes of trade, but why he could 
not claim tht they are multiples of a pound is not clear. In 
addition to the “ some multiple or part thereof ° mentioned 
in Sec. 19, we have, as has been already stated, in Sec. 21 
permission to use ‘ ee subdivisions of the imperial weights 
and measures,” and it is not stated that these subdivisions 
shall be nothing more nor less than the denominations of 
standards set forth in the second schedule. 

Sec. 29 provides that “ every measure and weight whatso- 
ever used for trade shall be verified and stamped by an in- 
spector with a stamp of verification under this Act.” The 
inspector would no doubt very -properly refuse to stamp & 
2? ft. measure, but it would be interesting to hear his objection 
to stamping a 10 lb. weight. 

The third Schedule of the Act of 1878 gives the ‘‘ values 
of the principal denominations of measures and weights on 
the metric system expressed by means of denominations of 
imperial measures and weights’; and Part II. of the same 
Schedule gives a list of metric standards in the custody of the 
Board of Trade. No mention is made of denominations in 
this list, and the first part of the Schedule seems only to make 
á selection, but as this includes eight measures of length from 
a myriametre to a millimetre and 10 measures of weight from 
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a millier to a milligramme, besides 10 measures of area and 
capacity, it is a fairly complete collection. — Da 

The values are expressed in the characteristically British 
method of using as many names as possible, apparently to 
avoid using any large numbers. Thus a dekametre (which 
no practical man ever uses) is expressed as 10 yds., 2ft., 
9-7079 in.. and the quintal is 1 cwt., 7 stones, 101b., Toz., 
6-304 drams ! | 

Sec. 38 empowers the Board of Trade “ if they think fit to 
verify metric weights and measures by comparison with their 
standards so long as they are satisfied that they “ are intended 
to be used for the purpose of science or of manufacture, or 
for any lawful purpose not being for the purpose of trade 
within the meaning of this Act.” 

Sec. 76 takes special care of Ireland and applies the Act to 
every contract. bargain, sale or dealing in ` potatoes . 
or dead pigs, sold, deiivered or agreed for.” l 

The Weights and Measures Act of 1889 is one of those 
collections of odds and ends which it was thought at that time 
could nut be cleared off by Orders in Council, but we know 
now that there is hardly any conceivable limit to these pro- 
‘eases which have been sprung upon us day by day during 
the war. : 

Nec. 6 is of interest to electrical men. | 

TLe Boerd of Trade shall from time to time crure such new denomina- 
tions of stenderds for the measurement of electricity, temperature, 
pressure or gravities as appear to them to be required tor use for trade 
to be made end duly verified, and those new denomincetions of standards 
when approved by Her Majesty in Council, whether derived from im periel 
or from other standards, be Board of Trade standards, in like manner 
as if they were mentioned in the Second Schedule of the principal Act. 


This looks plain enough, but when the Committee on 
Standards for the Measurement of Electricity, appointed by the 
Roard of Trade in 1°91 began to consider details, they were 
confronted with “denominations.” It is true that the third 
Schedule of the principal Act rather boggles with the matter 
as far as the metric system is concerned, but Lord Kelvin 
stoutly resisted its application to electrical measurements. 
So far as the provision of a set of standard measuring instru- 
ments or resistance coils was concerned decimal multiples 
and sub-multiples were easy to arrange. But if the ampere was 
to be considered to be a standard of electrical measure then 
under Sec. 29 if it were used for trade, it must be verified and 
stamped by an inspector. Nor was the difficulty overcome 
by reference to the liberal interpretation of *“ stamping ” 
in Sec. 70 of the Act of 1878. This includes casting, engraving, 
etching, branding or otherwise marking, in such a manner 
as to be so far as practicable indelible. The draughtsman 
responsible for this definition must have felt that he was acting 
in a generous and wide-minded manner, and would naturally 
resent the idea that someone should invént new-fangled things 
called amperes and volts to which his “ stamping ” could not 
be applied. | | 

Fortunately the chairman of the Committee was Sir Courte- 
nay Boyle, one of those few officials who not only could under- 
stand ascientific point of this kind, but who took a keen interest 
in such matters, and under his guidance the difficulties of the 
denominations and the stamping were overcome by common 
sense. 

The Board of Trade, thanks to the activities of Sir Courtenay 
Boyle, rendered most valuable aid to science by the work of 
this Committee of 1891 and 1892 and by the work of Major 
Cardew and Mr. Rennie in establishing the standard of elec- 
trical measurement, but standards of “ temperature, pressure 
_ OF gravities ’’ have never “ appeared to them to be required,” 
although ‘‘ Fahrenheit’s thermometer ” is necessary in deter- 
mining the imperial standard yard and the, imperial standard 
gallon. Not only have no standards of temperature, pressure 
or gravities been set up, by the Board of Trade, but no *“ in- 
stfument for the measurement of . . . . temperature 
or gravity ” alluded to in Sec. 35 of the Act of 1889 has been 
authorised. Meanwhile another authority, the Metereological 
Office, has found it necessary to create the millibar for mea- 
surements of atmospheric pressure. 

' The mere scientific man is well satisfied with distilled water 
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at a specified temperature for a standard of gravity if specific 
gravity is intended. The imperial gallon contains by defini- 
tion “ 10 imperial standard pounds weight of distilled water 
weighed in air against brass weights, with the water and the 
air at the temperature of 62 deg. of Fahrenheit’s thermometer, 
and the barometer at 30in.” If “ gravities ” means some- 
thing else, lawyers must hurry up before the Newtonian 
system is swept away by the theory of relativity. 

The Weights and Measures (Metric System) Act of 1897 
occupies little more than half a page. It legalised the per- 
missive use of metric weights and measures in trade, and the 
necessary denominations were given in an Order in Council 
dated May 19, 1898, which also gave a table of metric equiva- 
lents to be substituted for those in the Third Schedule of the 
Act of 1878. In this table the decametre is expressed as 
10-936 yards, and the quintal as 1-968 cwt. As very few people 
use decimals of a yard, and still fewer, if anybody at all, uses 
decimals of a hundredweight, it would have been more practical 
to express the decametre as 393-70113 in., and the quintal as 
220-46223 lb. : 

Our variable climate perhaps gives rise to various degrees 
of thirst, and Order in Council after Order in Council has 
added to the denominations of capacity until they extend 
from the quarter-gill, half-gill, gill, half-pint, pint, quart, 
half-gallon, 1 gallon, and on by 31 increments of a gallon at a 
time up to 32 gallons. 


Irish Water Power. 


At Dublin on February 27th Mr. G. Marshall Harris, M.I.C.E.I., general 
manager of the Dublin United Tramways Company, read a Paper 
before the Irish Centre of the Institution of Electrical Engineers on 
“ Irish Rivers as Aids to the Distribution of Cheap Power.” Mr. Harris 
pointed out that the main industry in the country was agriculture, and 
it was difficult to see how it was to be kept alive, much less how it was to 
advance and prosper as it should, unless the output of the worker was 
largely increased to compensate for the higher wag¢s and shorter hours 
which he demanded. If, therefore, intensive cultivation was necessary 
for agriculture to continue to hold its place as the most important in- 
dustry in Ireland, and they agreed that increased output per 
worker was necessary to enable higher wages to be paid, the dis- 
tribution of cheap power wa; nece sary. In the Dublin area they 
were particularly unfortunate in the number of small generating elec- 
tricity stations within a small radius. The linking-up of the existing 
electricity stations, while being the means of effecting considerable 
economies over existing methods, would, however, not place the city and 
district in a position to compare favourably with even the smallest 
English towns on the lines now being developed. The advent of the 
super-power station would at once place the country at a disadvantage 

' represented by the cost of carriage of British coal across the Channel, so 
long as they had to depend upon that source, or until such time as they 
could find a means to assist imported coal with something cheaper if 
they could not dispense with it. No matter what method was adopted 
for cheap power production in Ireland, the value of using all available 
water power for assisting the generating stations w s of the utmost 
importance. The establishing of a super-power station could not be 
successfully carried out while Ireland had to depend on imported coal ; 
but provided a plentiful supply of native coal were available at cheap 
rates, such stations, if established near the pit’s mouth, would be likely to 

rove beneficial. Even coal of a comparatively low calorific value could 
be used in power stations if the price were not too high. Peat, in. the 
opinion of many engineers, offered far greater possibilities for the pro- 
duction of cheap power, but the great trouble, which had not yet been 
gvercome, was to get it sufficiently dry for economic handling in bulk. 

To supplement imported coal they could at present look to water power. 
A most important water-power development was being considered by 
the Board of the Dublin and Lucan Electric Railway. It was proposed 
to utilise the falls available at the Salmon Leap, where there wes a mill 
not now in operation. It was intended to acquire the site of this mill, 
with its water rights, as well as the water rights of the owners of the land 
on the opposite side of the river. The supply for the railway would be 
delivered at their present generating station, where suitable switches 
would be provided for taking the power from either of the two cables, 
and also for cutting out a faulty length of cable in either direction should 
afault develop. It had been computed that by this means a gross annual 
output of 8,385,000 units could be generated. The coal required to 
generate that amount of power would be about 10,700 tons. This would 
convey a good idea of the value of water power at present allowed to go 
to waste. In conclusion, he said that a comprehensive scheme embody- 
fing the use of the rivers for the generation and wide distribution of 
electricity would be of national importance; it could not, however, be 
carried out by private enterprise. It would need State aid and State 
control, the latter by a board of experts to direct the methods of inter- 

,communication. At the same time, private enterprize would need to be 
encouraged. 
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Large Motors for Reversing Mills. 


Siemens Brothers Dynamo Works, Ltd., have completed recently 
at their works at Stafford the firat of two reversing mill motors, 
having a peak power of 19,000 H.P. This motor has just passed 
successfully through its tests at the works, and we are able to give 
some particulars and illustrations of the machine. 


Fic. 1 —LarcE MLL Motor. 


, The motor has been built for driving a 36 in. roughing and finishing 
mill on the North-East Coast, and there is now, in course of con- 
struction, a second motor of similar size and type for driving a 34 in. 
ughing and finishing mill in the Sheffield district. | 

' The motor just completed is shown in Fig. 1. It will be seen that 
it comprises three units rigidly coupled together and mounted on a 
‘combined bedplate. The advantages derived from this design are 
explained later. 3 

The total of 19,000 peak-load horse 
power is obtained at speeds -+60/140 revs. 
per min. | 

The pressure across 
1,400 volts. 
Weight of the complete machine, ap- 
proximately 300 tons. = 
Diameter of shaft in bearings, 24 in. 
Diameter of shaft extension, 27 in. 

Figs. 2 and 3 are interesting as illustrating 
the machine in course of manufacture and 
erection on the test bed, Fig. 2 showing 
two of the three armatures in position and 
the coupling for connecting the third arma- 
ture. Between the two. armatures is seen 
the special coupling piece for connecting 
them together; this coupling registers the 
two spiders and provides for a drive in 
either direction through special keys. Fig. 2 
also shows the double commutator which isa 
special feature in the design of these motors. 

Fig. 3 is a reproduction of a photograph 
of one of the armatures with the core plates 
built up but before the armature windings 
have been fitted. This illustration shows 
the central air-gap and end plates which have been specially 
designed for providing ample ventilation. ; The cast steel spider 
fitted with driving bosses at the periphery is also shown. 

Each armature is provided with its own shaft, the drive, as 
explained above, being transmitted through the spiders of the 
armatures. Thus great rigidity is secured and deflection between 
centres is thereby reduced toa minimum. [| 

The completed frame with commutation poles and compensating 
windings is shown in Fig. 4. The gap in the centre of the main pole 


the armatures is 


+ 


piece, which corresponds with a similarfgap in the armature, 2's 
special and notable feature. This gap acts as a passage-way for the 
orced draught ventilation and provides an efficient means of cooling 


t the centre of the compensating winding bars., The frame - iteelf 
is constructed of cast steel. 


The drive is on the well-known Ilgze- 
principle, the power supply being converted 
by means of a separate’ motor-generator set 
fitted with a heavy flywheel. ' 

This’ set consists of :3 A three-phase driving 
motor, having a continuous rating of 3,750 x% 

_ on a 2,750-volt, 40-cycle, three-phase ciraw 
and running at a speed of 400 revs.  ġ 
min. This motor is direct-coupled to Ss 
mounted on the same bedplate with } 
variable pressure generators: mounted, ¢ 
on each side of the flywheel, and ca 
of supplying the necessary power to the mm 
motor. | 

The flywheel ‘is [of cast-steel ‘and of the 
built-up type. lIt weighs 40 tons and hass 
diameter of 15 ft. 

As the mill is entirely controlled by 
varying the fields of the exciters supplying 
respectively the fields of the variable pressure 
generators and the mill motor, the main 
controller is of small dimensions.“ | 

The manufacturers claim that in dealing 
with such a high-powered motor the three- 
armature design possesses advantages overs 

double armature machine of necessarily greater dimensions There 

advantages are summarised as follows :— ; *. ee 
1. As the diameter of the armatures is smaller than would be 
necessary in the case of a double-armature machine of the iaie 
power, the inertia is reduced and the operation of the mill i $m- 
proved owing to the more rapid acceleration obtained. Es 
2. The distance between the centres is shorter and the weight ‘op 
the bearings is less than in the case of a two-armature machine. `- -< 


Fia. 2.— View oF Two OF THE ARMATURES. 


3. The total weigh® of the motor is divided into less weighty parts, 
thus facilitating handling, &c. ; 

4. This type of machine fulfils the requirements of standardisation 
of parts, as it is apparent that, by employing one, two or three of the 
separate units comprising the whole motor, either 6,500 B.P., 
13,000 H.P. or 19,000 H.P. at 60 revs. per min. is available. I 
follows, therefore, that with motors made up of one, two or more 
units, each unit of uniform design and of uniform. size and power, 
almost any size of mill can be. driven and the spare parts being all 


`N 
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of.standard pattern, the number of these: to -be kept available is 


reduced to a minimum. ae ee i | 
"~The whole equipment follows closely the lines of the plant supplied 


i 
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Fie, 3.— VIEW OF AN ARMATURE. 
by Siemens Brothers Dynamo Works, Ltd., for electric winding in 
darge collieries. ` ae ao 
In addition to the two 10,000 F.e. machines, Messrs., Siemens 


Fia. 4.— MOTOR FRAME, SHOWING WINDINGS. 


! 
Brothers Dynamo” Works,” Ltd., have in course of construction at 
Stafford two others of 12,000 H.P. and 6,400 r.r. respectively. 


A Rapid Method of Jointing Fine Wires.—In the “ Revue 
Générale. de l’Electricite ” particulars are given of a. con- 
‘Venient method of making soldered joints between fine wires. 
The ends of the wires to be joined are placed in a metal tuhe 
containing the soldering mixture, and the whole is wrapped 
Tound with paraffined paper. When the paper is ignited the 
eat is sufficient to. melt the solder and effect a junction. 
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Formation of Research Associations. 


A memorandum has been issued setting out the conditions upon which 
grants will be made to Research Associations by the Committee of the 
Privy Council for Scientific and Industrial Researoh. -> ` ` 
»~ The -conditions are based upon the assumption that a particular 
association will raise from its members in each year of the period for 
which the grant is made a minimum sum. Should the association raise 
additional sums, the Committee of Council will be prepared to-consider 
the question of paying such further sums as may be hereafter agreed 
between the Committee of Council and the Council of the Association. 
Should, however, the sum received by the association in respect of any 
one or more years of the period be less than a stipulated figure, the Com- 
mittee of Council reserves to itself Tull discretion to reduce the total 
amount of the grant to be paid to the association, and also to modify 
those conditions, provided that the association will not be held liable 
to refund any payment which may have actually been made to it out 
It is the intention of Government that the conduct of its 
affairs shall be in the hands of the Association itself, subject to the 
Statutory and other duties imposed upon the association by the con- 
ditions and by the Memorandum and Articles of Association, The 
conditions to be attached to the grant are as follows :— ` 

l. There shall be payable a stim of in respec 
period of five years dating from provided that the 
association raises a sum of at least in respect of and 
in each year of the period in question. The proportion of the said 
which will be payable in respect of any one year of the above-mentioned 
pee shall not exceed one-fifth of that sum unless otherwise determined 

y the Committee of Council after consultation with the Council of the 
Association. This sum will be paid to the association in equal quarterly 
instalments as soon as possible after June 30th, September 30th, Dec- 
ember 31st and March 31st in the year in question. a 

2. A , further sum of for each additional pound over 
and abbvė the sum of raised in respect of: any one: year 
‘of the périod will be payable’ provided that the additional payment so 
made in respect of that year shall not exceed | This 
further sum, if any, will be paid to the association aé soon as possible 
after the close of the year upon the receipt of a statement duly certified 
by the authorised officer of the association and showing the amounts 
actually received by the association in respect of that year. 

3. The general scheme of research for each year will be sugmitted in 
advance to the Committee of Council, together with an estimate of the 
expenditure to be incurred thereon during the year. © ; l 

4. If any research is undertaken for the benefit of an individual firm 
or fora group of firms, the association will enter into an agreement with 
the firm or firms concerned, in.a form to be approved by the Committee 
of Council. | | l 5 te . 

5, Any expenditure by the association on buildings ‘or permanent 
equipment beyond a sum of . in any single year must ‘be 
approved by the Committee of Council before it. is incurred. Plans and 
estimates, as well as copies of the tenders submitted, will be referred to 
the Committee of Council for approval in advance. © a 

6. The Committee of Council shall have access to. any laboratories, 
workshops, or other premises owned, leased, or loaned to, or controlled 
by the association, and have power to inspect the work in progress therein 
and all documents or records connected therewith. 

7. All rights and ownerships in any discoveries and inventions arising 
from the work of the association shall be the property of the association 
and shall be held by the association for the benefit of members, always 
provided that the ‘department, acting in the national interest, may :. 

(a) After consultation with the Council of the Association secure that 
the results of investigations shall be communicated to other industries 
on such terms of payment and such other conditions as the department, 
after consultation with the Council of the Association concerned, and 
with other co-operating bodies and persons, deem fair and reasonable. 


* (b) Prohibit the communication of any results to any foreign person 


or body or to any person or.body under foreign control as defined in the 
model Articles of Association (see ‘‘ Research Association 2.”) 
WŁ In order that the department may determine whether any action is 
required by the national interest the Council of the Association shall 
make arrangements by which the results of investigation as obtained 
from time’ to time shall not become available, until after communication 
to the department. . 

8. The association shall enter into an agreement in writing with each 
employee engaged on research or other scientific work that he will in 


consideration of his employment hold exclusively for the benefit of and 


assign to the association (and the Committee of Council or their nominees* 
at the cost of the association, all rights and ownership in any discoveries, 


inventions, designs or other results arising in the course of such employ- 


ment upon such research or other scientific work. 

9. The association will keep accounts in such form as the Committee 
of Council may direct. | 

10. The association will submit,to the Committee of Council an annual 
report of its proceedings and of the progress of all research and scientitic 
work being undertaken by or on behalf of the association, together with 
copies of duly audited accounts. tg tg 

11. Payment of the grant shall be conditional upon the due perform- 
ance of the association of these conditions ahd upon the due prosecution 
of research. l . 


_* Note.—Tho words within brackets will only be added in those 
exceptional cases. in which the department is making to an association 
a grant calculated at a rate higher than pound for pound of the contri- 
bution made by the members of the association. rn © er ae 
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Economy in the Gene- 


rating Station. 


So much interest has been aroused by the Paper read by 
Mr. ALEXANDER Dow before the American Electrochemical 
Society, which we reproduced in THE ELECTRICIAN of 
November Ist, giving results of operation obtained at the 
Connors Creek power station, that we have felt it desirable 
to give some account of the station itself. This will be 
found on another page of the present issue. 

The general lines of power station design are now so well 
recognised that increased economy can generally be effected 
only in matters of detail, but these may nevertheless be 
of considerable importance. In looking over the descrip- 
tion of the Connors Creek plant we find quite a number of 
Interesting details which merit attention. The size of 
turbo-generator unit selected was 25,000 k.v.a., though 
larger sizes are now being installed. One point of interest 
has reference to the boilers. Some few years ago Mr. Dow 
was impressed by the fact that the efficiency curve of a 
boiler is very flat. He found, for example, that a range 
extending from 40 per cent. to 200 per cent. of the nominal 
rating was practicable in ordinary operation, and that even 
higher duties could be obtained with reasonable efficiency. 
The design for a long range is a compromise in design, but 
it is nevertheless practicable. This principle has been 
adopted in the Connors Creek station, with the result that, 
in the ordinary sense, there are no spare boilers. The 
equipment includes only two boilers per turbine, and when 
the latter is operating at full load the boilers are being 
worked at about 170 per cent. of their rated output. Pro- 
vision has been made to enable three boilers to supply steam 
to two turbine units, in which case the boilers are worked at 
225 per cent. of the rating when the turbine is running at 
full load. 

Particular care seems to have been taken with the design 


of the condensing plant. Also the system adopted for the 


auxiliaries is unusual. All the auxiliary plant is elec- 
trically driven except the boiler feed pumps, which con- 
sist of four-stage, double-suction, centrifugal pumps driven 
by 350 H.P. steam turbines. The motor-driven auxiliaries 
may be operated with power taken from the main power 
system, or they may be supplied from what is termed the 
“house service ” alternator of 1,000 kw. The heating of 
the feed water is effected under vacuum. The wet vacuum 
pump of each main unit discharges into one end of a large 
tank. A centrifugal pump draws its water through the 
same end of this tank and discharges it into the head of a 
barometric condenser. The relatively cold condensate is 
picked up by the second pump before it has time to mix 
with the mass of water in the tank, and serves as injection 


water for the barometric condenser. The house service | 


alternator turbine and the boiler feed pump turbine exhaust 
into this barometric condenser, so that the condensate from 
the main unit takes up the heat of the auxiliary steam. The 
foot of the barometric condenser is immersed in the other, 
or hot, end of the boiler feed tank. The mixture is there 
picked up by the boiler feed pump and delivered to the 
boilers. The barometric condenser is equivalent to an 
open feed water-heater, in which the exhaust steam from 

he auxiliaries mixes with and heats the condensate of the 
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main units, the mixture passing to the boiler as feed water. 
The advantage of the barometric condenser, however, is 
that it gives great flexibility of control of the station heat 
balance. This is fully explained in the article. One 
advantage of this system is that air is readily removed from 
the feed water just before it enters the boiler feed pumps; 
thus, there is no re-absorption of air by the condensate 
between the main condenser and the boilers. 

Another precaution that is taken is the distillation of all 
make-up water. This is readily maintained at 1-5 or 2 per 
cent., so that the apparatus required is not large. Distilla- 
tion is effected by high pressure steam. Some engineers 
are rather afraid of pure water for boiler feeding, on account 
of pitting of boilers, but it is doubtful if this takes place 
provided the water is free from gases, more particularly 
carbon dioxide. 

Another detail which makes for economy is the way in 
which all radiation losses, as far as possible, are put to a 
useful account. This is effected by taking the air eh the 
boilers along a circuitous route. It is admitted first 
through the turbine room where it picks up part of the heat 
lost by the steam plant. It is then drawn through the 
generators, and thence carried by ducts mto the pipe 
gallery in which the stoker blowers are located. On its way 
to the blowers the air passes round the outside covering of 
all steam pipes, so that a large fraction of the unavoidable 
heat losses are picked up by the air before this is delivered 
to the boiler furnaces. 

Another interesting point is that economisers have been 
omitted, notwithstanding the fact that they certainly make 
for economy. This was not due to any disbelief in ther 
efficiency, but to the view that the cast-iron economiser is 
not suitable for modern high-pressure plant. The installation 
of this auxiliary is therefore left over until, in the opinion 
of the engineers, a more suitable design has been evolved.. 

Our readers will remember that the results obtained at 
the Connors Creek station show that the kilowatt-hour 
has been generated, year in and year out, at an average ol 
about 20,000 B.Th.U. We believe that equally good 
results are being obtained in certain instances in this 


-country also. In many cases, however, our results are far 


from satisfactory, and it behoves our engineers to give 
every possible attention to the details on which the ultimate 
economy depends. 


Reviews. 


Magnetic Measurements and Experiments (with Answers). By 
A. Kispon Parmer, B.Sc., B.A. (London: Murby & Co.) Pp 
iv.+124, Is. 6d. net. 

This splendid little book is one of the latest additions to 
Murby’s Science Series, and should find a hearty welcome from 
candidates for Matriculation, Army, Navy, Civil Service and 
similar examinations. There are 15 chapters dealing with 
such material as Measurement of Magnetic Forces; Pole 
Strength ; Magnetic Fields ; Graphical Solutions ; Magnetic 
Moments; Vibration Magnetometer and Terrestrial Mag- 
netism. : 

Each chapter is divided into three parts. The first contains 
suggestions for a number of experiments on the subject matter 
under consideration. The second gives brief details of the 
theory, indicates the proofs of the more important formul# 
to be used, and crystallises the whole by the aid of illustrative 
fully worked numerical examples ; while the third contsins 
an assortment of exercises and arithmetical questions designed 
to test the student’s grip of the principles discovered from the 
experiments and explained in the text. 

There are in all 114 experiments suggested, and these are 
elucidated by some 30 diagrams. No less than 349 examples 
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for solution are supplied, and answers to these are provided at 
the end of the book. 

Considerable emphasis is rightly laid on such points as the 
expression of the results in appropriate units, the realisation 
of the magnitude of the quantities involved, and on graphical 
"representations. Hibbert’s Magnetic Balance is made the 
basis of numerous experiments in Chapters IT. to V. on Mag- 
netic Forces and Pole Strengths, and details are given whic h 
would enable the student of average ability to make this useful 
and instructive piece of apparatus. 

Althoagh the book is self-contained, frequent reference is 
made to Hobb's “ Arithmetic of Electrical Measurements,” 
and to other textbooks in Murby’s Science Series for the con- 
venience of students who may possess them. Altogether a 
very good report can be given of the publication, which should 
prove of great assistance to those students for whom it has 
been prepared, B. W.C. 


Electrical Experiments. Bv A. B.A. 


(London: Murby & Co.) Pp. xii.+ 115. 


Rispon a Petes 
Is. €d. net 

This addition to Murbv’'s Science Series may 7 considered 
as a companion volume to “ Magnetic Measurements and 
Experiments ` by the same author, and together these books 
supply a good foundation to experimental work in electricity 
and magnetism. The scope of the volume may be indicated 
by the titles to the chapters, of which there are nine, and 
include such subjects as Cells: E M.F., Current and Power 
Measurements ; Series and Parallel Circuits: Ohm's Law: 
Electrolysis: Accumulators : Magnetic and Heating Effects 
of a Current and Induced Currents. The interest of manv 
students is sure to be roused by the inclusion in Chapter VII. 
of some simple technical experiments, such as the construction 
of the electric bell and indicator and methods of wiring in bell 
circuits ; the telephone and microphone and the electric motor. 
Some experimen ts are supplied for the more advanced student 


in Chapter IX., including the Metre Bridge, Post Office Box, 
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High and Low Resistance Measurements, Temperature Co- 
efficient of Resistance and the Potentiometer. 

The voltmeter and ammeter are introduced quite early in 
the book, and manv of the experiments depend for their 
numerical results on the indications of these instruments, but 
it may be a matter which invites criticism when they are used 
to verify .Ohm’s law, since the instruments themselves have 
been calibrated by their makers on the assumption that Ohm’s 


_ law is true. 


Nominally there are 44 experiments suggested, but many 


"of these are subdivided, and probdbly the average student will 


find it necessary to devote two vears to the complete course. 
There are 52 figures and diagrams by which the text is eluci- 
dated or mistakes prevented in the connections of the apparatus 
in use, and 218 exercises are supplied which are either numerical 
to test the student's grip of the principles of the experiments 
just performed, or designed to suggest new thoughts and ideas 
which may be tested experimentally. B. W.C. 

Uuited States Magnetic Tables and Magnetic Charts for 1915. 


By Danten L. Hazarp. (Washington: Government Printing 
Office.) Pp. 256. 


From 1843 onwards the U.S. !Coast and Geodetic Survey 
have been collecting magnetic observations at various stations 
in the United States, end in seme foreign countries, end in this. 
volume the results are brought up to date for 1915. The 
work is complicated by the fact that megnetic data are con- 
stantly chenging, and it is accordingly necessary to make 
periodic revisions in order to effect a “ reduction to epoch.” 
The tables presented comprise secular change data for the 
chief experimental stations, results being given for the United 
States, Canada and the West Indies, und also at sea the 
megnetic elements and components for each latitude and 
longitude are presented. The data are completed by a very 
the series of charts, showing lines of equal magnetic declination 
full annual changes, equal magnetic intensity, &c., throughout. 
and United States. 


Electric Welding Developments in Great Britain and 
: the United States of America." 


By J. CALDWELL and H. B. SAYERS. 


Electric welding within the last two years has keen largely utilised 
to facilitate the output of munitions, and also as a means of renovat- 
ing plant and machinery in addition to the carrying out of con- 
siderable ship repairs. The retarded expansion of electric welding 
in the past is attributed mainly to the absence of clear understanding 
as to the essentials of the process and the lack of facilities to enable 
research investigations to be undertaken. Successful application is 
alo dependant on the correct design. and preparation of welded 
structures and the provision of sufficiently skilled operators. 

Electric Welding Systems.—-The three methods of joining metals 
which employ electric current directly as the source of heat are 
deacribed, and their outstanding features are emphasised. With 
the resistance or contact method the welding operation is rapid 
and efficient, besides being easily performed by unskilled labour, 
provided the machines are adjusted periodically. To enable re- 
petition work to be undertaken at a higher rate of output, quick- 
releasing clamps and automatic switches are invariably fitted. 

The carbon-are process comprises the autogenous soldering of 
metal with the arc of a earbon electrode. Special skill is required 
in manipulation, by reason of the great heat generated at the are, 
and welding by this means has therefore been largely contined to 
work of substantial size and thickness, although the authors point 
out that by observing certain necessary precautions, success las 
been achieved in applyi ing the process to work of a general nature, 
particularly where speed is important. Reference is made to the 
numerous stages of development through which the metal-arc 
process has passed since its inception by Slavinoff, and particulars 
are submitted relating to the use of electrodes composed of covered 
and coated metal under various conditions of electric supply. 

The fact is mentioned that most valuable work has been carried 
out in recent years with bare metal electrodes, but by virtue of the 


* Abstract of a Paper read before the Institution of Civil Engineers 


protecting properties of suitable non-conducting material, it is now 
universally recognised that by enclosing the arc in a molten covering, 
oxidation and disturbance of the crystalline structure at the weld 
is reduced to a minimum. Flux-covered electrodes which meet 
these conditions are responsible for the rapid recent advances that 
have: been made in metal-arc welding. 

Electric Supply Conditions.— Resistance methods of welding make 
use of alternating current with heayy current and low pressure, 
rarely exceeding 20 volts. Transformers are incorporated in the 
welding-machine to minimise reactance and resistance of connecting 
leads. Direct current at about 90 volts is essential for carbon-are 
welding. For this purpose alternating current must not be em- 
ployed, owing to the necessity of keeping the electrode negative 
and the further difficulty of maintaining the arc, particularly with a 
low periodicity. Where arc welding is carried out with bare metal 
electrodes, it is usual to employ about 45 volts with direct current, 
as alternating current has not yet been found suitable, although 
there are possibilities of later application. 

With flux-covered electrodes, satisfactory welding may be carried 
out with either direct or alternating current. Dealing with the 
most suitable pressure for arc welding, the authors state their 
Opniion that 60 volts direct current is sufficient to secure a good 
weld, but a somewhat higher voltage is found necessary with 
alternating current, due to the fact that the arc is more difficult, to 
maintain at that pressure with alternating current, as the current 
falls to zero at each period, and a larger volume of aro gas is de- 
sirable,to maintain the circuit over the zero point. 

The second part of the Paper deals with the general application 
of electric welding to various engineering and shipbuilding industries. 

On railway and tramway systems the welding of rail-joints 
constituted one of the earliest successful applications of flux-covered 
electrodes. To repair effectively joint connections, flanges and 
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worn rail-surfaces, both carbon- and metal-arc systema have been tion as to the protection to be included in the Bill for employees 
employed to advantage, while the maintenance of rolling stock is of electricity supply undertakings, and these matters will 
also an important welding problem. Instances are cited of the continue to receive the closest attention of the Council, who 
efficiency and economy resulting from the use of electric welding I have no doubt would gladly co-operate with other re- 
in steam-railway practice, including relative data regarding repairs resentative Associations to secure adequate protection of 
to locomotives, the reinforcing of worn wheel-flanges and car-axles, i f ke oficial hol d he National 
the connection of boiler-tubes, flue-box patches, cylinders and ne ane TERN A ee ee 
frames. The metal-electrode process is utilised almost entirely on Electricity Supply scheme.—I am, &c., í 

this type of work, and with the recent improvements in this country Newcastle, March 4. C. Vernier. 
of the flux-covered electrodes, some of which are specially designed 


for welding high-tensile and alloy steels, the scope for electric A SIMPLE EXPERIMENT ON LAGGING CURRENTS. 
welding plant in railway shops should be increased. It is a matter . TO THE EDITOR OF THE ELECTRICIAN. 


Omien st) chav theaeysurel cast-iron parts bythe Metal electione Sir: I have recently devised and used a simple lecture-roon 
process is almost common practice in some locomotive repair-shops , : : ani 
experiment, which afiords to the student a convincing pref 


in America. j ; : Apia i lag beh; 
In munitions engineering works, resistance and metal-are welding that current in an inductive circuit actually does lag behind 


processes have been employed to a large extent in the production the impressed voltage. As many of your readers connecte! 
of mines, depth-charge cases, bombs, &c. Instances are given where With the educational side of the profession may, perhaps, fin! 
the arc welding process is applied in aircraft work, but only to a it helpful I venture to submit to you the following brief de- 
limited extent, due to the metal parts being invariably of light scription, 
gauge. In view of the efficiency of an electric weld, the authors If an alternator is driven sufficiently slowly, the variations 
advocate the adoption of the process for aeroplane construction to in the voltage become so slow that they may be readily ob- 
a a larger extent in the future. oa . served by the motion of the pointer of an ordinary moving col 
Electric welding should benefit the automobile industry. especially instrument. I have found that a frequency of about a third 


in the easy assembly of steel bodies and in the repair of special À Nae a 
steel parts with composite metal electrodes covered with suitable of a period per second is suitable for lecture purposes. At ths 


composition, by which means alloy and high-tensile steel can be frequency the alternator employed gave a voltage with a 
successfully repaired and reinforced with metal having characteristics Maximum value of about 7-5 volts. 
allied to those of the original material. In this way crank-shafts, An ammeter may be used at the same time, preferably 
broken or worn teeth of gear-wheels and gear-cases can be renovated, immediately below the voltmeter, to indicate the current. 
tanks and barrels manufactured, and caulking eliminated in riveted (Centre zero instruments must, of course, be used. When the 
structures. . P current is passed through a non-inductive resistance the two 
Two methods of employing electric welding in the manufacture pointers move exactly in step, showing that the current is in 

( 


of tools are described, including the resistance welding of high- ‘ i i ed by th 
speed steel parts and the deposition of the cutting edges on mild- P hase with the voltage. If the resistance is replaced by the 


steel shanka with metalare welding: winding of a suitable transformer, the inductance is so great 


In shipbuidling electric-are welding has been proved practical as that, even at the very low frequency emip loyed an angle of lag 
a substitute for forging, riveting and caulking. Following the Of nearly $0 deg. can be obtained. It is then seen that the 
satisfactory conclusion of a series of tests carried out with }-in. pointers no longer move in step and that the voltage is almost 
ship-plate connections, certain ship structures have been assembled zero by the time that the current has reached its maximum. 
either entirely or in part by this means, and examples are given The peculiar advantage of this experiment is that it intro- 
where the process may be used to advantage in the construction of duces the element of time, as time pure and simple, and net 
internal fittings and super-structures, As regards the possibility as a scale of time. 
of joining ship hulls with spot welding, information derived from The experiment mav also be adapted to illustrate the curious 
recent experimental work indicates that spot welding of thick steel 
plates is capable of results equal in strength to riveting, with appreci- 
able economy. 

The remainder of the Paper is devoted to a description of tests 
and experiments concerning the application of electric welding. 


wave-shape of the magnetising current in a transformer, and 
the well-known unsymmetrical nature of the -wave, after 
switching on when the flux is not zero. The hesitation of 
the pointer just before the maximum reading, the rapid little 
kick to the maximum and the very rapid fall after the max- 
ye ee ee, mum is past, indicate clearly the character of the wave which 


obviously differs from a sine wave. After switching on, the 
Correspondence. te: the unsvmmetrical wave is easily followed trom the 
re motion of the pointer of the ammeter, and it is not difficult to 
THE ASSOCIATION OF OFFICERS AND STAFF note down the values of the successive maxima so that the 
MEMBERS OF ELECTRICITY (POWER AND SUPPLY) curve may be sketched on squared paper.—I am, &c., 
COMPANIES OF GREAT BRITAIN. Edinburgh, Feb. 28. J. H. BUCHANAN. 
TO THE EDITOR OF THE ELECTRICIAN. —— 
Sir: The formation of an Association with the above title FACILITIES AT THE PATENT OFFICE LIBRARY. 


advocated in your issue of the 28th ult. would scarcely seem TO THE EDITOR OF THE ELECTRICIAN, 
necessary now that the Technical Staffs, not merely of company, Sir: I should like to suggest, through the medium ol 
' but also of municipal undertakings, are strongly organised in your journal, that it would be a very great convenience to 
the Electrical Power Engineers’ Association, and that the regular users of the Patent Office Library, if arrangement 
commercial staffs appear in a fair way to shortly secure equally could be made whereby such users could be called by telephone 
strong representation in the Chief Commercial Officers’ Associa- from their offices. l 
tion and the Clerical Assistants’ Association. To this end I would recommend the placing of the Public 
Sectional associations, such as that proposed for a specific Telephone in or near the booth of the attendant immediately 
object, only lead to duplication of effort which, in the opinion outside the library, and that he should be provided with 8 
of many, would be much better applied to strengthening book of tickets after the style of cloak-room tickets. One of 
existing organisations. these tickets could be purchased, say for a penny, by a person 
This and similar questions affecting the future position entering the library ; the counterfoil with his name thereon 
and prospects of technical staffs have received the attention being kept by the attendant. 
of the National Executive Council of the E.P.E.A. and a By this means a business man, having to go to the librars— 
deputation from the Council has already put the views of the and many have to spend hours there—could be communicat 
Association before the Board of Trade, at an interview on the with from his office by telephone, the procedure being ® 
12th ult. with the permanent officials and Sir John Snell, the follows :— 
Electrical Adviser to the Board of Trade, in connection with On the attendant receiving an inquiry for Mr. Blank, be 
the new Bill. would look among his counterfoils for that name and, finding 
Certain information was given in confidence to the deputa- it, would communicate to the attendant within the library, 
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by ’phone or otherwise, the number on Mr. Blank’s counterfoil. 
This number would be called out, giving Mr. Blank to under- 
stand that he was required on the telephone. Persons making 
use of the service would be required to surrender their tickets 
on leaving the library. 7 

The fee could be adjusted so as to make the service self- 
supporting, were it so desired; but, having regard to the 
profits made by the Patent Office, this would not seem to be 
important.—I am, &c., 


London, Feb. 28. A. H. Morse. 


Se a 


THE EDUCATION OF THE’ ENGINEER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As a small supplement to Colonel O’Meara’s recent 
extremely important Paper, perhaps I can usefully call 
attention to the fact that, amongst other counteracting advan- 
tages, the war has certainly aroused parents to the desirability 
of a changed educational curriculum at our public schools 
as well as at Oxford and Cambridge. 

Soon after hostilities set in there occurred, it will be re- 
membered, a general discussion in the Press on the subject, 
with the result that a Committee was formed which had for 
its special object a reformed public school education. I 
became a member of this Committee, of which Lord Desborough 
was chairman. 

The first step taken was to apply to all the parents of the 
leading public schools (27 in all) enquiring whether they 
would favour a fuller education in science and modern 
languages, even though involving a smaller amount of time 
being spent on Greek and Latin. As the largest and perhaps 
the most conservative school, Eton may be usefully quoted as 
an example. Out of some 900 parents circularised, 536 replies 
were received, of which 512 favoured such a change ; 12 were 
against and 12 neutral. In other instances the result was still 
more striking. l 

The next step was to fòrm a deputation to attend at the 
Headmasters’ Association of that year. The deputation was 
exceedingly well received and seems already to have had some 
effect at several of the public schools. 

Whilst a firm believer in the public school as the best 
means of forming character—for which the Allied Forces 
have much to be thankful—I cannot help thinking that most 
of what Colonel O'’Meaia so ably pleads for will be more 
readily brought about with the changed school curriculum 
that I refer to. 

I would like further to warmly endorse some of Mr. High- 
field’s remarks in the discussion relative to the great im- 
provement effected in many of the younger generation by 
their experiences at the Front. Many have undoubtedly 
become for the first time competent to manage men effectively, 
and this is really one of the most important charactetistics of a 
successful engineer. Having sometimes to select candidates 
for important positions in Australia, I am usually struck with 
the small proportion who are embued with any such capacities 
7 compared with those eminently efficient technically— 

am, &c., ' 


The Athenæum, March 11. CHARLES BRIGHT. 


Technical Catalogues in Foreign 
Languages, 


We have often emphasised the importance of issuing catalogues and 
publicity literature in foreign languages—a matter in which British 
firms have admittedly been insufficiently enterprising in the past. It is 
therefore pleasing to observe that the Sterling Telephone Company 
has started an advertising campaign in which catalogues in five languages 
are issued, These were prepared during the war in order to be avilable 
immediately after the cessation of hostilities. We have before us copies 


of the French, Italian, Spanish and Russian editions, which are well® 


illustrated and attractively got up. We are very glad to note this enter- 
pnsing step by a British firm, which will doubtless meet with due reward. 


t 
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An Electrically Driven Tin Plate Mill. 


The Abertillery Tin Plate Company recently decided to convert 
an existing tin plate mill having two pairs of stands and driven 
by a slow speed horizontal engine to electric drive, and the contract 
for this work was entrusted to the General Electric Company, Ltd. 
Combined with the existing mill was a 70-ton flywheel 20 ft. in 
diameter, and it was decided to retain the flywheel together with 
the old engine crank shaft and bearings. The crank was removed 
from the existing shaft and replaced by a large spur wheel. 

The motor installed was of the induction type supplied with 
power from a power house some miles away and delivered in the 
form of three-phase current at 50 cycles 2,000 volts. The motor 

“has a normal output of 400 H.P. maximum, 800 H.P. being of the 


Fie. 1.—MoToR-DRIVEN TIN PLATE MILL. 


two-bearing type and having a heavy box section bedplate and 
pedestal bearings with low centres of substantial design. 

Power is transmitted between the motor and mill through a 
flexible coupling and the motor drives on to a short pinion shaft 
running in two independent bearings and carries the pinion gearing 
with the spur-wheel already mentioned. The mill shaft runs at 
approximately 40 revs. per min., while the synchronous speed of 
the motor is 214 revs. per min., the range of reduction being 
approximately 5:1. As is customary in motors of this description 
a large radial air-gap has been allowed, power-factor being sacrificed 
to obtain relatively large mechanical clearances. In order to 


Fic. 2.— VIEW or THE MOTOR. 


exclude dust from the motor the latter is accommodated in a brick 
house, the extension shaft passing through the wall. When the 
mill was electrified an additional pair of stands was added so that 
the motor drives three pairs of stands, although the extension 
was not contemplated when the order for the motor was placed. 
Consequently it is often subjected to a considerable overload which 
fortunately it has been found able to meet. 

The power supplied to the motor is controlled by a boiler plate, 
mistake-proof, cubicle with automatic oil-break switch equipped 
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With overload trip coils and a free handle, the usual ammeter, 
voltmeter and energy meter, meters are accommodated on the 
switchboard for measuring the power. The motor is started by 
means of a three-phase liquid starter having a slow motion gear 
and operated by a hand wheel. This starter 1s interlocked with 
the oil-switch so that the latter cannot be closed with the starter 
in any other but the © off °” position. 

As is usual in rolling-mill practice, it was necessary to provide a 
means of slowing up the motor on heavy passes to enable the stored 
energy in the flywheel to be drawn on. This is accomplished bv a 
three-phase permanent grid slip resistance connected in the rotor 
circuit between the slip-rings and the starter. This resistance has 
a number of tappings permitting the actual value of the resistance 
to be adjusted to suit the conditions of working. Normally it 1s 
so connected that there is a drop in speed of about 12 per cent. 
hetween no load and full load. 

The motor slip-rings have, of course, to carry the current con- 
tinously and are provided with brush-raising and short-circuiting 
gear. They are contained in a ventilated protected case. The 
resistances are placed outside the motor house, so that the heat 
dissipated by them does not raise the ambient temperature of the 
cooling air. 

The excessive overload on the motor, due, as has been mentioned, 
to a subsequent decision to add further stands to the mill, on 
occasion, prove so heavy that the breaker protecting the motor 
trips. To preclude such delays in working, a very large seale 
ammeter has been placed in a prominent position over the stands 
so that the mill operators have it in full view and can sce on it 
plain marks show ing the limit of current that should not be exceeded. 
If this limit is excceded a bell rings and the men are warned thereby to 
ease up slightly and allow the motor and flywheel to gain speed. 

We understand that the mill is working with the fullest satis- 
faction to the Tin Flate Company. The whole of che plant was 
supplied by the General Electric Company. 

We would express our indebtedness to the Abertillery Tin Plate 
Company for permission to take the photographs appearing in the 
illustrations and to publish this description. 


Industrial. Development Scheme. 


The Federation of British Industries has issued a memorandum con- 
taining recommendations for the stabilising and development of industry. 
The serious industrial situation is dwelt upon, and the Government is 
urged to announce and put into effect at the earliest possible moment 
a broad, generous and comprehensive policy for the assistance of in- 
dustry in overcoming the difficulties of the reconstruction period. It 
is pointed out that if the reconstitution of industry is impeded during 
the next few critical years for the sake of saving a few millions of ex- 
penditure or obtaining a few extra millions of revenue, the result will 
be the loss of hundreds of millions in the vears which follow, when our 
foreign markets and possibly even our home markets will have been 
captured by competitors. At present industry is faced with serious 
labour unrest, and the difficulties of the situation are being increased by 
complete uncertainty as to future taxation and by uncertainty as to 
the future general economic policy. 

In regard to industrial unrest, the most serious factor of the whole 
situation, the Federation point out that no attempt has been made by 
the Government. until within the last few days, to explain the real 
economic situation and the consequences of the war to the general 
public. At the same time attention is called to the unpardonable delay 
in setting on foot an effective scheme of housing for the working classes, 


Taxation.—The Federation again urge the necessity of a reduction in 
the crushing taxation borne by industiy. The construction of any new 
system of taxation should be postponed until-all the circumstances can 
be carefully examined by a Royal Commission, but in the meantime 
the present Excess Profits Duty should be continued at a substantially 
reduced rate, with provision for a revision of the present datum line in 
cases of great hardship. In any case, it is strongly urged that the 
power to recover exceptional losses incurred during the reconstruction 
period should be reserved to alk firms who have paid on exceptional 
profits made during the war. It is pointed out that in almost all 
businesses, greatly increased working capital is now required, and that 
many firms must, in addition, make a considerable capital expenditure 
either for the reconstruction of their works or for necessary develop- 
ments to meet post-war trade. “Power should, therefore, be given in 
cases where it is proved that capital is required for such purposes, to 
retain for a period a portion of the sums due for Excess Profits Duty or 
for other taxation on profits, or alternatively, loans equal to the sums 
which would have been paid should be granted. Ample reserves shonld 
also be allowed to be retained for depreciation of stocks. 

Export Restrictions.—The Federation urge the removal of all restric- 
tions on export as rapidly as possible, but where it is necessary to retain 
any system of licenses, the machinery for granting licences should be 
sun plified. 
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Import Kestrictions.—The Federation strongly urge that the re- 
sumption of normal industrial activity in this country will be gravely 
prejudiced and the effect upon employment must be most serious unless 
a reasonable control of restriction of imports is continued. lf adequate 
employment is to be given, it is necessary that products which compete 
with those of any industry in this country should not be imported, or, 
if imported, sold at prices with which existing conditions make it im- 
possible for the home industry to compete. 

Other For:ns of Control.—-The Federation urge the abolition of ail 
restrictions and interference with the normal course of trade a» rapidly 
as possible, and special attention is called to the delays imposed on 
commercial cables and postal correspondence with overseas markets by 
the continuance of the censorship. 

Additional Measures.—Among other plans of the Federation arm thr 
following :—(1) The Treasury and Government purchasing departments 
should settle the Government's accounts with manufacturers at the 
earliest possible date; (2) the Government should at once place as 
many orders as possible, and British Overseas Governments and other 
large purchasers shonld be pressed to do the same ; (3) In order ta 
encourage the placing òf orders the Federation recommend + (a) Th: 
Government to give liberal financial and other assistance to any sound 
British enterprise prepared to purchase British products on a lars 
scale; (4) that when permission is granted for the issue of new capt, 
a preference should be given to all British. or approved foreign peron, 
firms or corporations prepared to buy all the manufactured materu! 
required by them from British producers; (c) that for the present no 
new issue of capital should be allowed unless an undertaking is given 
that at least 50 per cent. of the orders for manufactured material whieh 
will be placed as a conséquence of the issue of eapital, shall be placed m 
the United Kingdom: (1) in regard to pre-war and early war contracts 
with overseas purchasers, where owing to war conditions it has not been 
possible for contractors to fultil their obligations, it should be recognise! 
that #t-i6 in the national interest that such contracts should now tx 
completed, lt will he necessary. however, if certain of these cantracts 
are to be carried out, that assistance should be given to the contractors 
The Federation consider the Treasury a most unsuitable department to 
be the tinal authoritv for the administration of assistance to industry 
and other interests, and therefore, it is suggested that a further authonty 
—either a Committee of the Cabinet or a Committee of both Houses of 
Pailiament, should be set up to which appeal might be made. 


r 


Birmingham’s Electricity Supply. 


Last week Birmingham Corporation adopted the report of the Electric 
Supply Committee. which recommended the acceptance of the offer oi 
Lord Norton to sell to the Corporation the Hams Hall estate for £37,000, 
and that the Finance Committee be instructed to apply to the L.G. Board 
for sanction to borrow £38,000 to cover the purchase money. The 
chairman, Mr. Burman, explained that it was a proposal to purchas 
an estate of 1,000 acres for a new electric power house. The station war 
not required immediately, but the Committee were looking forward It 
years, and even more. The justification for the proposal was to be found 
in the continuous growth of the electric supply department. Eighteen 
years ago, when the Corporation took over the supply, their first |2 
months’ trading produced a gross revenue of £55,000, but this year t 
would closely approach a million sterling. Then they sold just over 
3,000,000 units of current, now they were selling 160,000,000 units 
Since the outbreak of war the out put and revenue had more than doubled. 
They could only judge of their future requirements by past experience. 
The Summer-lane station, which was not a small one, was fully developed 
in 10 years. At the same rate of exnansion—which might, however, te 
accelerated-—the Nechells station, on which they were now engaged, 
would meet the city’s requirements for 15 years. In selecting a site for 
an elerfric generating station there were two primary considerations 
Coal and water must be available in abundance. With regard to ceal 
Birmingham was favourably situated ; but as to water, no large nvr 
flowed near Birmingham, and in secking their new site they had to bear 
that in mind. Last year they burned 314,000 tons of coal, at a cost of 
£298,000, In the cooling towers at Summer-lane they had in daily 
circulation nearly 30,000,000 gallons of water. At the new permanent! 
station at Nechells, when developed to its full capacity, it was estimated 
they would have 84,000,000 million gallons in daily circulation. Along 
the western boundary of the Hams Hall estate there was an aqueduct. 
through which. flowed daily some 25,000,000 gallons of water. No other 
such head of water was to be found within 20 miles of Birmingham. and 
it was the presence of that water which was the determining factor iD the 
selection of the Hams Hall estate. The whole control and conduct of the 
electrical industry was in the melting pot, and it was generally believed 
that the Bill would be modelled upon the report of the Board of Trade 
Electric Power Committee. In that case the new order of things would 
involve the abolition of the present municipal and county pouner 
for the purposes of electrical generation. One of the new areas woul 
include Birmingham, and clearly the city should lead in the developmen! 
of its own particular area. It was true Birmingham would want th! 
station for its own necessities in the not far distant future ; but, in V€“ 
of the coming change, there was additional reason to take care that 
Birmingham was not ousted from its natural position of leadership. 40 
Committee had passed a resolution protesting against the remova! © 
the control of electricity supply from the Board of Trade to the new 
Ministry of Ways and Communications. 
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The Goal Commission. 


During the week the Coal Mines Commission, appointed to inquire into 
the conditions of the coal industry, has taken much evidence as to the 
serious effect which the concession of the demands of the miners for 
shorter hours and increased wages would have upon various trades and 
industries, including the tron and steel trades, shipping and exports. 
he witnesses examined included representatives of the men, colliery 
owners, the iron and steel trades, shipping, &c.. 

On Tuesday interesting evidence was given by Sir Richérd Redmayne, 
who submitted statistics of actual working times, the effect of the Eight 
Hours Act, the output, &c. The Eight Hours Act led to a higher state 
of organisation in lowering and raising the men. The loss of effective 
working time due to the Act was only 26 minutes, and the time of the 
coal hewers in Northumberland and Durham was ‘not affected at all. 
He doubted whether winding times could be reduced with due regard 
to the safety of the persons being lowered. He gave 20 per cent. as a 
safe and conservative figure of the immediate reduction in output from 
the proposed reduction in working hours, but the ultimate reduction 
would be considerably less. With suitable safeguards, mechanical 
haulage might be further utilised. The introduction of a double shift 
of coal hewers in those districts where it was not comnronly adopted 
would lead to the absorption of all the mining labour now available. Sir 
Richard put in a tabulated statement showing the annual growth in the 
use of ‘mechanical coal cutters in the United Kingdom and United States. 
In 1903 there were 643 machines in the United Kingdom, producing 
5,245,578 tons, while in the same year in the United States there were 
6,658 machines, producing 69,620,441 tons. In 1916 there were 3,459 
machines in Great Britain, producing 26,303,110 tons, compared with 
16,197 machines in the United States, producing 253,295,960 tons. 

Dealing with the effects on the coal mining industry of a system of 
collective production, Sir Richard said that the present system of in- 
dividual ownership of collieries was extravagant and wasteful, whether 
viewed from the point of view of the coal mine industry as a whole or 
from the national point of view. Advantages which would result from 
collective production would be : Enhanced production, diminished cost 
of production and prevention of waste. From collective production to 
collective distribution was a small step. At present he did not favour 
State ownership,though he was strongly in favourfof collective production, 


Control of Electricity Supply. 


‘The proposal to TRANSFER THE CONTROL OF ELECTRICITY SUPPLY from 
the Board of Trade to the new Ministry of Ways and Communications is 
rightly arousing considerable opposition on the part of municipal and 
company-owned undertakings. Already resolutions of protest have 
been passed by many municipal corporations, including Barnsley. 
Birmingham, Bradford. Bristol, Canterbury, Colchester, Colne, Derby, 
Dundee, Edinburgh, Glasgow, Leeds, Manchester, Salford, Taunton, 
Wimbledon and Wolverhampton. 

In a reasoned statement against the proposed transfer the Incor- 
porated Municipal Electrical Association states that the change is viewed 
with very grave concern, ‘It is pointed out that the consumption of 
coal by railways is only 8 per cent. of the total home consumption, 
whereas the consumption by factories is 31-8 per cent., mines 10-6 per 
cent., iron and steel industr es 16-4 per cent. and the domestic user 18-5 
per cent. The consumption of electricity by railways is never likely.to 
exceed I0 per cent. of the national electricity supply in aggregate. 
Therefore, it is dificult to see how the interests of the gencral manu- 
facturing community, who are by far the largest users of electricity, 
can be adequately protected by the proposed Ministry of Ways and 
Communicationg, whose predominating interest will undoubtedly be 
railways. 

At the annua! mecting of the Convention of the Royal Burghs of 
Scotland on Friday last a resolution was passed regretting that the 
Government scheme of electric power supply had not yet been placed 
before Parliament, and viewing with great apprehension the suggestion 
to transfer the control of electricity supply to the Ministry of Ways 
and Communications. 


SS a e 


Industrial Disputes. 


The dispute between 300 electrical workers and two Manchester firms 
has been settled. The transformer workers had asked for a minimum 
rate based on a pre-war rate of 39s., with the addition of 26s, 6d. war in- 
Creases and 124 per cent. on the total. The principle of the minimum 
rate has now been agreed to, the sum fixed being on a pre-war basis of 
35s., which is equivalent toa wage of 68s. Gd. to-day. The men on strike 
have now returned to work. 

The adjourned conference on the claim of the Tramway WoRKERS for 
a 44-hour weck took place at Manchester on Friday and Saturday last, 
and it is stated that. certain recommendations were agreed to, which, it is 
hoped, will lead tu a settlement of the dispute. The parties to the con- 
ference were representatives of the Municipal Tramway Association, the 
Tramways and Light Railways Association, and the National Transport 
Workers’ Federation. The settlement proposals will be submitted for 
ratification at separate mectings of the three bodies to be held this week. 

It is reported that the office of Chief Industrial Commissioner will 
be\abolished and the staff will form the nucleus of a new Conciliation 
Department to be established in the Ministry of Labour, with Sir David 
‘Shackleton, the Permanent Secretary, placed at its head. 
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Ship Lighting and Heating. 


Messrs. Simplex Conduits, Limited, have recently issued a new booklet 
dealing with electric lighting and heating for ships. For many years 
the company has devoted special attention to electric lighting and 
heating for ships, and Simplex fittings and appliances were supplied to 
the R.M.S. ‘ Lusitania,’ ‘‘ Mauretania ” “Aquitania ° and severa 
other large steamships. 

The book is fully illustrated and shows many of the special designs 
which the firm have executed on some of the important Atlantic passenger 
liners. There is a good range of designs of indication lanterns, a type 
of fitting in which the firm has always specialised. There is also shown 
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a variety of light fittings suitable for ships—from the small cabin to the 
elaborate saloon of the modern floating hotel. The illustrations are all 
from photographs of actual fittings supplied for their special purpose. 

The illustration shows a type of the Plexsim hot-bar fire, specially 
designed for cabin use. There are also designs of convector type heaters 
of elaborate design, for saloon use. The multiple electric toaster shown 
is a businesslike piece of apparatus and must be exceedingly useful in a 
ship’s galley. 

The last page is devoted to an illustration and description of the 
Simplex punkah, which is an ingenious device for using electricity to 
replace the Punkalf Wallah. It is claimed that the solenoid and plunger 
arrangement is a perfect imitation of the human pull: regular and 
thythmic. It has the advantage of taking but little current, and as 
electricity neither sleeps nor neglects its duty, there should be a great 
future for the device in tropica] countries. The trade can obtain copies 
of the booklet on application to the Company at Garrison-lane, Bir- 
mingham, or 113-117, Charing Cross-road, London, W.C.2. 


SNR RA EE NOE TY 
Industrial Foremen. 


On Saturday afternoon last a party of upwards of 300 of the leading 
representatives and foremen of eight important engineering firms in the 
district were received and entertained by the British Westinghouse 

sompany at Trafford Park. The function was organised by the Westing- 

house Fcoremen’s Association, and enabled a large number of practical 
engincers to foregather within the works of a large industrial manufac- 
turing concern for the commendable purpose of mutual discussion and 
dissemination of ideas on matters relating to methods of production, 
machine tools, labour-saving devices and works’ administration. 

Addressing the gathering, Mr. Mensforth (general manager, British 
Westinghouse Company) remarked that the result of such visits was of 
the greatest value, and emphasised the fact that the Westinghouse 
Company was not a one-product factory, but was rather a general 
engineering organisation. There was no other factory in Europe with 
the same range of production under one roof. The war had taught us 
the value of co-operation and team work. It was as wrong in principle 
to hoard knowledge as it was to hoard food. Industrial foremen had a 
tremendous influence upon industrial conditions. He accorded a most 
hearty welcome to the visitors. 

After the works had been viewed, tea was served in the staff canteen, 
and in the evening the Westinghouse foremen entertained the visitors 
to a smoking concert in the Westinghouse Club, where a programme given 
by “ The Jollics ° Concert Party was heartily enjoyed. 


Patent Record. 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsurn, ELis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1915 SPECIFICATION. 

14,516 La Cour. Dynamo-electric machine for transforming alternating current into 
continuous current, or vice versa, and applicable also as a double current gene- 
rator. (14/10'14.) 

A dynamo-electric machine, serving as motor-generator or as double-current 
generator, consisting of a direct-current machine and an asynchronous alternating- 
current machine. with a primary winding on the stator and a secondary winding on 
the rotor. the arrangement being that the armature winding of the direct-current 
machine is the usual direct-current larmature winding provided with equipotential 
connections, adapted also to serve at the same time as a secondary winding for the 
alternating-current machine. the equipotential connections acting as the short- 
circuit connections of the secondary winding. 


1919 SPECIFICATIONS. 
116,879 CHaittiey. Contact-breaking device for magneto ignition. (5.6/17.) 
119,657 FABRIQUE DES LONGINES FRANCILLON & Co. Energy meters for alternating 
electric current. (17/9;17.) 
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122,431 Berry. Electrical transformers. (30/10/17.) 


122,438 Carper. Electric apparatus for purifying and disinfecting air. (10/8/18.) 
122,443 REYROLLE & Co., COATES & MIRREY. Earthing devices for electric oil-break 
switches. (18/1/18.) . 
122,452 Coie ee arrangements for internal combustion engines. 
122,478 Mossay, JACOBY & Enctosgp Motor Co. Cooling of dynamo-electric machines. 


112.949 Jazaci. Electric igniter for combustion motors. (24/1/17.) 

122,511 EP ANDEM Co. & WILLIAMS. , 
eae nds of electric appliances, such as electric hand lamps and the like. 

1/2118.) 

122.520 Ever & BritisH AGENCIES. Enclosed electric bells. (20 /2/18.) 

122,534 HUNTINGTON, HEBERLEIN & Co. & BINGHAM. Apparatus for the electric separa- 
tion of suspended particles from gaseous bodies. (5/3/18.) 

122,558 GHIJEEN & NAAMLOOZE VENNOOTSCHAP VITRITE Works. Bases for incandescent 
electric lamps. (9:4°18.) 

122.580 Cooke. Electric contact-breakers or interrupters. (25/6/18.) 

122,592 LiverTon. Electric time transmitters or master clocks. (30.7/18.) 


122,600 BopmaNn. Electric lamp-holders. (31/8 18.) 


122,659 CLEAveR & SANoOYCROFT, Insulation of the windings of electrical machines and 
A apparatus. (109/17.) 
122.660 ENGeLIKeE. Automatic arc lamps. (26/10/17.) 


122,665 ELectromotors, LTD., & LONGBOTTOM & GREENHALGH. Dynamoc-electric 


machinery. (2:11/17: addition to 99917.) o. 
122,675 pios Systems and apparatus for the electric transmission of power. 
(31 /12/17.) 


122.676 Harris. Sign telegraphs and other like electrical advertising devices. (9/1/18.) 

122,682 Mackenzie. (Despard & Gordon Co.) Mechanical movements for electric 
Switches. (21/1/18.) 

122.689 Pieper. Dynamo-electric machines. (28/1 /18.) ; 

122,690 ee kas & J. L. Motors, LTD., & WHITEHORN. Dynamo-electric machines. 
(28/1 18.) 

122,691 Se & J. L. Motors, LTD., & WHITEHORN. 
(28° 1/18.) 

122,697 Rosin. Electrodes of electric batteries. (30/1/18) i i 

122,711 Barnicoat. X-ray fluorescent screen attachment for the localisation of foreign 
bodies. (6/2/18.) 

122,719 COURTIER & COURTIER, 
sation of fusible wires. 

122,741 B.T.-H. Co. (G.E. Co.) 

122,747 AUTOMATIC TELEPHONE Mra. Co. 
phonesystems. (27/3/18.) 

117,445 ATELIERS CugNop Soc. ANON. Electrical installation systems. 

122.780 Campion. Réntgen-ray and like apparatus. (22,6/18.) 

122,797 Hout & Brooks. Controlling switches of combined ammeters and volt meters 
used in connection with dynamo lighting and battery-charging systems of 
motor vehicles and the like. (31/8/18.) 

122,771 CAMPBELL. Electrically-heated perforator. (29/5,18.) 


Dynamo-electric machines. 


Apparatus for producing flashes by the electric volati- 
(12.2;18.) 
Dynamo-electric machines. (21/3:18.) , 
(Automatic Electric Co.) Automatic tele- 
(21/6/17.) 


t 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 


January 20, 1919, 
1,457 Francois. Electric signalling apparatus. 
1,464 Parker. Electric terminals. 
1,470 STERLING TELEPHONE & ELECTRIC Co. Signalling systems for mines, &c. 


January 21, 1919. 
Electric door bolt. 
027 Ewart. Electric switches. 
531 Harrison & Russer. Incandescent lamps. 


1,512 Maaas. 

l 5 

ea WEsTINGHOUSE ELEcTRIC & MFc. Co. Geared turbines. 
1 

1 


(31/8/17, U.S.) 
43 Huart. Dynamos. 
049 Etms & Satway. Fusible electric cut-outs. 
1508 BRITISH IGNITION & LIGHTING Co. & BENNETT. Securing pole shoes of magneto- 
electric machine. 
1,562 Western ELectric Co. Telephone transmission systems. 
1,571 MELLERSH-JacKsSON. (Cutler-Hammer Mfg. Co.) Electrically heated crucibles 
for type casting. 
January 22, 1919. 


591 Oxsprinc. Electric cable sockets. 
223 MATSON & Roserts. Telegraphs. 


~~ 


1 

1 

1,611 Assotr. Hubcap and pump for lubrication of tramway wheels, &c. 

1,632 SgaiLLes. Dynamos. (30/1/18, France.) 

1, FLETCHER & SAUNDERS. Electric fittings. 

1, B.T.-H. Co. & Martin. Electric motors. 

1,650 Soc. ELECTRO-METALLURGIQUE FRANCAISE. 

Motor control systems. 
January 23, 1919, 

-1,682 Hewett. Apparatus for electrically testing magnetos, &c. 

1,731 MATHESON. Electrolytic cells. 

1,732 Kagiin & MATHESON. Electrolytic cells. , 

1,737 BREgDen, Lucas & IRELAND. Electric starting mechanism for engines. 

1,738 Argese. Electric heating apparatus. 

1,742 Soc. ANON. CoLar. Electric radiators. (24/1/18, France.) 

1,743 Hemincway. Electric generator and starter. 

1,747 DuNHILL. Means operated by rise of temperature for cutting out electrical 


apparatus, 
1,753 & 1,755 Conen, Telephone systems, 
January 24, 1919. 
1,776 Parsons. Electric line selectors. 
1,811 AutomMaATiCc TELEPHONE Mra. Co. & Bates. 
1,848 Rotrensurc. Pocket electric lamps. 


January 25, 1919. 


1,862 Cowper-Cores. Electro-deposition of iron ailoys. 

1,873 LesseLLs. Electric cable carrving or supporting means. 

1,897 Denton & Panton, Electrical apparatus for movemeat or duplication of 
remote control. 

1,905 Noran., Guard chambers for holdirg electric elements. 

1,912 Brack. Electric bell switches. 


January 27, 1919, 


1.950 OLDHAM. Tramway signale 
1,960 SuCcHOSTAWER. Magneto motor. 

971 CoLtins & Waris. Electric clocks. 

976 Bact & Fletcuer. Electric and gas lamps or lanterns. 

985 & 1,986 Dawson & FAwpry. Means for suspending trolley wires. 
991 BENNETT & GARDE. Electrical connections. 

998 Epwarpbs. Cable clips. 

„0O15 DRYSDALE. Relays for alternating or intermittent currents. 


January 28, 1919. 


(11/2/18 France. 
1,668 ZWEIGBERGK. 


Automatic telephone systems. 


2,020 Bycrave. Intercommunication telephones. 

2.038 TURNER. Magneto-electric machines. 

2,052 BartHRopp. Attachment of flexible connections to telephone receiver and 
transmitter. 

2.053 FULLER ACCUMULATOR Co. & Wers. Electric lamps for vehicles. 

2.086 B.T.-H. Co. (G.E. Co.) Mechanism for controlling speed of induction motors. 

2,130 BritisH WestiINGHousE ELectric & Mrc.Co. Electric discharge-gap apparatus, 


@/2/18, U.S.) 
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Gommercial Topics. 
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Suspension of Control Orders. 
The Minister of Munitions has suspended the Calcium Carbide Order of 
September 24, 1917,and the Ammonia Order. 


* * * * 


Metal Prices. 

The Minister of Munitions notifies that the maximum prices for hom 
sales of bar ifon, marked bars, rolled edges iron strip, sheared iron tube 
strip and iron plates and sheets has been advanced 30s. per ton as fron 
the 6th inst. 

The following increase has taken place in the maximum price of coke 
tinplate for home sales as from the Ist inst. : I.C. 20 by 14 112 sheets 
108 Ib., 33s. 104d. ; basis, per box, nett, f.o.t., at makers’ works. 


* * * e 


Non-Ferrous Metal Supplies. ; 

The following particulars are published of the stocks (exclusive of old 
metal and scrap) in this country in possession of the Minister of Munition: 
on the Ist inst. : Copper 51,373 tons, Spelter G.O. B. 27,444 tons, Spelter 
refined 8,860 tons, aluminium 13,004 tons, soft pig lead 100,063 tons, 
nickel 2,332 tons, and antimony regulus 4,325 tons. i 

* * + * 


Disposal of War Electrical Stores. 

The Disposal Board of the Ministry of Munitions has completed 
arrangements for the sale of quantities of electrical apparatus and 
equipment that were manufactured to help win the war, and are now 
available for peace time development. The stores include lighting 
accessories and fans, cables, bell materials, electrical instruments, tele- 
graph and telephone materials, wireless apparatus, searchlights, are 
lamps and equipment, and plant. ~ 

* s * * 


No Contracts with Firms in Enemy Countries. 

The British Empire Union recently issued an appeal to the Mayors 
throughout the country, suggesting that all local bodies should announce 
that contracts from firms connected with the Central Power should be 
given to genuinely British firms. It is now reported that a very large 
number of sympathetic answers have been received. It is urged that 
loca] authorities should adopt a standing order refusing to accept any 
tenders from, and that no contracts be entered into with any firms 
directly or indirectly connected with countries which have been enemies 
since 1914, and that preference be given to genuinely British firms em- 
ploying, British labour. 

* * * * 


Development of the Export Trade. 

It is announced that the Department of Overseas Trade, in concert 
with the War Trade Department, has made arrangements for bringing 
to the notice of exporters through the medium of the Press, Trade 
Journals, Chambers of Commerce and Trade Organisations and by 
special notes direct to firms on the “ Special Register” of the Depart- 
ment, information regarding changes affecting control over exports 
Firms not on the Special Register who desire to receive such information 
may apply for admission to the Special Register to the Comptroller 
General, Department of Overseas Trade (Development and Intelligence), 
73, Basinghall-street, E.C. 2. The annual fee for admission to tho 
Special Register is £2 2s, Enquiries should be by telegram rather than 
by telephone. 


$ * = * 


Anglo-French Commercial Relations. 

The Federation of British Industries has sent a delegation to France 
to confer with the French industrial interests. The delegates, who 
arrived in Paris on the 5th inst., were received by M. Clemente! and 
the British Ambassador, and also by the Congres du Genie Civie and the 
Federation des Industrielles et Commerciales Francaises. The object 
of the delegation is to discuss the methods by which British industty 
can co-operate in the industrial reconstruction of France, and the 
various problems connected with post-war trade between the two 
countries. On both sides there is a keen desire for the closest com- 
mercial relations. The headquarters of the delegates are at the Hotel 


Continental, Paris, and the visit will last about 10 days. Among the 


delegates are :—Sir A. Herbert Dixon, Bart., vice-president F.B.I. and 
president of the delegation; Mr. E. Fitzjohn Oldham, Assoc. of Glass. 
Bottle Mnfrs. of Gt. Britain & Ireland; Mr. S. P. Leigh, secretary, 
F.B.I. delegation ; Mr. D. A. Bremner, British Engineers’ Association; 
Major J. R. Greg, Metropolitan Carriage, Wagon & Finance Company; 
Mr. Walter Deakin, Machine Tool & Engineering Association ; Mr. Chas. 
F. Dixon, Cleveland Bridge & Engineering Company, &c.; Mr. D. N. 
Dunlop, British Electrical & Allied Manufacturers’ Association ; Mr. F. 


C. Fairholme, Thomas Firth & Sons; Mr. Fred Mills, Ebbw Vale Steel.. 


Iron & Coal Company ; Mr. Arthur Stubbs, Association of Drop Forgers 
and Stampers; Col. A. H. Johnson, Johnson & Nephew; Dr. Alfred 
Ree, Association of British Chemical Manufacturers; Mr. Charles H. 
Dade, British Electric Traction Company; Lord Vaux of Harrowden, 
British Electrical Federation ; Mr. A. H. Beatty and Mr. W. Shearer, 
Balfour, Beatty & Company. 


* * + + 


Removal of Trade Restrictions. , 

A discussion arose in the House of Commons on Monday on the Vote 
on account for the Civil Service and Revenue Departments Estimates, 
and Sir Auckland Geddes gave an outline of the Government policy im 
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regard to the removal of trade restrictions, &c. He said the blockade 
had still to be maintained, but he hoped that in a few weeks the barriers 
would be raised. The policy of the Government was to bring down the 
price of the raw O which it held to a level which might be regarded 
as a fair post-war level. No import restrictions would be imposed on 
goods coming from any part of the Empire. All raw material required 
for our industries would now be cleared of restrictions; semi-manu- 
factured articles which were necessary for the manufacturers of this 
country would be admitted free except so far as they were produced by 
industries which it was essential to foster in this country and required 
shielding, in which case they would be restricted. Manufactured articles 
would be subject to restrictions when not necessary for consumption in 
this country or when produced by industries which required to be 
shielded from foreign competition. This arrangement would be transi- 
tionary, and would be reviewed on Sept. 1. The Government was trying 
to push forward exports to Allied countries and to induce them to allow 
our goods to go in as a charge upon the indemnities they would receive. 
The Government meant to attack the problem through imports, exports, 
re-exports, dispersal of stocks of raw materials and the building up of 
industries damaged by the war. 

Mr. Bridgeman, for the Board of Trade, said it was not the purpose of 
thé Board to give licences to favoured individuals. Traders were given 
licences according to their rations. The Board would do its best to pro- 
vide a list of restrictions. The Government meant to drop control at the 
' earliest possible moment. Not the import of all manufactures would 
be prevented from foreign countries, but only those on the list. The 
Board had set up an advisory council to deal with import andTexport 
restrictions. The Commission would sit continuously and be reinforced 


by the addition of representatives of all general interests that required 
to be consulted. 
* * * 


Electricity Supply. i 


BEXHILL Councit has applied to the L.G. Board for sanction to a loan 
of £4,000 for extensions, including £2,400 for 200 house services. 

The promenade at Hastinas is to be illuminated electrically, in 
readiness for the summer season. \ 

TIVERTON Town Council has appointed a committee to consider the 
desirability of providing the town with an electric supply. 

HAMMERSMITH (LONDON) Boroucu Councit propose to instal addi- 
tional electric generating plant at a cost of £15,870. 


CANTERBURY Lighting Committee has raised the price of electric 
current for lighting from 6d. to 64d. per unit. 


Wiacan Council has increased its charges for electric current by 15 per 
cent., making, with previous increases, 40 per cent. over the, pre-war 
rates. 

Hxzywoop Corporation has increased its charges for electric lighting 
by 10 per cent. and power 5 per cent. 

HasLincpDEN Electricity Committee has applied to the L.G. Board for 
sanction to borrow £2,000 for new services. 

Burnuey ELECTRICITY COMMITTEE recently received an application 
for a supply estimated at 2,000 H.-P. 


As there is a local demand for supply of electricity for lighting and 
power, HENLEY-ON-THAMES Council have asked the L.G. Board 
whether they will sanction a loan for an electric'ty supply scheme. 

OLDHAM Electricity Committee will supply free current to local 
traders and others who wish to make a display on the occasion of the 
peace celebrations. j 

LEICEsTER Watch Committee has decided to take steps to improve 
the lighting of the streets and a lighting superintendent is to be appointed 
to superintend the work. 

As Barrow Electricity Committee has not been able to secure pre- 
payment meters for the semi-permanent houses in Roose-road, the 
tenants have been asked to pay a deposit of 10s. for each meter put in the 
houses, 


SOUTH SHIELDS CORPORATION proposes to increase the charges for 
electricity (excepting for public lighting and traction) by 50 per cent. 
over the rates in force during the quarter ended Sept. 30 last. 

As there was a deficit of £879 on the past year's working of the Electric 
Supply department, Lona Eaton Ursan Councit has abolished dis- 
counts and raised the power rate from 0-85d. to ld. per unit and lighting 
by 10 per cent. 

BEDWELLTY Urban Council is seeking authority to deposit a Bill to 
empower the Council to purchase the undertakings of the Rhymney 
Valley & General Electric Supply Company, Ltd., to continue the supply 
of electricity, &c. 


CARDIFF CoRPORATION has increased the charges for electricity for 
lighting and heating from 334 to 50 per cent. upon pre-war rates. 
The salary of Mr. Arthur Ellis, the tramway manager and electrical 
engineer, has been increased by £259, and that of Mr. New, deputy 
electrical engineer, from £359, plus bonus, to £525. 

Last week LIVERPOOL CORPORATION instructed the Tramways and 
Electric Power and Lighting Committee to take the report of the electrical 
engineer into consideration with the view of the necessary steps being 
taken for carrying out the recommendation to erect a new power station 
on a riverside site. 

_ Buackaurn Town CovuxciL has applied for sanction to erect a new 
generating station at Whitebirk, and a deputation will interview the 
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Board of Trade on the subject, and Preston Corporation is to be invited 
to join. Before the war Blackburn had decided to carry out extensions, 
and there are big demands for power which the Corporation is unable to 
meet. 


The borough electrical engineer of RorHERHAM (Mr. E. Cross) reports 
a demand for further electric power equal to 16,800 kw., which will be 
connected up by March, 1920. This total does not include the amount 
to be supplied to Messrs. Steel, Peech & Tozer, the Yorkshire Electric 
Power Company, or Shettield Corporation. 

WELLINGBOROUGH Rural District Council has authorised the North- 
ampton Electric Light & Power Company to erect ‘an overhead line to 
give an additional supply of electricity to Rushden. The supply of light 
and power to villages en route is to be considered. Power is to be sup- 
plied to Irthlingborough and other populous bootmaking centres in the 
district. 

It is anticipated that WaLLasey will be made the electrical distri- 
buting centre for Wirral in the national scheme of electricity supply. 
Last year the municipal electricity department handed over £6,500 to 
relief of rates. A new generating set of 7,500 kw. is being installed, and 
application is being made to the L.G. Board for authority to borrow 
£90,000 for extensions of plant and mains. | 

ROCHDALE CORPORATION has been asked by the D.R. Cotton Mills tO 
make arrangements for a further supply of 1,500 kw. of electrical 
energy by the end of April, an additional 1,500 kw. by the end of 
July, and a total of 7,500 kw. by the end of 1919. The Corporation 
are seeking authority to increase the capacity of their station to meet the 
demand. 


At the meeting of AccrincTon Corporation last week, Ald. T. E. 
Higham intimated that the Tramways and Electricity Committee had 
decided to call in Mr. R. Blackmore to report upon the extension scheme 
at the electricity works. Ald. Sprake objected to the consideration of a 
scheme which would involve an expenditure of nearly £50,000, but Ald. 
Higham pointed out the work proposed to be done was only meeting a 
necessary public demand, and the saving to be effected would pay the 
interest on the sinking fund on the whole of the outlay. 

The action of the committee was approved. 


It was reported to Ipswich CORPORATION last week that the deficiency 
on the electric supply department last year would be over £5,000. The 
Mayor stated that last year the electric supply Committee increased 
the charges for electricity, and it was thought there would be a surplus 
of £1,400. The Armistice came{suddenly and the demand for power 
fell greatly, so they did not obtain the revenue expected. The Com- 
mittee had decided to increase the charges all round from the beginning 
of the April quarter. The demand for power in February was only 
57 per cent. of that of last year. They had also had trouble with their 
plant they did not anticipate, and there was also a great increase in 
wages and the cost of materials. 


Last week Mr. S. L. Pearce addressed the MANCHESTER Rotary Club 
on the Government electric power scheme. He said the first thing to be 
done would be the. setting up of a Central Tribunal, which would take 
over all the powers dealing with electricity possessed by the Board of 
Trade and other Government departments. The first duty of the Tri- 
bunal would be to make a careful survey of the country and to decide as 
to the number of areas required. In those areas district boards would 
control the electrical supplies and sell them at the lowest possible price. 
Having secured the principle of operating over a big area, all classes of 
demand could be met. A disturbing element had recently crept in 
because it was proposed to take the business out of the hands of the Board 
of Trade, who had dealt with it up to the present, and put it under the 
charge of the new Ministry of Ways andfCommunications. He could see 
no reason for placing electricity under railway control. 

Mr. S. E. Britton, city electrical engineer, has submitted to CHESTER 
Electricity Committee a report on the five years’ working of the Corpora- 
tion’s hydro-electric works, ending Oct. 20 last. During that period the 
steam and water works generated 18,247,834 units, of which 8,622,015 
were produced by water power. The income for 6,923,315 units gene- 
rated by steam was £56,540, and total expenses were £51,222, leaving a 
balance of £5,318, while income from 7,299,429 water-power units was 
£59,612, against expenses £17,188, leaving a balance of £42,424. After 
providing £5,359 for accumulators, £26,487 for distribution, and £5,705 
for public lamps, the net combined surplus was £15,550.. Mr. Britton 
says that during the five years the electricity undertaking has benefited 
to the extent of over £20,000 from the use of water-power, and he sug- 
gests that steps be taken to develop further the water power at the weir. 
The existing installation is capable of using 66,000 cubic-ft. of water per 
minute. The Council adopted the report on the 27th ult. 


The recent conference of representatives of local authorities who 
opposed the Shropshire, Worcestershire & Staffordshire Electric Power 
Company's Bill in the last session recommends the setting up of a joint 
board for electricity supply for the area comprising the boroughs of 
WOLVERHAMPTON, WALSALL, WEST BROMWICH, WEDNESBURY and the 
places now supplied by the Midland Electric Corpn. for Power Distri- 
bution, together with the whole of the northern part of Staffordshire, 
particularly the Borough of Stoke-on-Trent and the County of Salop, 
including Shrewsbury, or for such other area as may be shown to be the 
most economical for the supply of electricity in the north-west Midlands. 
The Board would be composed of representatives of the present under- 
takers. Local authorities are to be requested to approve of this report, 
and to appoint three representatives (with the otlcials), together with 
similar representation from the Midland Electric Power Company to a 
future conference. 


A Local Government Board inquiry was held at Braprorp on Tuesday 
into the appheation of the Corporation to borrow £295,125 for additional 
plant and extensions to the Vallev-road and = Bolton-road electricity 
works. Particulars were also given respecting an application the 
Corporation intend to make later for permission to borrow v74.000 for 
transformer chamber equipment and main tines. The Town Clerk 
(Mr. Frederick Stevens). who gave an outline of the proposed works, 
said that the proposals had received the approval of the Director of 
Electric Power Supply. The Corporation desired to place the orders 
at an early date, particularly in view of the return of men from the 
Army to industry. 

Mr. THostas Ropes, city electrical engineer, said that so far as coal 
consumption was concerned the Bradford works were the most economical 
in Yorkshire. at any rate up to two years ago. ‘The coal consumption 
was 2-49 1b. per unit. and he thought that there were few works which 
used under 3b. per unit. Apparently there was a good deal to be 
said for cooling towers. The output had increased from 24,418,282 
units in the vear ended March 31. 1917, to 55.539.998 units in I9I8. 
He anticipated that that rate of merease would continue. Since the 
Ministry ot Munitions and the Coal Controller withdrew the restrictions 
with regard to the small power and hehting consumers and the use of 
electricity for heating, there had been an abnormal rush of applications, 
At present there were in hand 332 applications for either new services 
or additions to present installations, involving a demand for 4,800 kw. 
*Phereavas a possibility that consumers making applications would extend 
them, and probably there would be a further 3.000 kw. required. It 
was anticipated that there would be linking-up in the district. Bradford 
were already linked up with Shipley and the Yorkshire Electric Power 
Company. Even apart from any Government hnking-up scheme, it 
was probable that Bradford would linkup with Leeds .and elsewhere for 
mutual supply. The cost of coal in 1912 was 0-142d. per lb., whereas in 
YOIS it was 0-313d. Costs were also advancing in other directions. 
Evidence of the growth of the demand was also given by Ald. Robinson, 
chairman of the Electricity Committee. 


Electric Traction. 


NottTisGuamM Tramways Committee proposes to place orders for 25 
new tramcars at a cost of about £40,000. 

Wicas TRAMWAYS COMMITTEE proposes to carry out extensions of the 
generating plant at the electricity works at an estimated cost of £101,250. 


Barrow HEALTH COMMITTEE has decided to purchase two 34-ton 
electric motor wagons, at £1,252 each, plus cost of delivery. 


A 20 minutes’ trolley “bus service will be run to Maltby from the 
Broom terminus, ROTHERHAM. 

“BLack sc RN Corporation has dispensed with the services of 16 tramcar 
conductors and 8 drivers, in order to find places for drivers and conduc- 
tors returming from the Army. 

Srock port TRAMWAYS COMMITTEE is considering the question of 
putting motor omnibuses on the Offerton route `n place of the trackless 
trolley cars, which have not given satisfaction. 

SUNDERLAND Electricity and Tramways Committees have agreed to 
an inercase of ld. on she present price of L4d. per unit for traction 
current as from the [st prox. 

EpixRURGH Tramways ComMrrrebk has sent a deputation to London 
in order to examine and report upon the conduit tramways system of the 
London County Council. | 

St. HELENS Corporation is to take over the local tramways, and the 
Tramways Committee has entered into negotiations for the purchase of 
36 of the old tramears. A sub-committee is to report on the relative 
eost of running tramears and motors and electric omuibuses, &e. 

The total revenue of the LEICESTER tramways department for the past 
vear was £294,916 (compared with £243,648 in L917), working expenses 
were £218,506 (£172,583), and gross profit was £76,409 (£71,065). Car- 
miles run were 3,726,462, and passengers carried 50,983,223. 

NORTHAMPTON CORPORATION tramways department has resumed the 
Sunday service of cars. The expenditure during the past vear amounted 
to £50,058, lis. 10d.. and the income to £47,610, 15s. 8d.. leaving 
£2447. los. 2d. to be provided out of the mtes. There was a protit on the 
parcels department of £200. The war bonus amounted to over £7,000, 
Owing toa breakdown at the Corporation power station, the tramway 
service was seriously interfered with during last week end. 

A Sub-committee of EvinnurcH Tramways Committee recommend 
that the cable system should be abolished as soon as practicable after 
the tramways are taken over by the Corporation and that the new system 
be electrified on the overhead principle generally. The first route to be 

‘taken in hand is that from Pilrig, Leith. to Liberton. Motor ‘buses are 
to be acquired to supplement the present system. 

Hvup Tramways COMMITTEE has approved a report of the tramways 
manager (Mr. W... MeCombe) suggesting the introduction of interchange- 
able termini and the abolition of Queen Victoria-square as a central 
terminus. For the past vear the total revenue of the tramways was 
$234.770 and the expenditure £224,757. leaving a balance of £10,013. 
The department is paving £40.000 a year in wages more than before 
the war. Ald. Gillett said that in the last five vears they had lost £50,000 
over halfpenny stages. 

Herr City Council has referred back a recommendation of the Tram- 
ways Committee to ask Mr. J. B. Hamilton, of Leeds. to prepare a report 
on the question of the ‘official responsibility. sta tling, &e. 

Another recommendatiyn of the Committee to increase the salary of 
the tramways manager (MY. W. J. MeCombe) from £600 to £800 a vear 
was referred toa special committee, as the voting in the Council was equal, 
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Imperial and Foreign Notes. 


The eamings of the WESTERN AUSTRALIA GOVERNMENT TRAMWAYS 
for the veer ended June 30 last were £141,470 (increase £15,751) and 
working expenses £105.03 (increase £14,707). The increase in workme 
costs is partiy accounted for by €4,000 more being transferred to 
Y belsted repoirs © gecount:; while the 3 per cent. contribution to 
municipe tities end expenditure on overhaul of tram cars, and mainten- 
ance of track also showed increases. 


The French Government has revoked the provision of the decree of 
August, 1918, which controlled the trade in MACHINE TOooLs AND MECH- 
ANICAL APPLIANCES, 

The project for the supply of hydro-electric power to Pars is being 
revived and the State has been asked to sanction the exploitation of the 
water power of the higher Rhone. It is stated that enough energy can 
be obtained from the river to supply sufficient electricity for lighting and 
power in the whole of the city. 

The following additional items in the BRAZILIAN Customs TARIFF are 
provided for in the Budget Law for 1919: (ex 620) jars, &e.. of earthen- 
ware for h.t. or bell accumulators. insulators in two or more pieces for 
electrical installations (import duty 200 reis per kilog.=2$d. per Ib.), 
electric dry batteries (350 reis each -9d. each). The duty on insulaton 
and other ceramic manufactures, whether combined with copper fittings 
or not, for electrical instalation, 1.000 reis per kilog. = 2s. 3d. each). 


Miscellaneous. 


There is a strong demand for the erection of a Trunk TELEPHONE 
wire connecting Wick and other places in Caithness-shire with the 
South of Scotland. 


The double CENSORSHIP OF CanLe Despatcnes between Creat Britain 
and America has been abolished, and in future cablegrams will be 
censored only in their country of origin, 

In the lists of Pronipirkp axp Res‘ricrED Exports, enamelle 1 
copper wire has been transferred from Class A to Class C and armoured 
cable from Class B to Class C. 


We are pleased to learn that there is a prospect of an carly start being 
made with the construction of the CHANNEL TUNNEL. The project has 
been for the past month under examination by an international sub- 
committee on trade, and othaials of the Board of Trade have been 
ealled over to Paris to assist in the discuss:ons,. 

The works foremen of Wavgood-Otis, Ltd., held their Anncal 
Dinner at the Bedford Head Hotel. London, on March IL. The company 
numbered about 30. and included Mr. D.W. R. Green (managing director) 
Mr. E. P. Martin, Mr. C. Colebrook, Mr. C. Piggott, Mr. J. Bellamy, Mr. 
R. Little and Mr. J. W. Lancaster, An excellent dinner was followed by 
speeches and songs, 

The Board of Referees has increased the statutory percentage free of 
Excess Prorits Dury at l1 per cent, for companies and 13 per cent. in 
other cases for the business of makers of permanent maumets. and in the 
case of telephone service in Chili (on the application of the Chili Tele- 
phone Company) the rate has been tixed at 7} per cent. for companies 
and 9} per cent. for other businesses, 

The accounts of the British WESTINGHOUSE EWPLoy ees War RELIFF 
Frsvp to Dee. BE, 1918. shows that the contributions since the fund 
was established on Aug. 22, 19]4. amount to £63,150. of which the 
employees have contributed 41.359. The amount paid to dependents 
is Y45.096 and £12,763 has been placed to disablement and dependents 
fund. and £2.890 spent in donations to local and National funds and 
Christmas gifts The families in receipt: of weekly relief number 820. 

Mareoni’s Wireless Telegraph Company resumed its commercial 
service between this country and Canada at a.m. on Monday last. 
Permission has not bet been accorded for the transmission of such 
telegrams to the United States, The Company has also been authorised 
to establish commercial wireless communication wit) Spain as from 
the 3th inst. The charge per word will be 24d. with a minimum 
charge of lOd. per telegram. 

In addition to the resumption of its commercial service between this 
country and Canada, th» company will transmit wireless telegrams at 
the ordinary rate for Bermuda, British West Indies and British Guiana. 


Mr. C. M. Walter, M.Se., chemist and engineer in dha rge of the Indus- 
trial Research Laboratories, Birmingham Gas Department. jast week 
addressed the members of the Birmingham Section of the Institute of 
Metals on the subject of FUEL Saving in FURNACES. There were two 
types of the electric mufte and oven furnaces used in industrial opera- 
tions. ‘The first was a wire wound furnace in which the mutte or oven 
was wound with nichrome or wire composed of similar metal which 
was heated by electric current ; and the second was the resister type. 
in which the heating was effected either by means of resister material 
placed around the muffle or else due to the mutte acting as the resister 
itself. The industrial application of these types of furnace was limited 
and practically confined to laboratory work or heat treatment of small 
commodities, where temperatures could be readily and accurately con- 
trolled. The question of the cost had a good deal to do with the re- 
stricted use. ft was interesting to note, however, that in the case ofa 
special design of tubular furnace the application of electric heating had 
been found to give excellent results for certain classes of work; and 
already a number of such designs had been placed on the market by 4 
Birmingham firm (Messrs. Kynoch), who had taken up the manufacture 
of electrically-heated furnaces of that type. 
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Educational. 


MANCHESTER (CORPORATION has increased the salary of Mr. C. J. 
Maxwell Garnett. principal of the College of Technology, from £1,000 to 
L100 per annum. 

The Council of Anvstronxe COLLEGE, Neweastle-on-Tyne, has accepted 
an offer of the Elswick Educational Institute of three scholarships, cach 
valued at £55 a vear, with a view to training for degrees or diplomas in 
engineering. 

it is reported that there is en increase in the number of electrical 
eng neering students in the UNIVERSITY COLLEGE or ` NortH WALES, 
B mgor. oid advantage has been teken of the training fe cilities afiorded 
hy the depart ment ta the disabled soldiers et the Bangor centre. 


The Senate of CAMBRIDGE Usiverstry has approved a grace pro- 
viding for the establishment of the degree of Ph.D. Candidates, before 
submitting a dissertation, must have pursued a course of research for 
not less than three vears, of which one vear, in the case of a graduate 
of the university. and two years in the case of other students, must be 
spent in Cambridge. 


Tenders Invited and Accepted. 


The Guardians of Dogus Union require tenders by noon March 19 for 
three or six months supply of electric tittings, &e. Particulars from the 
Clerk, l. James-street, Dublin. 


7 fer six 
Forms of tender 


West Ham Gcarpivns require tenders by 10 a.m. March 2 
months supply of electrical fittings, ironmongery, &c. 
from the Clerk, Union-read, Leytonstone, London, E.11. 

Tenders are required by first post March 17 for the supply of electrical 
goods for six months or one year to the CHESHIRE COUNTY ASYLUM, 
Parkside. Macclestield. -Forms of tender, &c., from the Clerk. 


The Cattle Markets Committee of the CORPORATION OF LONDON require 


tenders for electrical work at the Metropolitan Cattle Market, Islington. - 


. Particulars from the City Electrical Engineer, Guildhall, E.C. 
before noon March 19. 


BrapForpb Corporation require tenders hy March 22 for the supply of 
steel girder tram rails, copper rail bonds, &e. Specifications from the 
city Engineer and Rurveyor. 

ABERDARE’ Urban Council require tenders for the supply of three 
double-deck tramears. Specifications from the General Manager, 
Electricity and Tramway Offices, Aberdare. 


‘Tenders 


Hutu Electricity Committee has accepted the tender of Dick, Kerr & 
Company ter a 1.500 n.p. motor-generator and switchgear at £5,805. 


BATTERSEA (Loxpon) Borotui Councit has accepted the tender of 
Babeock & Wilcox for an air cooler and heat conservator plant at 980. 


The contracts for the first two new 52.500 u.r. units for the hydraulic 
development of the Macana River for the Hydro- Elect ric Power Com- 
mission of Ontario have been placed with the American house of Well- 
man, Seaver & Head. of London, These units will (it is claimed) be the 
largest which have vet been installed. 


Appointments Vacant and Filled. 


A lecturer in electrical eneineering is required at the Merchant Ven- 
turers’ Technical College. University of Bristol Commencing’ salary 
£300. Particulars from the Registrar. 

An assistant lecturer in electrical engineering is wanted for day and 
evening Classes at the Heriot-Watt College. Edinburgh. Salary £200. 
Applications to the Principal by March 22. 

The Governing Body of the Battersea Polytechnic require a 
Principal. Salary from £800 to £1000 a year, according to qualifications 
Particular- from the Clerk to the Governing Body. 


Two assi-tents are wanted in the electrical engineering department of 
the Boyar Treustean COLLEGE, GLASGOW. Salary €200-€300 and 
£150-£175 per annum. Applications to the Professor of Electrical Engi- 
neering by March 314. * 

A general secretary is required for the Municipal Tramways Associa- 
tion. Salary (according to qualifications) not less than £750 per annum. 
Applications to the hon. secretary, Mr. G. W. Holford, Tramway Offices, 
Salford, by March 24. 


Brighton Education Committee invite applications for the position 
of head ot the electrical engineering department of the Municipal Tech. 
nical Colieve. Salary £300 per annum, but the scale is to be revised. 
Applications (on forms to be obtained from the secretary, Mr. F. Herbert 
Toyne, 54. Old Steine, Brighton) by April 3. 

A chief assistant electrical engineer is required by the electricity 
department of Bradford Corporation. Salary £750 per annum. A 
Managerial assistant is also required by the department Salary £500 
per annum. Application forms, &e., from the city electrical engineer 
and manayer, Mr. Thos. Roles, and applications to the town clerk, Mr. 
Fredk. Stevens, Town Hall, Bradford, by Mareh 27. 

The Board of Trade has appointed Major G. Fetherston, D.Sc.. 
as Trade Commissioner at Sydney. 

Mr. Douglas MeCandlish, M.Sc., has been elected professor of applied 
chemistry at the University of paces 

Mr. William Billington, late chief assistant to the Salford Corpomtion 
Tramways. has been appointed general manager of Wigan Corporation 
tramway> at a commencing salary of £450 per annum. 


M.C., 
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Business Items. 


Mrs. Harry Bibby, widow of the late Mr. H. Bibby, electrical engineer 
of Bold-strect, Warrington, announces that she is continuing the Wiiieede, 


The Agricultural Eleectrie Discharge Company, Ltd.. has closed its 
Gloucester offices, and has removed its registered oftices from Gloucester 
to SL, Great Charles-street, Birmingham. 


Messrs. Wellman, Seaver & Head, Ltd., the James Smith Hoisting 
Machinery Company, Ltd.. and the engineering department of Rosebery, 
Owen & Co. , Ltd., have arranged to amalgamate. 


Augustus Hy. Speyer and Albert Edward Towers (trading as J. H. 
Scott & Company), electrical engineers, &e., 12 & Ly, Lancaster-street. 
New Bond-street, London, W. 1, have dissolved partnership. 


Messrs. M. H. Dinshaw & Co., P.O. Box 448. Fort, Bombay, desire to 
receive catalogues and quotations from manufacturers of oil, gas. and 
steam engines, boilers, wood and metal working, machinery -, lathes, ke. 


Messrs. Tredeyars, Ltd., wholesale and export actinl supplies, are 
making a special offer of polished wood blocks (imitation teak) Yn gross 
lots only, for delivery early in March. Price and particulars may be 
obtained from the firm, 9, Diana-place, Euston-road, N.W. 


Hector Tulloch, C.B., and Jas. Douglas Haworth (carrying on business 
as Major Tulloch & Haworth), consulting engineers, 28, Victoria-strect, 
London, S.W. l, have dissolved partnership. Debts by Maj. Hector 
Tulloch. 


The Miptaxp Enrcrric Mre. Company, Barford-street, Birmingham, 
have just issued an abridged list of their ironclad switch and fuse gear, 
in which particulas and prices are given of the various specialities of the 
company. 

Mr. Alfred Shuttleworth, chairman of Clayton & Shuttleworth, Ltd. 
has retired from active participation in the business, after an unbroken 
connection of 50 years with the firm. Mr. P. W. Robson, vice-chairman 
and managing director, has been appointed chairman of directors. 


Messrs. C. A. Vandervell & Company have secured the Austin Motor 
Company's contract for lighting and starting sets, one of the most keenly 
competed for orders in the trade, and the Acton firm is to be congratu- 
lated on having their equipment standardised on the cars of this famous 
British company. 


Mr. James Whitcher, who has been with the B.T.-H. Company for 17 
years, has joined the staff of Messrs. Kennedy & Donkin, consulting 
engineers, of Westminster. As a leading designing engineer on main 
switchgear and electrical control, transmission and distribution work. 
Mr. Whitcher has been in close” practical touch with much of the develop- 
ment that has occurred in thisimportant branch of electrotechnics. Before 
specialising in this section, he had 12 years connection with steam and 
electrical engineering. 


Mr. William P. Durtnall. inventor and patentee of the Paragon” 
thermo-clectric ship*propulsion patents, asks us to mention that certain 
patent specifications not bearing the official stamp have been (since 1912) 
inadvertently sold by the Patent Office sales department. Whilst 
travelling in France recently he came across such an unstamped docu- 
ment, and the Comptroller-General has acknowledged the error by the 
issue of an officially stamped and signed document. The patent referred 
to is No. 19,903 1911, applied for by a Swedish firm. 


Messrs. A. P. LUNDBERG & Sons have recently issued the 6th Edition 
(56th thousand) of the “ Lektrik Lighting Connections.” Various 
improvements and additions have been made. the matter has been 
revised and brought up to date and there are now over 240 illustrations 
and wiring diagrams. The size of the page is larger and there ts an 
interesting chapter on ©“ Improved Tumbler-Switch Controls and Modern 
Systems of Wiring” Arrangements have been made to continue the 
tirm’s system of competitive examinations, 


It is announced that the English Electric Company, which was recently 
formed to consolidate under one direction and management the various 
interests of the Coventry Ordnance Works, Dick, Kerr & Co., the Phasnix 
Dynamo Mfg. Co., the United Electric Car Co. and Willans & Robinson, 
now exercises a predominating control over the five undertakings. Tt is 
proposed to interfere as little as possible with the internal organisation 
of the respective works, but the English Electric Company will take over 
the whole of the external business management, and with certain excep- 
tions, such as the civil engineering and contracting department of Dick, 
Kerr and certain special products of the Coventry Works, will conduct all 
selling and other negotiations with the public. 


Bankruptcies and Liquidations. 


A meeting of creditors of the Osram-Robertson Lamp Works, btd.» 
will be held at 31, Copthall-avenue, London, E.C., on March 24. 


A supplemental dividend (1s. 94d.) is payable at the O.R.’s, Court- 
chambers, Albert-road, Middlesb: ak to creditors of Andrew Matson. 
electrical engineer, late of 10, Hardwick-terrace, Stockton-on-Tees. 


Claims against Balcke & Company, Ltd., 194, Coleman-street. London, 
E.C., are to be sent to the liquidator, Mr. H. de Vaux Brougham, 33, 
Carey-street, London, W.C., by March 18. 


Claims against the Standard Cable Mfg. Company, Ltd., 35, Great. 
Tower-street, London, E.C., are to be sent to the liquidator, Mr. H. 
de Vaux Brougham, 33, Carey-street, London, W.C., by March I8. 
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Companies’ Reports, &c. 


The Hauirax & BERMUDAS CABLE Company has declared an interim 
dividend of 6 per cent. per annum (3s. per share), tax free, on the ordi- 
nary shares for the past half-year. 

The Direct West Innia CaBLE Company has declared an interim 
dividend of.6 per cent. per annum (2s. 3d. per share), tax free, on the 
ordinary shares for the past half-year. 

At the extraordinary meeting of the Epison Swan ELECTRIC COMPANY 
on Monday the resolutions as to the alteration of the articles of associa- 
tion were unanimously confirmed in connection with the forthcoming 
issue of ordinary capital. 

The directors of the WESTERN TELEGRAPH Company, Lro., have 
declared the second quarterly interim dividend of 3s. per share (tax 
free) for the year ending June 30, 1919, being at rate of 8 per cent. per 
annum. The transfer books will be closed from March 17 to 24 inclusive, 
and the dividend will be payable on the 25th inst. 


The prefit of the TYNESIDE ELECTRICAL DEVELOPMENT COMPANY 
-for the 12 months to Jan. 31 amounted to £4,543, and £751 was brought 

forward. The directors propose to pay a dividend of 10 per cent- on 
the amount paid up on the deferred ordinary shares and to transfer to 
general reserve £1,000; leaving to be carried forward £815. 

PaIisLey District TRAMWAYS Company has declared a dividend of 
5 per cent. per annum (5s. per share) on the preference shares for the 
past half-year, making 5 per cent. for 1918; £16,000 has been placed to 
general reserve (making £100,211); £5,000 to income-tax reserve, and 
£6,072 carried forward. 

The revenue of the JaRRow & District ELECTRIC TRACTION COMPANY 
for 1918 was £15,597, an increase of £4,813. After deducting interest 
and making provision for renewals the surplus was £6,015, and dividend 
on the ordinary shares of 6 per cent. for the vear has been declared, and 
£2,832 carried forward. ` 

The profit of the AUroMaTic TELEPHONE Mra. Company for 1918 was 
£41,331, which, with £11,550 brought forward, makes an available 
total of £52,881. After providing £8,000 for depreciation the directors 
propose to declare a dividend on the ordinary shares of 6 per cent. for the 
year, less tax, leaving to be carried forward £11,281. 

At the recent annual meeting of the NORTHALLERTON ELECTRIC LIGHT 
& Power Company, Jno. Hurrox, who presided, said the accounts 
showed a net profit of £341. 18s. 7d., compared with £248. 16s. 3d 
for 1917. They recommended that the profit should be carried to reserve 
The sum of £169. 19s. 5d. had been spent out of revenue in maintenance 
repairs during the year. 8 

The ELECTRO BiEacH & By-Propucts (LTp.) has declared further 
interim dividends on account of the year 1918 of 3} per cent. (less tax) 
on the preference shares, making 7 per cent. for the year, and of 12} per 
cent. (less tax) on the ordinary shares. The directors are not yet ina 
position to submit the accounts for the year 1918,as8 the excess profits 


duty has not been ascertained. The directors are satisfied with the 
progress made. 


The net profit of the GUERNSEY RalLway Company for the year1918, 
including £319 brought forward, after writing off £766 for depreciation, 
paying debenture interest, placing £300 to generel reserve and £1,000 
to permanent way renewals reserve account, &c., amounts to £1,882. 
After providing the preference dividend the directors recommend a 
dividend on the ordinary shares of 5 per cent., and a bonus of 3d. per 
share, carrying forward £427. 


The net profit of CLARKE, CHAPMAN & Company, LTD., for 1918, 
after providing for debenture interest, repairs, &c., was £170,801 and 
with £4,385 brought forward, the total was £175,187. After providing 
for depreciation on buildings, plant, &c. (£21,932), income tax and 
directors’ fees (£3,429), preference dividend and interim dividend of 2s. 
per share on the ordinary shares, the directors recommend a final dividend 
on the ordinary shares of 3s. per share (less tax) and to carry forward 
(subject to excess profits duty for 1918) £89,623. 


The net profit of Davis & Timmins, LTD., for 1918 (including £32,013 
brought forward), after allowing for depreciation and excess profits tax, 
is £77,659. Deducting interim dividends and placing £2,000 to general 
reserve, and £7,919 to income tax account, there is left £64,529. The 
directors propose a balance dividend at rate of 10 per cent. per annum 
on the ordinary shares, making 8 per cent. for the year, and also a bonus 
of 17 per cent. out of profits (both tax free), and to carry forward about 
£52,389. 

The total receipts of the FaRNHAM Gas & ELECTRICITY COMPANY 
for 1918 were £23,447, against £22,359 in 1917 and expenses were £19.849, 
against £18,130, the electricity sold was 180,486 units, against 183,584 
last year. A dividend at rate of £4 18s. per cent. (less tax) has been 
declared. The chairman (Mr. A. J. Nash) stated that the electricity 
account only showed a balance of £104 10s., against £608. The greatest 
increase in expenditure had been upon fuel, and even then they were 
only carrying on the works in a sort of hand to mouth way. 


The directors of the BoURNEMOUTH & PooLE ELECTRICITY SUPPLY 
Company have declared a final dividend on the ordinary shares of 5 per 
cent. per annum. The output in units sold of the Coatbridge & Airdrie 
Electric Supply Company increased from 10,072,535 units in 1917 to 
11,469,820 units in 1918. During the war 482 employees of the Company 
and its associated Companies were on service; 30 have been killed in 
action and 51 wounded. A large number of men obtained commissions 
from the ranks, and a number of decorations have been awarded. 
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The report of the Rusupen & District ELECTRIC Surety Compaxyr 
states that the development of the company has been delayed owing to 
war conditions. The current supplied is chiefly for industrial power, 
for which, it is stated, there is a large amd increasing demand. The 
revenue from the sale of current increased from £4,181 to £5,264. The 
sum of £550 has been added to depreciation and £100 written off pre- 
liminary expenses. The directors propose a dividend of 5 per cent. for 
the year, leaving £99. 4s. 7d. to be carried forward. 


The directors of the Britisn IxsuLatep & HeELtspy Carles, Lro., 
recommekd a dividend of 8} per cent. (1s. 9d. per share) on the ordinary 
shares for‘the past half-year, making 124 per cent. for the year 1918, on 
the revised capital, and the placing of £80,000 to reserves and deprecia- 
tion, carrying £99,000 forward. Last year, 74 per cent. and bonus of 10 
per cent., making 25 per cent. for the year, were paid on the old capital ; 
£248,500 was added to reserves, depreciation, &c., and 284,792 carried 
forward, after providing for estimated excess profits duty. One new 
fully-paid ordinary share was afterwards allotted for each ordinary share 
held. 

The total connections to the system of the County or DURHAM 
ELECTRICAL POWER DISTRIBUTION COMPANY at the end of the year 
(including the connections of its associated Parliamentary company, the 
County of Durham Electric Power Supply Company) amounted to 
130,086 H.P., an increase of 7,546 H.P. over 1917. The profit for the year 
is £84,707, and, adding balance brought forward (£4,139), the total is 
£88,846. Interest on loans and debenture stock required £12,504, 
leaving £76,342, out of which the directors recommend payment of a 
dividend of 15} per cent. for the year on the ordinary shares (£62,000), 
and the transfer to depreciation account of £10,000, carrying forward 
to 1919 £4,342. The expenditure on capital account at the end of the 
year amounted to £414,795. 2s. lild. Mr. Alfred Bonnin has been 
appointed a director of the company. 


The annual meeting of the MANSFIELD & District Tramways, LT., 
took place last week and the chairman (Mr. A. R. Holland) stated that 
the year’s receipts were satisfactory, but expenses of all kinds had been 
higher, particularly wages. The increase in receipts was to a certain 
extent due to war conditions, and shareholders must look for some 
falling off, but he was glad to say that the district was developing rapidly. 
A substantial sum had been set aside by the Light Railway Company 
for renewals before payment of a dividend tothe Company. The receipts 
from the Light Railway Company enabled the directors again to re- 
commend the payment of the same dividend on the ordinary shares as 
in the previous year, and to carry forward some £600 more after placing 
a further sum of £1,500 to reserves and providing for the redemption of 
debentures. 


The net profit of the NEWCASTLE & Districr ELECTRIC LIGcHTiNe 
Company for the year 1918, after charging interest on debentures and 
loans, and allowing for depreciation, &c., was £8,321, which with £13,257 
from 1917 made a total of £21,578. Out of this the directors recommend 
payment of a dividend at rate of 4 per cent. (less tax) for the year 
(£8,479), carrying forward £13,098 l4s. 3d. The amount at credit of 
reserve for depreciation and renewals was £50,000, and in addition 
£16,000 allowed for the year have been written off plant and machinery, 
&c. Mr. W. D. Hunter, managing director and engineer of the Company, 
has resigned, but he has accepted the directors’ invitation to remain as 4 
director, and Mr. N. S. Tennant has been appointed general manager and 
engineer. Capt. Frank B. Atkinson has found it necessary to resign 
his seat on the Board. 3 


The profit of Bruce PEEBLES & Company, LTD., for 1918, including 
interest and transfer fees, and after deducting administration expenses, 
amount required for debenture service and provision for excess profits 
duty, was £15,657. There has been applied to depreciation reserve 
£6,000 and £976 written off preliminary expenses. The dividend of 7} 
per cent. per annum paid on the preference shares for the half-year to 
June 30, 1918, required £1,915, and the directors recommend payment 
of a dividend on the preference shares for the half-year to Dec. 31, 1918, 
at 7} per cent. per annum, and a further dividend at 2} per cent. per 
annum for the year (less tax), making up the full dividend of 10 per cent. 
in terms of the scheme of arrangement, leaving to be carried forward 
£3,574. A new workshop (200 ft. long, 65 ft. span) has beén erected 
during the year and provided with the requisite plant to cope with the 
satisfactory and increasing demand for heavy steel works plant which 
the company is now manufacturing. 

At the meeting of the Mersey RarLway Company last week, the 
Chairman (Mr. J. Falconer) stated the traffic receipts for 1918 were 
£170,632, compared with £145,324 for 1917, an increase of £25.308 
largely due to increased rates put into force under Government direction. 
The expenditure was £117,736, against £92,173, an increase of £25,563. 
which was entirely due to increases in wages and fuel and material. 
The net result was a sum of £48,078, compared with £48,248 for 1917. 
After paying interest on the 4 per cent. debenture stock (perpetual) 
there remained available for interest upon the contingent debenture 
stock £21,303, which had enabled them to meet the interest on the 
debentures to the same extent as in 1917. They still saw signs which 
led them to believe that the progress which had been maintained ever 
since they had adopted electric traction would continue and even be 
increased. Their system of electric traction was as near perfection a3 & 
practical man could hope to get. When they considered the great diff- 
culties of coal supply, and that their plant could not get the sort of coal 
they were adapted for, they could understand the grave difficulties they 
had to overcome. 


Mr. R. W. Wickham, who presided over the annual meeting of the 
ELECTRICAL DISTRIBUTION OF YORKSHIRE, LTD. , last week, said the new 
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legislation, with which the electricity supply industry was threatened, 
would have caused shareholders to consider what effect it would have 
upon the company, but it was impossible to state that until more definite 
roposals were made. The recommendations of the Electric Power 
Committee who reported were mainly im the direction of removing the 
legislative restrictions, which had so long harassed the electricity in- 
dustry, and with a view to co-ordinating supply. A large number of 
small generating stations was wasteful and inefficient, but the close 
association of the company with the Yorkshire Electric Power Company 
had enabled them to avoid that waste and inefficiency. By the asso- 
ciation capital expenditure had been saved, running expenses reduced, 
and the conservation of coal had been materially assisted. The prospects 
for 1919 were brighter than those for last year. The ceasing of hostilities 
permitting labour and material to be released enabled the board to make 
extensions of the mains which had long been desirable, but had of neces- 
sity been deferred. Many demands for supply were now being made. 

Sir Henry C. Mance, C.I.E., presided over the recent meeting of the 
OxFORD ELECTRIC Company, and stated that, including £750 brought 
forward and an appropriation from past years’ profits of £1,509, the credit 
balance was £10,200. After providing £2,010 for debenture and sundry 
interest, and writing off £240 on account of hire-purchase installations, 
the balance was £7,950. The directors propose to pay a dividend at 
rate of 5 per cent. per annum on the preference share capital and a 
dividend at rate of 5 per cent. per annum (less tax) on the ordinary share 
capital, leaving £200 to be carried forward. Their wages bill was now 
100 per cent. higher than it was before the war. Coal had had the most 
adverse effect upon their returns, and its price was possibly to be raised 
by another 30 per cent. If that advance should be made, the company 
would have to put up their charges proportionately. They hoped that 
the Government would withdraw as soon as possible the order for restrict- 
ing the consumption of electric current, ; 

During 1918 the gross earnings of the West End undertakings of the 
CHARING Cross, WEST END & Crty ELECTRICITY SUPPLY COMPANY, 
Lrp., from sales of current, rents, &c., were £193,858 (against £165,136 
in 1917) ; the expenses, excluding depreciation, were £132,946 (£103,268) ; 
and net earnings were £60,912 (£61,869). Adding balance brought 
forward (£8,285) and interest (£4,794), the total available is £73,992. 
After providing for interest on debenture stock (£17,829), and setting 
aside for depreciation £22,000, the balance is £34,162, out of which has 
been paid the dividend on preference shares for the year (£18,000), and 
the directors recommend that a dividend be paid on the ordinary shares 
for the year at the rate of 4 per cent. per annum, absorbing £16,000, 
leaving £162 to be carried forward. There is now connected to the com- 

y’s West End mains a total equivalent of 753,052 (30 watt) lamps : 
in lighting 460,449, in heating 64,566 and power 228,037 (9,170 H.P.). 

The gross earnings of the City undertaking from sales of current, rents, 
&c., were £238,075 (£212,542), expenses were £199,250 (£147,153), and 
net earnings £38,825 (£65,388. 10s. 10d.). With balance brought forward 
(£18,000) the available total is £56,825. After providing for interest on 
debenture stock, loans and advances (£29,750) the balance is £27,075, 
out of which has been paid the preference dividend (£18,000), leaving 
£9,075, which the directors recommend be carried forward. There is 
connected to the City mains the total equivalent of 807,443 (30 watt) 
lamps : 327,198 lighting, 99,592 heating and 380,653 (15,307 H.P.) power, 

The gross receipts of the Sours LONDON ELECTRIC SUPPLY Corpn. 
for 1918 were £74,827 and the expenditure was £43,881, leaving £30,947, 
and with £3,125 brought forward, the available total is £34,372. ` After 
placing £7,000 to depreciation, and making provision for the dividend on 
the 6 per cent. cumulative preference shares for 1918, debenture and other 
interest accrued, &c. (£15,154), there remains £19,217. Out of this the 
board have placed £2,500 to general reserve fund, and recommend a divi- 
dend on the ordinary shares at the rate of 5 per cent. for the year (£13,000) 
carrying forward £3,717. During the year new connections representing 
the equivalent of 30,032 (35 watt) lamps, or 1,050 kw., were added to the 
company’s system, making a total connection at the end of the year of 
447,772 (35 watt) lamps, the equivalent of 15,650 kw. Tho units sold 
during the year amount to 7,112,252, against 7,549,945. In June last 
the shareholders were asked to consider an offer from the County of 
London Electric Supply Company to purchase the whole or any portion 
of the ordinary shares of the company on certain terms, and the share- 
holders have generally availed themselves of this offer, with the result 
that the County of London Company have become the holders of a pre- 
ponderance of the ordinary share capital. The board has been recon- 
structed, and Capt. Bax, Mr. J. M. Henderson, Mr. F. J. Leslie and Mr. 
Algernon Turnor have resigned, while Mr. J. B. Braithwaite has been 
elected chairman and Mr. H. B. Renwick managing director. 

The capital expended during 1918 by the BOURNEMOUTH & POOLE 
ELECTRICITY ScppLy CoMPANY on account of the Bournemouth, Poole 
and Branksome, Christchurch and District, and Pokesdown Orders 
amounted to £3,935, making the total expenditure £499,090. The 
balance from revenue account, after deducting generation and dis- 
tribution costs, &c., was £32,461, and with £2,079 from last account the 
available total is £34,541. Deducting interest on debenture stock and 
temporary loans (£7,791), leasehold and: special redemption funds and 
interest (£2,221) and amount carried to reserve for depreciation (£8,000), 
the balance available for distribution is £16,529. Interim and final 
dividends on the 4} per cent. and 6 per cent. preference shares and an 
interim dividend on the ordinary shares at the rate of 5 per cent. per 
annum have been paid, and the directors now recommend a final dividend 
on the ordinary shares, at the rate of,5 per cent. per annum, for the 
half-year ended Dec. 31, 1918 (less tax) (making 5 per cent. for the 
year), leaving £1,298 16s. 5d. to be carried forward. The directors 

record with regret the death of the chairman (Mr. A. H. Sanderson) 
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and Mr. F. W. Reynolds. Mr. J. Atkinson Hosker has been elected 
chairman of the Company and Mr. H. B. Renwick, deputy chairman. 
The total applications at Dec. 31 last amounted to the equivalent of 
12,596 kw., an increase of 425 kw. for the year. The total number of 
units sold was 4,513,956. 


The annual meeting of the Harrow ELECTRIC Liant & Power Com- 
PANY, Ltp., was held. last week and the chairman (Mr. J. N. Stuart) 
stated that though the receipts were very little short of those of the pre- 
vious year, the trading profits were less by £934, owing to the increase 
in the cost of coal, of wages and every item of ezpenditure. There was a 
reduction in the sale of electricity of 35,000 units, but the slightly in- 
creased charge just balanced the reduced receipts, and the directors had, 
for the second time during the war, to ask the shareholders to accept a 4 
per cent. dividend. £2,000 had been set aside for depreciation. The 
number of units sold during the lagt half of the year, when the Household 
Fuel and Lighting Order was in operation, was less by 21 per cent. than 
the number sold in the corresponding half of 1917. Owing to the halt 
in the progress of the business caused by the restrictions on new services 
and new installations, there was practically no expenditure on capital 
account during the year. Of the future prosperity of the company he 
was confident. The country had now awakened to the fact that it was 


. depending on electricity more and more; though unrecognised, it had 


been for years a key industry, but it took the war to prove it. Prac- 
tically everything depended upon it, manufacturers were now educated 
as to the unlimited uses of electricity, and without doubt the domestic 
part of the population would soon learn likewise. In the old days, 
electricity had to be well advertised in order to make headway, but now 
everybody was talking about it. After-referring to the national scheme 
of electricity supply, he said the company was entitled to look for a sub- 
stantial increase of its business when the building of new houses took 
place—there was a big demand for new houses in Harrow, and there was 
not much doubt that the future occupiers would insist on them being 
fitted for electric supply. Taking all things into consideration, the 
future of the electric supply industry looked particularly promising, 
though for a time the unrest among the miners and transport workers. 
might cause much anxiety and trouble, 

The capital expenditure of the Crry or LONDON ELECTRIC LIGcATING 
Company at Dec. 31, 1917, was £2,662,379 and the expenditure during 
1918 on additions, extensions and replacements was £4,931, a total of 
£2,667,310. The amount written off prior to December, 1917, was- 
£653,892 (from reserve £645,492 and from revenue £8,400) and a further: 
amount of £5,524 was written off in respect of buildings, plant, &c., 
dismantled during 1918, leaving the net expenditure at £2,007,895, a 
reduction of £592 during the past year. With amount proposed to be 
carried forward to 1919 (£20,019) the total reserves will be £402,300. 

The revenue for 1918 was £386,408, and with interest on investments. 
and discounts, &c. (£3,451) the total was £389,859. Deducting expenses 
of generation and distribution (£146,721), repairs and maintenance of 
buildings, machinery, &c. (£10,740), street lighting expenses other than 
supply of electricity (£4,537), rent, rates, taxes, management expenses 
and special charges (£86,254), the balance is £141,607, and with amount 
brought forward from 1917 (£17,574) the total available is £159,181. 
Out of this sum the following amounts have been distributed or pro- 
vided for :—Interest on loans from bankers, consumers’ deposits, &c. 
(£1,477), interest on first and second debenture stock for year (£23,869), 
interest transferred to debenture stock premium redemption account 
(£1,701), leasehold redemption account (£330 10s.), contributions to 
emplvyees’ provident and benevolent funds (£1,616), special contribution 
to benevolent fund (£2,500), stores written down (£329) and transfer to 
reserve account (£50,000), leaving available £77,358. The directors 
recommend that the following dividends for the year be declared (less 
tax): On preference shares 12s. per share, being at full rate of 6 per 
cent. per annum, and on the ordinary shares 16s. per share, being at 
rate of 8 per cent. per annum (as in previous year). Qn account ot 
these dividends 6s. per share on both classes of shares have been paid, 
leaving to be distributed 6s. per share on the preference and 10s. per 
share on the ordinary shares. A sum of £20,019 is carried forward. 

The capital expended by the County or Lonpos Execrric SUPPLY 
Company during 1918 on account of the London districts amounted to 
£75,950 and the net total expenditure at Dec. 31 last was £2,310,138. 
With balance from last account (£15,023) and balance from revenue 
account (£179,430), after deducting generation and distribution costs, 
repairs, rents, rates, taxes, wages, general establishment and other 
charges, the total available is £194,453. Deducting interest on the first 
and second debenture stock and on temporary loans, amount carried to 
reserve for depreciation, &c. (£50,000), amount carried to reserve for 
deferred maintenance (£15,000) and amount written oft preliminary 
expenses (£5,000), the balance for distribution is £80,998. Interim 
dividends have been paid (less tax) on the 6 per cent. preference shares 
and on the ordinary shares for the half year ended June 30, 1918, at 


' rate of 5 per cent. per annum, leaving for further distribution £53,642. 


The directors recommend payment of a further dividend on the preference 
shares and at rate of 9 per cent. per annum on the ordinary shares for 
the half-year ended Dec. 31 last, leaving £15,516 to be carried forward. 
The directors have to record with regret the death of Mr. Frederick 
W. Reynolds and of Mr. Aymor H. Sanderson, both of whom were 
original directors of the Company. Mr. Joseph Shaw has resigned his 
seat on the Board, due to increasing pressure upon his time, and Sir W. 
Guy Granet and Mr. J. Atherton have been appointed directors. In 
June the directors made an offer to the shareholders of the South London 
Electric Supply Corporation to exchange their ordinary shares on certain 
terms for ordinary shares of the County Company. The shareholders of 
the South London Company largely availed themselves of this offer, 
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and 10.578 ordinary shares of the County Company were issued accord- 
ingly. The South London Company’s power house has been connected 
up with the Wandsworth power house and considerable economies are 
resulting from the closer union of the two companies. Tt is proposed to 
increase the Companys preference and ordinary share capital with a 
corresponding mcrease in the borrowing powers possessed by the Com- 
pany. The applications received during the past year amounted to 
the eqnivalent of 4.560 kw.. making the tetal 73.692 kw. The total 
units sold were 40.326.263. against 37.595.261 in 1917, an increase of 
2.731.002 units. The consumers increased from 27.998 to 28.400, 


Lord Geo, Hamilton, who presided over the meeting of the UNDER- 
GROUND EvFerric RAtLWwAys OF LONDON on Friday last. said the report 
was the best ever made to the proprietors. The gross revenue (£760,000) 
showed an increase of £154,000, and on the pre-war basis of foreign ex- 
chanse and income-taxn would have begn sunicient to have paid in full the 
6 per cent. Interest on the income bonds, and approximately 2 per cent. 
on the ordinary shares and SO per cent. on the “A ” shares, During the 
war period the income bondholders had received the not bad return of an 
average of percent, (tax free). All the railway companies: reserves were 
small in comparison with their capital cost, and were none too high now, 
particularly in the case of the City & South London, where it had been 
necessary to follow the financially unsound course of obtaining powers to 
charge the cost of replacement to capital. The Underground Board 
concurred with. the Boards of the operating companies in the necessity 
for the provision of adequate reserves for the rehabilitation of per- 
manent way, for making good wear and tear of electrical plant and for 
the necessary replacements of rolling stock. Alterations in fares had 
to be carefully made, or they might not only lose public good-will. but 
even existing revenue. They had already had to change certain fares 
tentatively raised, as they had resulted in a loss of trafic. The fact that 
in a period of dislocation of prices they had been able to maintain and 
increase their net earnings was conclusive proof that their method of 
advances in dealing with fares was sound. The most striking feature of 
the figures of the Combined Common Fund companies was the great in- 
crease in expenses and receipts. The increase in the former (£970,234) 
was in the main due to wages and war bonus. The gross revenue had 
increased by £1,081.588, partly as a result of an increase of slightly over 
S per cent. in the number of passengers carried and partly owing to an 
increase of about 9 per cent. in the average fare. In 15 years he had 
seen the Underground Company emerge from practical bankruptcy. until 
it occupied its present leading position in the passenger transport services 
of the metropolis, No soon as they attempted in any sense to make what 
might be termed profiteering advantage out of their position, they would 
strike at the very foundation of their success. In the movement. for the 
nationalisation of railways probably no enterprise more captivated that 
idea than the Underground. The public was not unfriendly disposed 
towards them, but if the shareholders endeavoured to extract what the 
public considered unreasonable fares their organisation would be attacked 
and its powers undermined, | 


New Companies. 


ANODE, LTD. (153.474.). -Private company: reg. March 4. capital 
£250 in £l shares; electricians, electric, motor. telephone and general 
engineers, optical and other instrument makers, &e. First directors, 
P. W. Ernest and B. R. Walter. Reg. office, 172. Wardour-street, W. 

AERIAL INDICATORS, LTD. (153.147)-- Private company. reg. 
Feb. 27. capital £6,500 in 3.500 preference shares of £1 ard EOACO 
deferred shares of Is. Manufacturers of aeronautical meg s. signals and 


indicators, electrical and mechanical and general engineers, &e. Necre- 
tarv, A. W. Browne. 16, Regent-street, S.W. 

R. BOVIER & COMPANY, LTD, (153,114). —Privete company. Reg 
Feb. 12. Cepitel £5.000 in £L sheres (3.000 © AC cd 2000 © BU). 


To eequire business of mechenical, scientific end geronsetie | eng neers, 
formerly carried o» as R. Bovier & Company. First rectors; Armend 
Bovier, F. Leroy. Rep. office: Kingsgete-plere, Quex rend, Kilburn. 
N.W. 6. 

I. CALVETE. —Reg. Feb. 28. Electrical and mechanical engineers, 
46. Newman-street, W. Partnership for three years from Nov. 23, 1918. 
General partner: f. Calvete. 46, Newman-street. W. Limited partner : 
L. N. Viola, 6, Great Russell Mansions, W.C. Contributing £500 in cash. 

EAGLE ELECTRIC LIGHT & POWER COMPANY, LTD. (153.514.)—Private 
company; reg. March 6, capital £2,000 in £10 shares. as title. First 
directors, Major W. Taylor, F. Lane, R. J. Cadel, A. E. Franklin and E. 
Heavens, all of Faringdon, Berks. 

ENAMELLED WIRES, LTD. (153,192.)—Private company: reg. Feb, 
17, capital £3,000 in £1 shares. Electrical and mechanical engineers, 
manufacturers of insulating and other enamels, varnishes, wire and cable 
manufacturers, &c., agreement with A. Costar. First directors, A. 
Costar. W. W. Lloyd and W. J. Cresters. Rey. office, 51, Fairclough- 
lane, Liverpool. 

EXCELSIOR TOOL COMPANY, LTD. (153.325).—Private company, 
reg. Feb. 22, capital £1,000 in £1 shares. Tron and brassfounders, 
-electrial and mechanical engineers, tool makers, &e. First directors : 
J. Worthington, W. Newhouse and Mrs. M. Hargreaves. Reg. office : 
Sl, Shaw-street, Liverpool. 

FIRTH, TIERNAN COMPANY, LTD. § (10.251.)-—Private company : rey. 
Feb. 28, in Edinburgh, capital £2.000 in £1 shares, to carry on the husi- 
ness of manufacturers of and dealers in rubber, asbestos and insulating 
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materials, &c. First directors, J. C. Sinclair and F. Stevenson. 
ottice. 47, Waterloo-street. Glasgow. 

GEORGE STEPHENSON & COMPANY (LEEDS), LTD. (153,393.)—Private 
company. Reg. Feb. 26, capital £65,000 in £1 shares. Wholesale and 
retail merchants. mercantile agents, brokers, commission agents, storers 
of metals, castings, forgings, rails, dvynamos, cables, &c. 


HERBERT E. DAKIN, LTD. (153,483.)—Private company; reg. 
March 4. capital £1,500 in £1 shares, to acquire from H. E. Dakin certain 
registered designs and applications for patents relating to candle lamps 
and livhters, also to carry on the business of engineers, electricians, Kc. 
First directors, W. O. Workman, L Darby and H. E. Dakin (man. dir.). 
Rey. office, 2. Fenchurch-avenue, E.C. 

KINGS PARK ENGINEERING COMPANY, LTD. § (10.243).— Private 
company, reg. Feb, 24 in Edinburgh, capital £5,000 in £1 shares, to carry 
on business as iron, steel and metal merchants and founders. engineers, 
manufacturers of gas and electrical meters and plant, steam, gas and oil 
eng nes, &e. First directors: John Miller and Thomas Guthrie Young. 
Rey. office : 24, Calton-road, Edinburgh. 

MARPOLE & FRISBY, LTD. § (153,256.)—Private company ; reg. Feb. 
19, capital £1,000 in £l shaTes. Electricians, electrical and mechanical! 
engineers, manufacturers of electrical and other advertising signs, &c. 
Permanent directors: F. Marpole (man. dir.) and A. N. Frisby, Secre- 
tary, A. N. Frisby. Reg. office, 118-120, Wardour-street, W. 

B. 8. MARSHALL, LTD. § (153,166.)}-—Privete company; reg. Feb. 16. 
capital £5,000 in £1 shares. Garege proprietors, manufacturera and 
repairers of motor vehicles and accessories, electric motors and electric 
appliances, &c. Man. director, B. S. Marshall. Reg. office 17, Hanover- 
square, W. 1. 

PATENTS MART & TRADE AGENCY, LTD. (153,237.)— Private com- 
pany. Reg. Feb. 18, capital £500 in £1 shares, to deal in patents and 
copyrights either as principals and agents, to obtain and supply informa. 
tion, to promote British trade, &. First directors: R. J. Sutcliffe, 
P. R. Thornton. Reg. office : 115, High Holbom, W.C. 

reg. 


E. PEARSON & SONS, LTD. (153,407).—Private company, reg 
Feb. 27, capital £4,000 in £1 shares, electrical and sanitary engineers, &c. 
Reg. office : Nethercape, Farsley, Yorks. 

RIP PLUGS, LTD. (153,487.)—Private company; reg. March 4, 
capital £5,000 in 4,500 shares of £1 and 10,000 founders’ shares of ls. 
each; manufacturers of sparking plugs, importers, exporters, electrical 
engineers, manufacturers of devices and appliances for aerial and water 
navigation, &c. Man. director, L. Ripault. Reg. office, 23, Warren- 
street, W. 

SELWYN MACHINE WORKS, LTD. (153,524.)—Private company ; 
reg. March 6, capital £2,000 in £! shares; engineers machinists, elec- 
tricians, &e. First directors, G. F. Bullock and H. J. King. Secretary, 
M. Bayliss. 

TROLLEYBUS, LTD. (153.352.)—Private company. 
capital £100 in £1 shares. As title. 

WARRINGTON ELECTRICAL COMPANY, LTD. § (153,.285)—Private com: 
pany. Rey. Feb. 20, capital £5.000 in £1 shares. Electrical, mecha- 
nical and automobile engineers, &e. 

WATSON BROS. (ROCHDALE). LTD. § (153.491.)—Private company; 
reg. March 4. capital £10,000 in £1 shares, to take over the business 
earned on at Rochdale by F. and H. Watson as Watson & Bros.. and to 
carry on the business of motor, mechanical, electrical and general engi- 
neers, Permanent governing director, W. Watson. Rew. office. Lower 
Tweedale-street, Rochdale. 

WEATHERLEY, LTD. (153,420).- -Private company, reg. Feb. 2%, 
capital £2.000 in €I shares, automobile and general engineers, gear 
cutters, manufacturers of electrical apparatus and motor accessories, &c. 

First directors : Cy White and b. J. B. Weatheriey. Reg. office : 32, 
London-road, Bromley. Kent. 


Reg. 


Reg. Feb. 24 


ThirtySeven Years Ago. 


[From THE ELECTRICIAN, March 11. 1882 ] 


INCANDESCENT Liens on Sriprovnn.—The s.s. “Antonio Lopez.” 
built by Messrs. William Denny Bros., of Glasyow, for the Trans- 
atlantic Company, of Barcelona, which was recently launched. has been 
fitted with Swan incandescent lamps, 70 of which are distributed 
throughout the saloons and passages. 


Lavine THE Tay Can.p.— The ‘ Moma, the Post Office cable ship. 
arrived in the Tay. off Broughty Ferry, near Dundee, on Saturday last 
about midnight, from Orkney, where she has been for the last fortnight 
or more repairing cables. She was to lay the new cable across the Tay. 
from the Harecraizgs at West Ferry to the West Lights, near Tavport, 
this week. 

Tit FAURE Battery ror Tramcars.—On the 22nd ult. a tramecar 
was run on the Levtonstone line of the North Metropolitan Tramways 
Company by means of the Faure accumulator and a ‘dynamo machine 
connected by cog-wheels and gearing to the wheels. The distance 
traversed was about 2} miles. The dead weight of the car was 5] tons, 
the speed reached 7 miles an hour, although the car was not of the most 
advantageous build for the purposes of the experiment. The experiment 
was successful, stopping and starting the car being effected with great 
promptitude. The experiment was carried out by Mr. Radcliffe Ward, 
engineer to the Faure Company. 
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Notes. 


Informal Meetings of the I.E.E. | 
Last Monday there was held the first informal meeting of the 
Institution of Electrical Engineers. The chair was first taken 
by the President, Mr. C. H. WorpincHaM, who explained that 
the meetings had been started with the object of giving the 
younger members a greater opportunity of joining in the dis- 
cussion of technical matters. It was hoped that they would 
be encouraged to take part in such meetings, where the atmo- 
sphere was less formal than in the main meetings of the Insti- 
tution, and that as a result they would be encouraged in due 
course to take part in the more formal proceedings. At the 
same time, he felt there were many subjects in which the 
younger men were more directly in touch with purely. prac- 
tical points. Such meetings would be usefal in enabling them 
to bring forward these points for discussion. Minor matters 
of this kind, although important, were liable to be overlooked, 
as they were too small on which to base Papers. As instances, 
Mr. WorpDINcHAM mentioned the difficulty that was some- 
times experienced in finding a suitable earth, and the question 
whether a circuit taken from one side of a three-wire system 
with the middle wire earthed was really a system with one side 
earthed, having regard to the attitude adopted by the Board of 
Trade. Mr. Worpincuam then called upon Mr. F. PooLey 
to read his Paper on “ The Future of Trade Unions as Affecting 
the Engineering Industry,” and the members, who were sufħ- 
ciently numerous to fill the hall of the Chartered Institute of 
Patent Agents, had the advantage of listening to an address 
Which set forth the subject ably and fairly from both sides. 
it the termination of the Paper the meeting adjourned for 
light refreshments, after which the chair was taken by 
-R. Rawxin, chairman of the committee having charge of 
these informal meetings. An interesting discussion followed, 
and we think it will be agreed that the whole proceedings were 
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‘ eminently satisfactory. There is no doubt that such meetings 


will fill a decided, want, and will prove very popular with the 
younger members of the Institution. | 


Some Points in Regard to Labour. 

In the discussion it soon became evident that many diffi- 
culties were to be found in clearing up the present unsatis- 
factory position between Capital and Labour. Some of these 
were emphasised by Mr. R. W. PauL, who, although he has 
been free from strikes during his 30 years’ contact with labour, 


has, nevertheless, come to the conclusion that a certain section 


exists which desires to find grievances rather than to avoid 
friction. Perhaps, one of the most remarkable facts is that 
which was mentioned by Mr. Poo.ey, namely, that the British 
working man, as a rule, is perfectly reasonable individually ; 
yet, taken collectively, there may be the greatest difficulty in 
getting his acceptance of a logical statement of facts. In the 
discussion it was only to be expected that some of the speakers 
should advocate methods which in practice are altogether 
hopeless. One of these is compulsory arbitration. In theory 
this is an excellent method; in practice, however, trade 
unions will-have none of it, and, apart from ‘this difficulty, it 
should be realised that any such course is impracticable, 
because if the award does not give satisfaction to the men 
there is no means of enforcing it. Even if it could be enforced 
it is impossible to get men to work with proper effort unless 
they are satisfied. It therefore follows that/ mutual agree- 
ment is the only means by which disputes can be settled. 


Another idea put forward by one of the speakers was that the 


Government should fix both wages and prices. This, of eourse, 
is an idea which is entirely fallacious. Wages and prices are 


inter-dependent, and therefore it is impossible to fix wages 


and also to fix prices, unless, indeed, the prices are fixed con- 
siderably above those demanded by commercial conditions. 
If a price is fixed too high there is no gain, because compe- 
tition will necessarily keep down prices. On the other hand 
if prices are fixed too low the product will not be fortheoming. 
This has been evident on more than one occasion during the 
war, and the point should now be realised. 


epee 
The Organisation of Technical Men. 
We have received from Sir RoBERT HaDFIELD a translated 


‘account of an interesting meeting held in Berlin on November 


25th last, to inaguurate a union of technical men. It is some- 
what remarkable that this meeting should have been held so 
soon after the signing of the Armistice, and it shows that in 
Germany the technical man is feeling that he should occupy a 
more responsible position in national affairs than hitherto. 
More than 2,000 technical men were present, representing all 
the branches and grades of technology, and two addresses were 
given. Emphasis was laid upon the view that many mistakes 


‘are made in legislative work owing to technical ignorance. 


For example, the lawyers in Germany declared that elec- 
tricity could not be stolen, as electricity is not a “ thing,” and 
the Code clearly set forth that only “ things ” could be stolen l 
Apparently this state of things existed only two years ago. 
The statement was made, which will certainly be generally 
supported, that bureaucracy clings tenaciously to life, and yet 
in this country there is a tendency to make the whole nation 
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more and more bureaucratic. This is a great danger. It is 
certainly largely the case, as stated at this meeting, that the 
technical man has only been allowed to create with the consent 
of others, who from the very nature of the work do not under- 
stand anything about it, and vet the whole progress of civilisa- 
tion depends upon the technologist. One of the speakers 
pointed out, quite correctly, that technologists should be 
appointed to consulates and embassies, and this we see is now 
coming about, at least in so far as the United States of America 
are concerned. The lessun to be drawn from this meeting in 
Berlin is that technical men in that country mean to be taken 
seriously, and we feel that it is time the technologists in this 
country also organised with a view to making their importance 
felt. 

Progress of the County of London Company. 

WE are glad to see that the County of London Electric 
Supply Company has had a satisfactory vear, notwithstanding 
the difficulties which have been experienced. The chairman 
did well to point out at the annual meeting that the average 
price between 1913 and 1918 had only been increased by 
slightly under 15 per cent., so that there could be no question 
of so-called profiteering. We are also glad to learn that the 
Company is now interlinked with the South London Electric 
Supply Corporation and the City of London Company. The 
proper policy of interlinking is gradually being developed in 
the London area, and the suggestion was made that if the 
companies on the one hand, and the local authorities on the 
other, were to form two groups, results would be obtained 
which would be equal to, or better than, any that could be 
shown by other cities. Mr. J. B. BRAITHWAITE, the chairman, 
was Very sarcastic in regard to the Ministry of Ways and Com- 
munications, and was of the opinion that the Bill would do a 
great deal to paralyse private enterprise and business generally. 
The trouble is that such large powers as are to be conferred 
upon the Minister will cause a feeling of insecurity. 

SERN 
Mess Rooms in Small Factories. 

In one respect small factories are often at a disadvantage as 
compared with the large factory, in that corresponding facilities 
cannot be given in the form of canteens and mess rooms. On 
the other hand, we think it is the experience of all those who 
have had to do with large factories that the canteen is a very 
desirable institution. It leads to much better conditions of 
feeding, to a more hygienic class of food, and consequently to 
a better standard of health among the workers. We do not 
doubt that in the immediate future the canteen will become 
much more general than it is at present, and, if the small 
factory is to remain in existence alongside its larger com- 
petitors, it will be necessary for the management to provide 
as far as possible equally good conditions under which work 
is carried on. Although a small canteen cannot, of course, 
be run so cheaply, expressed per head of those who take ad- 
vantage of it, we think a good deal could, neverthelesr, be done 
in the way of developing facilities of this kind. We are glad to 
note that a pamphlet has just been issued by the Home Office 
entitled “ Mess Rooms and Canteens at Small Factories and 
Workshops,” which we would commend to the careful perusal 
of all who are responsible for small works. It is pointed 
out that the need for mess rooms or canteens is by no means 
confined to large works, and the pamphlet is written to assist 
occupiers of comparatively small works in providing their 
workers with suitable accommodation and facilities for taking 
meals. Illustrations are given of quite small canteens for the 
accommodation of, say, 20 persons, and the equipment is con- 
sidered in some detail. There are undoubtedly two methods 
of building mess rooms. One method is to make the mess room 
as.unattractive as possible, so that those taking meals therein 


THE ELECTRICIAN. 


Marcu 21, 1919, 


feel that it is a place to depress their spirits rather than any- 
thing else. The other method is to make the mess room 
attractive and cheerful, which can be done with very little 
extra expense. Needless to say, the last method is that which 
is suggested in the present pamphlet. It may be well to point 
out, in regard to cost, that excess profits duty is not charged 
on the whole of the initial cost of a canteen which is provided 
out of profits, and the Board of Inland Revenue also make a 
special depreciation allowance equal to the initial cost of the 
accommodation and its estimated value after the war, so that 
the occupier will suffer no loss financially by providing for the 
accommodation now, even at the present enhanced prices, 
instead of postponing the’ work until building and other cost« 
are more norinal. 


REER 
The City and Guilds’ Examinations. 

Ir has been known for some time past that considerable 
changes are being made in the well-known examinations held 
by.the City and Guilds of London Institute. From a letter 
which is now being addressed to the various local authorities 
in this country it appears that these modifications have been 
brought about through the pressure of the Board of Education. 
whose representatives had come to the conclusion that the 
examinations tended to interfere with the satisfactory working 
of the svstem of instruction in grouped courses and were in 
conflict with the policy of the Board. The net result is that 
the Institute has agreed to abandon examinations lower than 
the final in the case of subjects having two and three grades. 
We believe that this decision will be received with regret. 
Although we admit that examinations are a very unsatis- 
factory test of ability, we nevertheless feel that these particular 
examinations were a great incentive to study ; and that being 
so, there is no object in discontinuing the lower grades and 
leaving merely the highest grade as a single test. Obviously, 
systematic study is encouraged more thoroughly if the know- 
ledge so gained can be tested in two or three successive years 
through examinations of different standards. We can only 
regard the outcome as due to a very weak-kneed policy of 
the City and Guilds of London Institute. 

EE a 

Wireless Telephone Communication between Ireland and 
Canada.—Marconi’s Wireless Telegraph Company announces 
that it has established wireless telephone communication 
between Ireland and Canada. 

Wireless Restrictions.—In the current issue of the ‘‘ Wireless 
World ” there appears an article entitled ‘‘ The Amateurs 
Position: A Plea for the Removal of Restrictions,” in which 
the importance of removing the present restrictions is empha- 
sised. The article includes letters on the subject from Senatore 
Marconi, Prof. J. A. Fleming and Prof. W. H. Eccles. 

Institution of Automobile Engineers.—The ninth meeting 
of the session of the Institution of Automobile Engineers will 
be held on Wednesday, April 2, 1919, at the Royal Society of 
Arts, John-street, Adelphi, W.C., at 8p.m., when Mr. Carl 
Opperman will read a Paper on “ Electric Vehicles.” Cards 
of invitation to the meeting may be obtained by those inter- 


ested in the subject, on application to the Secretary of the | 


Institution of Automobile Engineers, 28, Victoria-street, 
London, S.W.1. | 

Industrial Reconstruction Council.—The following series 
of lectures has been arranged, to take place at the Institute 
of Journalists; 2 & 4, Tudor-street, E.C.4. There will be a 
different speaker at each lecture which begins at 5.30 p.m., 
and is followed by a discussion. No tickets are necessary. 


April Ist. 1. The Determination of Standards in Scientific Manage- 
ment. 

Aprill5th. 2. The Planning Department in Scientific Management. 

April 29th. 3. Incentives to Efficiency in Scientific Management. 

May 13th. 4. Costing in relation to Scientific Management. 

May 27th. 5. The Relation of Welfare Work to Scientific Manage- 
ment. 

June 10th, 6. The Benefit to the Workmen of Scientific Management. 
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Institution of Electrical Engineers.—At the meeting of 
the Institution on Thursday, March 13, the President (Mr. C. 
H. Wordingham) said he was sorry to have to announce two 
death?. The Chairman of the Irish Local Section, Mr. J. P. 
Tierney, was in attendance at the Council meeting a fortnight 
previous and took an active part in the discussions, but he 
was taken ill a few days later and had died suddenly. Also 
since the last meeting there had passed away Mr. A. C. Reyrolle, 
whose name was a household word in connection with high- 
tension switchgear of British manufacture. On the motion of 
the President the members passed a vote of condolence with 
the relatives of Mr. Tierney and Mr. Reyrolle. 


Detection of Defective Insulators on Live Lines.—The 
“ Electrical Review and Western Electrician ” describes a 
test of 88,577 suspension type insulators on the Georgia 
Railway & Power Company (U.S.A.) The tests were conducted 
without any interruption of service, between 20 and 30 per 
cent. of the insulators being in general found to be more or less 
defective. The testing staff were followed by line crews, who 
at on® removed defective insulators and substituted new ones, 
without interrupting the supply. Attention is drawn to the 
organiastion of these tests which cost only $727, whereas if 
the ordinary megger method had been used the cost would 
have amounted to more than $7,000, and more or less inter- 
ruption of the'circuit, spread over three months, would have 
been inevitable. 


The Use of the Cinematograph to Illustrate Industrial 
Progress.~—An interesting and novel use of the cinematograph, 
recorded in the “ Electrical Review and Western Electrician,” 
is to be made by the Louisville Industrial Foundation. About 
20 new industries have been developed in this city as a result 
of the Foundation’s activities, and cinema artists are now hard 
at work preparing films to illustrate all phases of this industrial 
progress. The idea of the directors is to present these films 
at a forthcoming meeting of the stockholders, as well as to 
arrange for visits to typical works. The idea of presenting 
an annual report in the form of a cinematograph film is highly 
original, and it is considered quite likely that it may be adopted 
by other business concerns. 


The Ministry of Labour Appointments Department.— 
At the luncheon of the Batti Wallahs Society last Monday, 
Col. McGlashan gave some interesting details of the Appoint- 
ments Department which has been initiated by the Ministry 
of Labour and which is to be found at Horrex’s Hotel, Norfolk- 
street, Strand. Col. McGlashan gave some interesting details 
of the extensive work now being carried on by the Ministry of 
Labour in order to bring demobilised engineers into touch 
with employers. Full particulars are taken, and pamphlets 
can be obtained giving brief details of officers who are available, 
so as to act as a guide. We recommend employers to take 
advantage of this line of activity, as it should prove a great 
advantage both to employers and to the large numbers of 
officers who are now becoming available for civil employment. 
We regret to learn that employers in this country are disposed 
to give much lower salaries than employers abroad. 


The ‘‘ New Mexico.’’—Statements having appeared in the 
daily press to the effect that the new American electrically- 
propelled battleship “ New Mexico ” broke down while es- 
corting President Wilson across the Atlantic, Mr. W. P. 
Durtnall has inquired into the facts. From his letter we 
gather that the following is what actually took place :— 


Although it is true that a breakdown did occur, due to one of the two 
steam turbine prime movers “stripping ” (the ‘‘ port ” side one), the 
« New Mexico ” was never in any danger. She was able to proceed with 
her “ starboard ” side turbine generator at work, and at a speed of 15 
knots, and this in extremely heavy weather, so much so that the accom- 
panying Destroyers also had to slow down and fall out of the escort. 
The statement that the electrical machinery had given trouble is abso- 
lutely without foundation ; no trouble was experienced, and the greatest 
enthusiasm is still maintained. The fact that the ‘“‘ New Mexico ” was 
able to proceed with all four propellers running at the speed of 15 knots 
is evidence of the great elasticity and efficiency of thejlayout of plant, 
and the accident can be looked on as a test which has come out most 
successfully, compared with the havoc which would probably have been 


the result of half the turbine machinery going wrong in the case of an > 


ordinary steam turbine propelled vessel, 
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The Neutrality of Switzerland.—Our attention has been 

drawn to a lecture on the above subject, delivered by Dr. A. Latt 
before the Swis; Institute in London last year, and reprinted 
in pamphlet form. The lecture makes clear, what some people 
in this country perhaps imperfectly appreciated, the extreme 
complexity of the position of Switzerland during the war. Of 
considerable interest is the review of the past history of the 
country, showing the many occasions on which the Cantons 
were called upon to exercise neutrality in the past. Such 
questions as war contraband, the rights of asylum, and the 
navigation of the Rhine, came up for consideration at an early 
stage in the history of the country. The experience during 
the Thirty Years’ War, Napoleon’s campaigns, and other 
struggles goes far to explain the present position of Switzer- 
land in a world-wide conflagration. It will be admitted that 
the position of Switzerland, surrounded by belligerents, and 
desirous of keeping on good terms with all of them, was 
particularly difficult during the present war. 


Illuminating Engineering Society.—The dinner of the 
Illuminating Engineering Society, held at the Trocadero 
Restaurant on March 18, was interesting as marking the 
termination of 10 years of work, and also asthe first gathering 
of the kind held by the Society since fhe outbreak of war. As 
is usual on such occasions the speeches aptly illustrated the 
variety of interests with which the Society deals. Mr. Thomas 
Goulden (Senior Vice-President of the Institution of Gas 
Engineers), and Mr. C. H. Wordingham, as President of the 
Institution of Electrical Engineers, in proposing the toast of 
the Society, both emphasised the value of the impartial 
platform it afforded for discussions on subjects of common 
interest, and instanced many directions in which the two 
industries could work together. Mr. Trotter, responding as 
President of the Society, gave one of his delightful addresses 
in which he referred, with inimitable humorous touches, to the 
union of science and practical matters promoted by the 
Society. He recalled that the Society started in February 
1909, at a dinner given by Mr. Gaster, at which 27 people 
were present. This gathering, 10 years later, showed how the 
activities of the movement had grown, and how throughout 
this period they had found no lack of subject matter to discuss. 
Mr. F. W. Goodenough traced the relations which various other 
kindred societies represented, including the Royal Society, the 
Royal Society of Arts, the British Science Guild, the Council 
of British Ophthalmologists, the Royal Institute of British 
Architects, the Institution of County and Municipal Engineers, 
and the Electrical Contractors’ Association, for whom Sir George 
Beilby, F.R.S., Colonel J. Herbert Parsons, and Mr. A. A. 
Campbell Swinton replied. Mr. L. Gaster, in proposing the 
toast of “ The Guests,” recalled the valuable work done by 
the Home Office Committee on Factory Lighting, and ex- 
pressed the hope that there would shortly be definite legis- 
lative in reference to industrial lighting, as ha already been 
done in five of the United States of America. In this matter 
England, which had taken the lead before the war, should 
regain it in the near future—a view with which Dr. T. M. 
Legge, H.M. Chief Inspector of Factories, expressed his 
sympathetic concurrence, while Mr. H. C. Blain, on behalf of 
the London “ Safety Firat” Council, referred to the im- 
portance of good lighting in relation to the prevention ot 
accidents and paid a compliment to the Society for the useful 
help it had afforded the Council in dealing with this 
subject. 


Diesel Engine Users’ Association.— At the last meeting of 
the Diesel Engine Users Association a future Paper to be read: 
by Mr. Geoffrey Porter on ‘‘ Engine Wear” was announced, 
and it was resolved that some notes by Mr. C. T. Bullough 
on “ Electrically Heating Tar Oil Fuel ” should be circulated 
among members, in the absence of the author through illness. 
An announcement was made of the formation of a French 
‘Association of Manufacturers and Users of Internal Combustion 
Engines. A discussion took place on the “ Definitions of 
Diesel and Semi-Diesel Engines ” respectively. The expression 
“ Semi-Diesel ” as a recognised term, was considered preferable 
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j 
to more strictly correct but more cumbersome nomenclature- 
The following definitions were approved :— 

Definition of a Diesel Engine.—A Diesel Engine is a prime mover 
actuated by the gases resulting from the combustion of a liquid or 
pulverised fuel injected in a fine state of subdivision into the engine 
cylinder at or about the conclusion of a compression stroke. The heat 
generated by the compression to a high temperature of air within the 
cylinder is the sole means of igniting the charge. The combustion of the 
charge procceds at, or approximately at, constant pressure. 

Definition of a Semi-Diesel Engine.—A Semi Diesel Engine is a prime 
mover actuated by the gases resulting from the combustion of a hydro- 
carbon oil. A charge of oil is injected in the form of a spray into & 
combustion space open to the cylinder of the engine at or about the time 
of maximum compression in the cylinder. The heat derived from an 
uncooled portion of the combustion chamber, together with the heat 
generated by the compression of air to a moderate temperature, ignites 
the charge. The combustion of the charge takes place at, or approxi- 
mately at, constant volume. 


It is well to have reasonable exactness, and the above 
de initions should do someting to clear up the position. 


Pump Control.—In country-house work in particular it is 
often necessary to keep a large tank at the top of the house 
filled with water, and as its use varies it 1s essential that some 
form of automatic control should be connected to the pumping 
mechanism, which is nowadays almost always electrically 
driven in such situations. In the past, the control has generally 
been by means of a float connected to a cord that pulled over 
the starting lever of the motor as the surface of the water was 
lowered and the float sunk. This method was reliable and, 
subject to stretching and shrinking of the cord through 
atmospheric conditions, was accurate within limits. A new 
arrangement has been devised which is of a far more scientific 
character. The arrangement comprises a centrifugal pump 
direct coupled to an electric motor on the same bedplate. A 
large air vessel is fixed on the delivery pipe close to the pump 
and on the top of the air vessel is a switch with flat springs. 
At the other end of the delivery pipe is fixed a special closed 
cylindrical tank which is provided at the top with a special 
fitting to which is connected an air pipe with a comparatively 
small cross-section. If the storage tank be emptied down to a 
point just above the delivery pipe, which is connected to the 
side near the bottom, then the pressure upon the spring on 
the air-vessel is relieved and the starting switch is closed. 
In the case of larger installations the release of the ‘pressure 
on the spring operates a relay which brings a gear driven 
mechanism into use for closing the switch. The pump, once 
started, continues to work until the tank m filled to the pre- 
determined limit. _The increased head of water then forces 
the spring in and opens the switch again on the air vessel. 
The air pipe naturally serves to release the air from, and to 
admit it to, the tank. In one large installation of the system 
recently completed the distance between the pump and the tank 
is over 800 ft., and the volume of water delivered per hour is 
3,450 gallons. This is raised to a height of 108 ft. and the 
motor, running at 1,459 revs. per min., requires just over 
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The order of the C.B.E. was conferred on Mr. S. L. Pearce, chief 
engineer and manager of Manchester Corporation Electricity Works, 
by the King at Buckingham Palace last week, in recognition of valuable 
services performed by his department during the war. 

Mr. H. 1L. Mills, who has been for many years Deputy Electrical 
Engineer at Southampton Corporation electricity works, has resigned. 
Mr. Mills has served throughout the war in the Navy and has decided 
to remain afloat. 


Sir J. J. Thomson, who has resigned the Cavendish professorship of - 


experimental physics at Cambridge, has offered his services in the pro- 
motion and production of research work in ‘physics without stipend, 
and the syndicate, therefore, recommend that a new professorship, to 
be called’ the professorship of physics, should be established for him. 
Sir J. J. Thomson’s successor will be appointed on April 2, and candidates 
should communicate with the Vice-Chancellor before March 26. 


Major H. Richardson, M.C., has now been demobilised and has taken 
up his duties as general manager and engineen of the Dundee electric 
supply department. Major Richardson resigned his commission in the 
local engineers a few months before the outbreak of war, and applied to 
be reinstated immediately war broke out. 
company, and after a period of training, proeceded to France in June, 
1915. He has been continuously on active service from that date until 
last week. 
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Arrangements for the Week. 


FRIDAY, March 21st (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 2 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on “ Jigs, Tools and Special Machines 
with their Relation to the Production of Standardised Parts,” 
by Mr. H. C. Armitage. 


f JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m 


At 39, Victoria-street, London, 8.W. Social Evening. 
EvLEcTRO-HARMONIC SOCIETY. 
7.45 p.m. The Holborn Restaurant, London, W.C. Smoking 
Concert. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. At the Royal Society of Medicine, in the Barnes Hall, 1, 
Wimpole-street, Cavendish-square, London, W.C. Joint Meet- 
ing with the Royal Society of Medicine (Electrical Section). 
Papers by Mr. R. S. Whipple on ‘Some Notes on Electrical 
Methods of Measuring Body Temperatures ” and “‘ Some Notes 
on the Electro-Cardiograph.”’ 


SATURDAY, March 22nd. 
Roya INSTITUTION. 
3 p.m. At Albemarle-street, Piccadilly, London, W. Lecture on 
‘Spectrum Analysis and its Application to Atomic Stri&ture,” 
by Prof. Sir J. J. Thomson, O.M., P.R.S. (Lecture III.) 


MONDAY, March 24th. 
Royat SOCIETY oF ARTS. 
4.30 p.m. At John-street, Adelphi, London, W.C. Cantor Lecture 
on ‘ Fuel Economy,” by Dr. W. A. Bone, F.R.S. (Lecture IIL) 


INSTITUTION OF ELECTRICAL ENGINEERS (NORTH-EASTERN CENTRE). 
6.45 p.m. At the Mining Institute, Newcastle. Paper on “ The 
Determination of the Efficiency of the Turbo-Alternator,” by 
Dr. S. F. Barclay and Dr. S. P. Smith. 


TUESDAY, March{25th. 
THE ENGINEERS’ CLUB. 
4.30 p.m. At 1, Albert-square, Manchester. Annual General 
Meeting. 
INSTITUTION OF CIVIL ENGINEERS. 

5.30 p.m. At Great George-street. London, S.W. Papers to be 
further discussed : ‘‘ Electric Welding Developments in Great 
Britain and the United States of America,” by Mr. J. Caldwell 
and Mr. H. B. Sayers: ‘‘ Experiments on the Application of 
Electric Welding to Large Structures,” by Mr. W S. Abell; 
and ‘“‘ The Application of Electric Welding in Ship Construction 


and Repairs,” by Mr. J. R. Smith. 


NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
6.15 p.m. At the Literary and Philosophical Society, Westgate- 
road, Newcastle-on-Tyne. Paper on *“‘ The Limits of Thermal 
Efficiency in Diesel and other Internal Combustion Engines,” 
by Sir Dugald Clerk, K.B.E., F.R.S. . 


INSTITUTION OF ELECTRICAL ENGINEERS (NORTH-WESTERN CENTRE). 
7 p.m. At the Engineers’ Club, Manchester. Popular Lecture on 
“ The Atom of Electricity,” by Sir Ernest Rutherford, F.R.S. 


WEDNESDAY, March‘ 26th. : 

Roya SOCIETY OF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Paper on 
“ British Engineering and Hydro-Electric Development (The 
Training of Engineers),’’ by Dr. A. H. Gibson. 


INSTITUTION OF ELECTRICAL ENGINEERS (SOUTH MIDLAND CENTRR). 
7 p.m. At the University, Edmund-street, Birmingham. Paper on 
‘* Condensers,” by Mr. R. J. Kaula, M.I.E.E. 
THURSDAY, March 27th. 
Roya. INSTITUTION. 
3p.m. At Albemarle-street, Piccadilly, London, W. Lecture on 
“ Fire Cracks and the Forces Producing Them,” by Prof. C. H. 
Lees, D.Sc., F.R.S. (Lecture IT.) 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper by the late Mr. H. R. Constantine on 
“ The Co-ordination of Research in Works and Laboratories,” 
to be read by Mr. J. S. Hightield. 
MANCHESTER METALLURGICAL SOCIETY. 
7.15 p.m. At the College of Teohnology, Manchester. Paper on 
“The Malleablizing of Cast Iron,” by Mr. J. S. McCraith, 
M.Sc.Tech. 


FRIDAY, March 28th. 


PHYSICAL SOCIETY. 

5p.m. At the Imperial College of Science, Imperial Institute-road, 
South Kensington, London, S.W. Discussion on ‘‘ Metrology 
in the Industries,” to be introduced by Sir R. T. Glazebrook; 
C.B., F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS. STUDENTS’ MEETING. 

7 p.m. At the City and Guilds (Engineering) College, South Ken- 
rington, London, S.W. Lecture on “The Organisation of 
Technical Engineers,” by Dr. J. F. Crowley, M.I. E.E. 


JUNIOR INSTITUTION OF ENGINEERS (MIDLAND SEcTION). 
7.45 p.m. At the University, Birmingham. ‘Some Remarks on 
Spark Ignition in Internal Combustion Engines,” by Mr. J. D. 
Morgan, M.I.E.E. a 
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The Effect of Air and Water on Materials Used 
in Engineering Work.’ 


By H. E. YERBURY. 


The effect of’ air and water—whether pure or impure—on engi- 
neering materials and structures is of great importance to engineers 
engaged on construction and maintenance work. In the majority 
of cases it is detrimental to the useful life of such material. The 
atmosphere contains one part by volume offoxygen to four parts of 
nitrogen, but owing to the greater solubility of oxvgen air dissolved 
in water contains one part of oxygen to less than two parts of nitro- 
gen. These two gases have different rates of diffusion and may be 
partially separated by their own molecular movements. Air may 
also contain‘ hydrogen, aqueous vapour, carbon dioxide, ammonia, 
. nitric acid, ozone and argon ; also suspended matter, both liquid 
and solid, and partly organic and partly mineral, including sodium 
chloride and sulphates. 

Water may be decomposed by the very smallest quantities of 
electrical energy, and a current of electricity splits up water 
into its constituent elements, hydrogen and oxygen. A current 
exeris a certain force, known as electrical endosmose, on water, 
whether m the ionic state or not. Hydrogen is the lightest of gases, 
and the great reducing agent. It is sluggish at ordinary tempera- 
tures, but very active at high temperatures, and reduces most metals 
because it removes oxygen by combining with it. Hydrogen carries 
the positive charge and oxygen the negative charge. 


THEORIES OF CORROSION—CUFEMICAL AND ELECTROLYTIC. 

Rust, corrosion and oxidation may be said to be synonymous when 
applied to metals. 
_ The two principal theories of corrosion are the acid and the elec- 
trolytic. The former is based on three factors, which may be de- 
scribed as (1) an acid, (2) water, (3) oxygen. The process of rusting 
or corrosion of iron and steel is always started by an acid which 
changes the metal to a ferrous salt and hydrogen being evolved. 
Water now acts upon the ferrous salt with the assistance of oxygen, 
and causes the ferrite in this salt to separate out as ferric hydro- 
oxide, thus liberating the same amount of acid as was used in forming 
the ferrous salt. A cyclical process is established, and the acid set 
free again acts on the metal, forming more ferrous salt which is again 
decomposed. When the acid solution is entirely neutralised by an 
alkali, the process is arrested. 


The electrolytic theory of corrosion is now almost universally . 


accepted. All metals possess a solution pressure—i.e., an escaping 
tendency to pass into the dissolved state. The solution pressure 
may be positive or negative, and is calcuable for every solution. 
Even in pure water, or under conditions where a film of water may 
condense upon it, metals have a tendency to pass into solution. In 
ordinary engineering work water usually contains traces of salts— 
acids or bases—with consequently a still greater tendency for the 
metals to pass from the atomic condition into the ionic condition. 

In the presence of a gas electrons become ions. An electric cur- 
rent conducts electrolytically by the migration of ions. All those 
elements which produce negative ions act exclusively as oxidising 
agents. As metals can only produce positive ions followed by the 
formation of negative ion (orthe disappearance of positive ions by 
mutual attraction), the metals themselves are thereby oxidised. The 
effect of osmotic pressure must also be considered. Osmotic pres- 
sure increases with a rise in temperature, and diminishes with a fall 
of temperature. ‘ 

It opposes the electrolytic solution pressure and consequently 
tends to drive ions out of the solution. These two forces may be 
determined from the Nernst formula for the E.M.F. as follows :— 

RT P 
E nF loge > 
where R=gas constant, 
T = absolute temperature, 
n= valency of the ion passing into the solution, 
F=quantity of electricity in coulombs, 
P denoting the solution pressure, and 
p the concentration or osmotic pressure of the solution. 


7 When a substance of solution tension P is converted into ions of 
osmotic pressure P, no work is done and there is equilibrium. By 
transferring the ions from osmotic pressure P to osmotic pressure p, 
‘work is accomplished in the same way as can be calculated from a gas 
in passing from a pressure P to a gas pressure p. If equilibrium 
could be established there would be no corrosion; but the other 
ions, hydrogen and hydroxyl, and their effects must be considered 
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before passivity takes place. Any substance which dissolves or 
reacts with hydrogen accelerates corrosion. This is found in prac- 
tice to be universally true. 


EFFECTS ON STEEL AND IRON AND NON-FERROUS ALLOYS. 

The useful life of a metal varies greatly with its composition. By 
its lack of homogeneity in composition and structure the average 
steel surface in water presents all the conditions necessary for active 
electrochemical corrosion. Iron and steel may be regarded as com- 
plex mixtures, and the three factors affecting their useful life under 
the influence of air and water are: Chemical composition, homo- 
geneity and physical conditions. Wrought iron generally is more 
resistant to corrosion than steel. It has been proved that corrosion 
of steel in either acidulated or salt water was greatest when it con- 
tained the maximum percentage of carbon. Pure carbon steels 
contain larger grains than alloy steels. Iron and steel have the 
power of occluding a considerable amount of gas—either hydrogen, 
nitrogen or carbonic oxide. Oxygen is known to exist in steels, and 
its presence intensifies the rate of corrosion in any electrolyte. 
Thermal and mechanical treatment are factors which cannot be 
ignored. 

In the author’s goign the time is fast approaching when engi- 
neers will specify the constituents of castings, including pipes, when 
they are to be used in special positions and under conditions where 
salt or acidulated water or other good electrolyte is present. The 
natural resistance to corrosion by cast-iron pipes as compared with 
wrought-iron or steel pipes is due to the skin, or chill, on the external 
and internal surfaces which brings about a partial change to white 
iron. Where pipes are buried, the nature of the soil should be 
studied. For instance, where pipes are buried near or on ashes, and 
water is present, active corrosion and pitting is readily set up. 
Clayey character of soil leads to an increased retention of the elec- 
trolyte, and it is therefore advisable to lay pipes in a layer of sand or 
porous earth. Many cases can be cited of lead pipes and sheeting 
being destroyed where condensation of moisture has taken place, and 
commercial white lead and the higher oxides of red lead have been 
formed beneath the corroded parts. Lead pipes should be enclosed 
in wooden casing and not exposed to the solvent action of lime, 
plaster, mortar or cement, as a free alkali, especially when assisted by 
moisture, invariably attacks lead. This action is far greater with 
lead when lead is embedded in concrete than with any other metal. 

Some interesting cases of corrosion of cast-iron pipes and also lead 
sheathing of dry-core cable have been brought to the author's notice. 
In a recent instance a large portion of the lead had been destroyed, 
and pitting and general corrosion of the interior and exterior of the 
cast-iron pipe had also taken place. An analysis of the soil sur- 
rounding this pipe showed that it contained 21-18 per cent. of water. 
. The ash content was about 77 per cent., and a strong ammonia 
compound was present. Some water had entered the interior of 
the pipe, and electrolytic action had taken place between ‘the cast 
iron and lead, and the exterior of the cast-iron pipe had been 
attacked. A test of the differences of potential gave the following 
readings :— 

Lead to iron pipe 6 to 15 millivolts: 

Between the two ends of the lead sheathing when separated, 
100/400 millivolts. 

Between the two ends of the cast-iron pipe when sapien: 60/100 
millivolts with varying plus and minus signs. 

Between two sound pipes, a steady reading of 200/250 millivolts. 

Although a slight leakage current is indicated, the voltage was no 
higher than would be expected where self-corrosion is taking place. 
These pipes and cables had been in service 19 years. Another fault 
occurred on a 204-pair cable where the iron pipe was decomposed and 
perforated, the lead sheathing being badly pitted and parts eaten 
away, and the wet paper and copper wires exposed. This action 
was caused by a leaky steam pipe which crossed the telephone pipe 
at right angles, making the ground wet and hot, thus producing an 
electrolyte and vigorous electro-chemical activity. It is impos- 
sible to tell with absolute certainty from the examination of a cor- 
roded metal whether or not the corrosion has been caused by stray 
leakage currents, although it must be admitted that corrosion in any 
electrolyte is accelerated where a stray current exists. Moderate 
heat alone without moisture will not disturb the equilibrium of 
metals and cause intra-molecular and intra-atomic energy to be 
liberated with the production of an E.M.F. A case occurred in 
Sheffield where a 102-pair cable passed close to some steel furnaces, 
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the outer wall of which bordered on the footpaty. A fault de- 
veloped on this cable, and it was found that the furnace heat had 
charred the paper to a carbonised state without in any way injuring 
the sheathing or pipe. Corrosion of steel is not accelerated by con- 
tact with other metals or alloys. For instance, steel rods or shafts 
sleeved with bronze do not set up serious electrolytic action even in 
salt water, and bronze and brass nuts can be easily screwed off steel 
bolts, whereas under similar corrosive conditions a steel nut could 
not be moved. . 

Botlers.—Much damage has been occasioned by internal and ex- 
ternal pitting and corrosion of all types of boilers. Iron and steel 
subjected to tension or uneven strain possess a greater solution 
pressure than ordinary iron and steel. The tendency, therefore, is 
for these to corrode more easily, and electrical energy always passes 
in such a direction that the stressed or unstable may pass into the 
stable form. Annealing and normalising are therefore desirable on 
metal which has been stressed. Corrosion is often started at the 
rivets and joints. The breathing action on parts of boiler drums 
sets up alternating stresses, and parallel grooves of corrosion in 
boiler plates have been traced to this cause. New stecl plates are 
usually covered with a thin film of magnetic oxide, and when a plate 
is stressed in the bending process this film cracks, thereby exposing 
the underlying metal. In the presence of water or water vapour 
electrolytic action is often started along these lines, as this mill scale 
is electro-negative to iron ; hence free metal dissolves as the anode. 

Internal pitting and corrosion in boilers and pipes, &c., are largely 
due to the presence of air in the feed water, which may be from 1:5 
to 5 per cent. of the volume of the water, the chief gases dissolved 
being carbon dioxide, oxygen and nitrogen. Carbon dioxide and 
oxygen expelled by boiling often set up a corrosive action in the tops 
of steam drums and near the water-line. The time is approaching 
when measures will be taken to eliminate as far as possible all air 
from boiler feed-water. This is best done by breaking the water up 
into a fine spray at a high temperature in a vacuum tank before 
pumping into the boilers. The most effective way of minimising the 
quantity of air in feed water appears to be in a closed system, whereby 
the de-aerated condensate and make-up water is pumped direct to 
the boiler feed-range. 

Exterior corrosion of boiler plates and tubes is generally brought 
about by the sulphur in the coal forming sulphur dioxide. This is 
inactive unless the temperature of the boiler is sufficiently low for 
moisture to be deposited, and the action of pitting and corrosion is 
greater in a boiler which is warm than when the boiler is steaming at 
full capacity. Careful tests should be regularly made to ascertain 
if there are any leaky condensers. The simplest test is the electrical 
conductivity one, as the conductivity is proportional to the per- 
centage amount of the substance dissolved in the water. Owing to 
the conductivity increasing with a rise in temperature, corrections 
for temperature should be made. 


Tanks, &c.—Hot-water feed-tanks—especially where exhaust 
steam is discharged and air liberated—are very susceptible to cor- 
rosion, and hard, close-grain cast iron is recommended for tanks in 
preference to steel plates. Steel stays are often attacked, and stays 
arid bolts made of Low Moor iron are generally free from corrosion. 
The quality of bolts and nuts used in plates and under conditions 
where corrosions may be expected is a matter of primary importance, 
since many instances may be cited where steam-pipe joints have 
given way, owing to the bolts being corroded. Rustless steel is 
recommended for steam relay and double-beat valve spindles. 
Where expansion joints or bellows pieces for water pipes have been 
made of iron or steel riveted together and galvanised, a very short 
life resulted. Copper is recommended for expansion pieces, as its 
solution pressure is comparatively low. 


Rotary Pumps.—Much trouble and expense has been occasioned 
by the failure: of rotary pumps, and impellers have frequently had to 
be renewed after about 12 months’ working. The principal trouble 
has been caused by pitting, corrosion and cavitation. Much trouble 
can undoubtedly be.attributed to bad design, especially as regards 
the casing and the impeller of a rotary pump, also the discharge 
passages or ports from the pump to the pipe line. Shafts made from 
steel containing 14 to 19-5 per cent. of chromium are almost en- 
tirely free from corrosion in acidulated or salt water. For the 
minimising of corrosion, cast iron should be dow in silicon and phos- 
phorus and high in combined carbon, which closes the grain and 
hardens the iron. Suction pipes should contain no air pockets, and 
the pump-suction. lift should be as little as possible to obviate air 
leakage. Special attention should also be given to the design and 
maintenance of glands, where air naturally enters whenever the 
glands are not tight, or through imperfect water-sealing. The 
capacity of pumps is thereby reduced, and there is also a greater 
tendency to corrosion. Circulating water when broken up in cooling 
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towers may absorb sulphur dioxide, chlorine and ammonia from the 
atmosphere, and other soluble and insoluble substances in rain 
water, all tending to intensify the rate of corrosion, which is accele- 
rated when the water is very hot. High-tension bronze is recom- 
mended for impellers and pump shafts where the water is of a par. 
ticularly corrosive nature. 


Condenser Tubes.—Much trouble has been occasioned on land and 
sea by corrosion and pitting of condenser tubes. Apart from the 
usual pitting which often takes place from the inside of tubes by the 
action of water, &c., unusual cases of corrosion and pitting occur 
which have only taken place on that part of the tube over which the 
packing or grummet is fitted and retained by the ferrule. Such 
corrosion may continue until the tube is perforated. Exterior corro- 
sion and pitting occurred only on the in-flow ends of the condensers. 
Analysis of the packing showed that the water must have been 
heavily laden with iron oxidc, and it appears that some of the cir- 
culating water had penetrated down the sides of the screwed ferrules 
and underneath the packing, the latter acting as a filtering and re- 
taining medium. Also zinc and copper had passed into solution. 
Brass tubes tinned inside and outside are protected to a limited ex- 
tent both mechanically and electrolytically, and have therefore a 
longer life. 

A special Corrosion Committee is now investigating the cause of 
condenser-tube troubles, and the result of their researches will 
doubtless be nade public in due course. Suffice it to say at the 
moment that the theory favoured is the electrolytic one, as it has 
been demonstrated that where an extraneous current has been 
applied such as in the Cumberland process, thereby making all tubes 
cathodic, the trouble has been minimised if not entirely prevented. 
A current density of about 0-1 ampere per square foot of surface is 
recommended for this process. 


Turbo-qenerators.—The effect of moisture on electrical generators 
due to the application of wet-air filters has often caused’ trouble. 
It has been found that when the machine is lightly loaded the tem- 
perature rise has been insufficient to dry the moist air from the 
filter, with the result that the insulation resistance has been reduced 
to a dangerous extent. On the other hand, if the temperature is 
high, all moisture is quickly evaporated and undesirable salts are 
deposited on the windings, thus providing a path for leakage on 
extra-high-tension machines. In order safely to withstand saturated 
air, generators should be impregnated under vacuum with an insu- 
lating varnish. 

On extra-high-tension machines it is now deemed advisable to 
discard metal packing pieces, owing to their oxidising tendencies and 
conductivity, and to revert to wood or moulded insulating com- 
pounds. 

Economiser Pipes and Bozes.—-With water below 100°F., corrosion 
is often set up on the outside of economiser tubes, whether of cast 
iron or steel, due to condensation of moisture from the passing gases. 
This moisture is an exceedingly good electrolyte, as it invariably 
contains sulphuric acid, derived originally from the sulphur in the 
coal forming sulphur dioxide during the process of combustion and 
combining with the vapour present. The obvious way to prevent 
external corrosion is to raise the temperature of the water by means 
of feed heaters or circulators fitted to the economisers, so that hot 
water is made to circulate from the lowest parts. In other words, 
to prevent the formation of moisture, or where water is objection- 
able, measures should be taken to avoid a sudden reduction in the 
temperature of the air or gases. Cast-iron economisers should be 
made of metal having the lowest possible percentage of free graphitic 
carbon. ; 

Turbine Blades.—Much research work is still being done in order 
to produce a metal which will withstand the stresses to which turbine 
blades are subject, and to be entirely immune from corrosion. 

In the early days of turbine manufacture steel blades were found 
to be pitted and corroded badly. Where leakage of steam has taken 
place at a closed stop-valve, thereby allowing moisture to condense 
on the blading, electrolytic action is apt to be set up. Cases are on 
record where certain rows of blading have corroded where the steam 
temperature has dropped below dew point, and only at this stage m 
the length of a turbine has damage been done.’ Corrosion of turbine 
blades kas also been traced to carbon dioxide in the steam derived 
from unsuitable feed water. Metallurgists are now engaged 10 
research work evolving alloys of the lowest possible solution pres- 
sures, and with physical properties suitable for the work such metals 
have to withstand. 


Injury to Non-ferrous Metals, d-c.—The presence of vapour or 
water deposited on brass and other alloys often causes verdigns. 

Sharp right angles should always be avoided and easy bends sub- 
stituted. Much damage has been done to extra-high-tension elec- 
trical machines and apparatus where silent static discharges 0r 
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sparking has taken place, nitrous oxide and ozone being formed, and 
in the presence of moisture corrosion has started with serious results. 
Ozone is a very great oxidising agent and most metals are quickly 
attacked by it. If an electrical discharge cannot be prevented, care 
should be exercised to see that moisture and condensation do not 
settle on these parts. Trouble has also resulted from vapour con- 
densing on cold porcelain insulators enclosing brass contacts, causing 
serious oxidation, high reistance and eventually open circuits. All 
extra-high-tension switchgear and auxiliary switch and fuse con- 
tacts should be enclosed, if possible, in oil, which should be free from 
evcry trace of water and acid. . 

Many animal and vegetable oils and compounded oils are corro- 
sive. Mineral oils are not saponified by steam and, if pure, have no 
corrosive action. | 

If a saturated salt solution Admiralty gunmetal will pass into 
solution more readily than an alloy containing no zinc, and it appears 
that zinc is an unstable metal ; better results can often be obtained 
with mixtures containing no spelter. The destruction of galvanised 
iron is brought about by the zinc being dissolved by moisture, but 
only when an electrolyte such as rain water is present is electrolysis 
set up, the zinc destroyed, and the underlying metal attacked. 
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Protection of Outside Structures. —Paint for exterior surfaces should 
be totally inhibitive as well as protective, and should possess 
thorough insulating and moist-proof properties. The coating should 
have the same coefficient of expansion as the metal, and should 
possess acid-resisting as well as alkali-resisting qualities. 

Certain inaccessible parts of steel structures under special condi- 
tions should be painted with an elastic medium which at all times 
retains its elasticity. 

It is considered preferable to have a chemical combination and 
affinity of tbe pigment and vehicle, and not a mechanical mixture 
only. Linseed oil is the principal vehicle used in all paints, but it 
absorbs oxygen from the air, and furnishes a medium for electrolysis 
to be set up beżween the metal and the pigment. Expansion caused 
by rust exposes the metal surfaces underneath, and in the presence 
of water vapour further corrosion takes place. Special paints are 
now on the market which have been subjected to.a curing process by 
heat treatment in the absence of air. Multiple thin coats of paint 
are recommended in preference to thick single coats for general pro- 
tective purposes. With suitable concrete of 14 in. in thickness sur- 
rounding the reinforcements for ordinary atmospheric conditons, 


= and 2 in. for salt-water conditions, no injury can take place. 
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British-Made Magnetos. 


As is well known, the development of aircraft since the outbreak 
of war, coupled with the cutting off of foreign sources of supply, has 
given an immense stimulus to the manufacture of magnetos in this 
country. This has, in fact, developed into a highly specialised 
British industry, which has involved the solution of a number of 
difficult problems, and calls for exceedingly fine workmanship, 
within very fine limits of accuracy. Among the problems met with 
may be mentioned the manufacture of the permanent magnets from 
special steel made in this country, the appropriate selection of insu- 
lating materials and methods of insulation which requires great care 
in the high-tension circuit, and the design of the magneto so as to 
give uniformity of sparking over the fullrangeoftimingcontrol. Nor 

‘should the question of efficiency be overlooked as the design has 
much to do with the problem of securing maximum energy in the 
spark. This question has been much discussed. The view is 
widely held that with an engine working at normal running condi- 
tions the energy output, even of the smallest magneto, should be 
ample forthe purpose. But there is ground for believing that with a 
relatively weak mixture misfiring may occur if the energy in the 
spark is small, while under starting conditions it certainly requires 
more energy to ignite a cold gas than a hot one. Another problem 

. of evident importance is the quality of steel necessary to secure 
permanence of magnetism. Modern magneto magnets appear to 
contain about 5 to 6 per cent. of tungsten, and in general from 0-5 
to0:75 per cent. of carbon. Occasionally there are also small pro- 
portions of chromium and manganese, though the part played by 
these constituents does not seem to be clearly determined. The 
heating of the steel is a matter requiring nice adjustment, and it is 
particularly important to avoid an excessive temperature before 
quenching, as in this way the remanence of the magnet would be 
reduced. As regards the insulation problem it is only necessary 
to reflect that the requirements in a magneto are comparable to 
i , in a very restricted space, a 10,000-volt transformer, 
without the assistance of oil immersion. The choice and treatment 
of materials, therefore, requires very careful study. When it is 
remembered that magnetos have to be strictly standardised, and 
turned out in enormous quantities, the growth of this industry 
reflects great credit on the manufacturers in this country who: have 
taken the matter in hand. In what follows we propose to give 
some particilars, based on information supplied by the manufac- 
turers of a few of the chief types of British-made magnetos. 

We may commence with the B.T.-H. polar induction magneto, 
which is of special interest in view of the use of polar inductors to 
produce the desired variation in flux without motion of the armature 
windings. 

B.T.-H. Type “ AV” POLAR INDUCTOR MAGNETO. 

The B.T.-H. Company are now manufacturing in large quantities 
the type AV8s magneto for eight cylinder aeroplane engines, and the 
type AV12s machine for 12 cylinder engines. The two types are of 
the polar inductor design, in whioh the armature windings are 
stationary, and the flux reversals through the armature core are 
caused by the rotation of the polar inductors which comprise four 
malleable cast-iron masses so disposed that every 90° the flux flowing 


from the N pole of the magnet to the S pole through the armature 
core is suddenly reversed. The magneto will therefore give four 
sparks per revolution of the rotor, and in consequence of this, the 
eight-cylinder model runs at engine speed, and the 12-cylinder 
machine at 14 times engine speed. ` 
Fig. 1 gives an outside view of the type AV8s machine, while the 
component parts are clearly depicted in Fig. 2. The polar inductor 
consists of a ‘‘ straight through ” shaft A (Fig. 2), made of non 
magnetic nickel steel on to which the two polar inductors B and B, 
are first pressed up against a shoulder, and then finally riveted in 
position to the shaft. The ends of the magnet C are secured to two 
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Fia. 1.— GENERAL VIEW OF BRITISH THOMSON-HovusTon “ AV” POLAR 
INDUCTOR MAGNETO. 


malleable cast-iron pole pieces D and D,, and fixed near the top of 
each by means of screws. One pole piece surrounds the annular 
portion of one inductor, while the other pole-piece surrounds the 
annular portion of the other inductor. -There is a very fine air-gap 
between the inside of each pole-piece and the outside surface of the 
annular portion of the inductor which it surrounds. 

The magnet flux, therefore, passes through this fine annular air- 
gap in a radial direction, and flows from one inductor to the other 
through the laminated armature circuit. The armature windings 
are carried by a brass spool, E, which is secured to a laminated iron 
core F, and this, in turn, is fixed by means of two clamping screws 
to the upright laminated projections G. These are fixed in the 
central housing casting H, which carries the pole-pieces, and also 
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provides the base of the machine.g@The distributor end-plate S and 
the driving end-plate T are aluminium castings, whereas the side 
shieldsRU are sheet aluminium stampings. The condenser V is 
mounted directly above the armature windings. , 

M The contact-breaker J is operated by a four-part cam K, fixed to 
the end of the driving shaft. Particular attention has been paid to 
the design of this cam, and the contact-breaker lever L is designed 
to give a very low moment of inertia, with the result that satisfactory 
operation of the contact-breaker is obtained up to a speed of 16,000 
breaks per minute. This frequency corresponds to a rotor speed of 
4,000 revs."per min. 


Fic. 2.— ESSENTIAL PARTS oF BRITISH THOMSON-HovusTon “ AV” POLAR INDUCTOR MAGNETO. l A 


„The distributor M is of special design, having one track provided 
with eight protruding segments, and is secured to the distributor 
end-plate S by means of thumbscrews W. The brush-holder N, 
which is secured to the half-speed wheel R, carries a steel adjustable 
brush O and a trailing point, and the safety gap P is incorporated in 
the brush-holder and rotates with it. A gauze ventilating window 
Q is provided in the front of the distributor, and in consequence of the 
disturbance of the air inside the distributor, caused by the rotation 
of the brush-holder, the products of ionisation are quickly expelled. 
This arrangement is much to be preferred to the totally-enclosed 
stationary type of safety gap usually met with in magnetos, where 
the silent brush discharge is always liable to produce injurious 
results. «4 < 

The magneto is claimed to possess excellent characteristics at low 
speeds, and the energy output is large for an inductor type machine. 
Tests on various engines have demonstrated that the polar inductor 
magneto spark possesses those qualities which are necessary for the 
satisfactory ignition of aeroplane engines. A reference to Fig. 2 
will suffice to show that great care has been taken in the grouping of 
the various sub-assemblies, so that the magneto can be quickly and 
easily dismantled and re-assembled. 


Tar BEC MAGNETO. 


The BEC magneto is manufactured by the British L.M. Ericsson 
Mfg. Company, Ltd., at their Beeston works, and is thus also an 
essentially British-made machine. This company is at present 
concentrating on the E 4 type magneto, which was designed for use 
on four-cylinder engines of above 16 H.P., but, in addition, they are 
preparing for the manufacture of magnetos suitable for the smaller 
four-cylinder engines. The experience of the company during the 
last 15 years in the manufacture of high-class telephone work, 
magneto generators and other small work necessitating the economic 
production of very large quantities of accurately fitting inter- 
changeable parts, has proved very useful. l 
,; The main characteristics aimed at in the BEC magneto are high 

fficiency, reliability and absolutely waterproof construction. The 
chief feature of the mechanical design is that the frame is one unit. 
The pole-pieces are cast into a special bronze frame which, together 
with the distributor and end-plates, forms, independently of the 
magnets, a completely enclosed body, so that a perfectly water, dirt 
-and oil-tight construction is given with a minimum area of abutting 
-surfaces. The bearings are fitted with felt washers to protect them 
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from‘the entry of water or dust, and special oil throws are provided 

to keep any oil from the armature and slip-ring. The gears are very 

carefully cut, so as to ensure, with the enclosed construction, silent 

running. All parts requiring lubrication are fed from one oil cup 
conveniently situated behind the distributor. No pipes or tubes 

with their attendant troubles are used, and no oil is used twice over 

fresh oil always reaching the bearings. | 
The distributor is of the cylindrical type, and is constructed of 

8 pecial material ensuring even wear with the brass segments, highest 
dielectric strength, and freedom from pitting and sparking troubles. 
The cable terminals and shrouds are designed to give complete insu- 


lation and protection of all wires and metal parts. The contact- 
breaker is of special design, giving a uniform action over the full 
range of engine speeds, and absolute freedom from missing. It is 
easily adjusted, and can be inspected whilst the engine is running. 
The contacts are of iridio-platinufn, electrically welded to the contact 
screws, and are substantial in size, thus giving a long life. 

A feature claimed for this magneto is the high efficiency maintained 
at all speeds. Owing to the provision of special auxiliary pole- 
pieces embodied in the construction of the :machine, an intense 


Fia. 3.— GENERAL VIEW OF BEC MAGNETO. 


spark is given at very low speeds even with the timing lever in the 
fully retarded position. This ensures a smooth and easy start, as 
the spark given at a speed below the ordinary hand cranking speed 
is of sufficient intensity to fire a rich or weak charge in the engine 
cylinder. The high efficiency is due to the selection of all material 
used in the construction of the magneto, to the design and quality 
of the various parts, particularly the armature, condenser and 
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magnets, to the stringent tests to which these parts are subjected 
before being passed for assembling, to the accurate machining and 
careful workmanship throughout.: 

The magnetic circuit of the BEC magneto is a considerable ad- 
vancement on the German magneto in that special auxiliary pole- 


Fia. 4.—SEcTIONAL VIEW OF BEC MAGNETO. 


pieces are fitted at the advance edges of the main pole-pieces, and 
separated from the latter by non-magnetic material. Much investi- 
gation has been devoted to obtaining uniformity of intensity of 
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sparking over the full range of timing control. The width of the gap 
between the main and auxiliary pole-pieces, together with the length 
and width of the latter, has been so proportioned that, coupled 
with the magnetic and electrical characteristics of the magneto, 
not only is the maximum efficiency given, but this is maintained 
over the full timing range of 35 deg. with the magneto for large 
engines above 16 n.r., and 25 deg. for magnetos for small or light 
car engines. The auxiliary pole-pieces, are cast into the bronze 
body-casting at the same time as the main pole-pieces. 

The results of tests on the same magneto with and without the 
auxiliary pole-pieces are shown in Fig. 5, which shows comparative 
tests at various speeds and various positions of the timing lever. 
The auxiliary pole-pieces were milled away for the second series of 
tests. The uniformity in output or intensity over the full range of 
timing control (both 25 deg. and 35 deg. variation being given) is 
well shown with the auxiliary pole-piece magneto, whereas the 
serious drop in efficiency at slow speed retard is shown in the second 
series of curves. For slow-speed running and starting up the engine, 
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Fic. 5.—SHowIna EFFECT oF AUXILIARY POLE-PIECES IN GIVING UNIFORMITY OF 
INTENSITY OF SPARKING OVER FULL RANGE oF TIMING CONTROL. 
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especially after standing or on a cold day and with inferior fuel, 
high inteħsity with slow magnetic revolutions and timing fully 
Jian is essential, and the BEC magneto is especially good in this 
Tests made on the armature core flux at 1,000 revs. per min. give 
a total flux of 33,000 maxwells and an actual flux of 9,450 lines 
per square centimetre (approximately 59,500 lines per square inch). 
All insulating materials used in the construction of the magneto, 
including all ebonite parts before and after machining, armature 
insulation silks, and papers are stringently tested as part of the 
routine testing, at a peak voltage very considerably higher than the 
maximum voltage given by the machine. Completed parts are 
tested at a voltage as high as 20,000 volts for a period of 2} minutes, ` 
and all parts not passing this stringent test are rejected. 


Britisy Lionta & Ionrrion Company, Larp. 


The standard magneto made by this firm employs the usual 

revolving H-armature with low and high-tension windings which is 
expected to remain substantially a standard for some time to come. 
Engine speeds are continually increasing, and this has called for 
special care in regard to centrifugal stresses, which have, however, 
been fully met. As showing the variety of type, it is of interest to 
note that this firm manufactures 26 distinct types of magnetos, the 
smallest, for motor cycles, weighing 6} lb., and the largest, for multi- 
cylinder stationary gas engines, 71 lb. In the latter case, owing to 
the higher ignition voltage found desirable, a separate transformer 
coil is added. 
FA feature of interest in the information supplied to us by this 
firm is the very full account of the testing arrangements, parts being 
tested first as sub-assemblies before they become parts of larger 
assemblies, and the main components (armature, condenser, &c.) 
receiving special final testing before incorporation in the completed 
magneto. A common cause of gradual] failure in German mag- 
netos has been insulation weakness, re-magnetising 
causing no improvement and even accelerating 
total breakdown. For the insulation, enamel- 
insulated wire is exclusively used, bedding for 
successive layers being obtained in varnished 
paper and silk. The secondary winding may 
contain 10,000 turns or more of 38 to 42 S.W.G. 
wire. 


The wound armature is vacuum stoved, var. 
nished and dried in the usual manner. The 
continuity and resistance of the windings is then 
checked, armatures being rejected if the wire is 
shown to have been unduly stretched. A spark- 
ing test is then applied with a mechanical inter- 
rupter, furnishing an indication of the strength 
of the spark under working conditions. Armá- ^` 
tures are again rejected if a mmimum spark 
length is not obtained. Short-circuits in the 
secondary winding are then searched for. This 
has been a frequent cause of trouble in the past, 
and a special alternator, with a frequency of 
1,000 cycles has been built and used for this test; 
by using this high frequency the current taken 
by a layer of winding that might conceivably be 
defective is magnified, and a short-circuit more 
readily detected. Each armature is tested in a 
closed magnetic circuit as a transformer at no- 
load, the primary current being carefully noted ; 
the slightest short-circuit would increase the nor- 
| mal no-load current 5 or 10 times, and by 
this exacting test the various practices leading to possible short 
circuits have been determined and eliminated. 

Another item of interest is the special treatment of the surfaces o 
distributors, which are first rough turned with steel tools and finished 
with special set diamond tools, after which they are buffed with 
polishing material. 


Speed - Revs. per Minute 


(To be concluded.) 


Electrolytic Extraction of Copper from Pyrites Residues. 
In “Industria” an account given of a new method 
of extracting copper electrolytically from pyrites ashes. 
Sulphide or sulphate of copper is converted into the chloride 
by the application of chlorine at the anode. The anode of a 
bath of hydrochloric acid is surrounded by pyritic residues 
to be treated, which become substantially the anode and are 
entirely attacked. The loss in copper is said not to exceed 
about 0-1 per cent. 
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Sources of Technical Information. 


By A. B. EASON, M.A. 


The purpose of this article is to bring to the notice of readers some 
sources of scientific information which can usefully be consulted 
when practical problems arise for solution. It is not claimed that 
the list is complete, but even if some of the indices may be well 
known, it is fairly certain that many people are unaware of the 
existence of others. 

As types of problems which might arise for solution, consider two 
which I have dealt with. (1) Is there any portable instrument 
for measuring the amplitude of vibrations on motor-generators ? 
(2) What is the best method of preventing the communication of vibra- 
tions to buildings ? The answer to these questions is not required 
here, but after looking at various articles on these subjects, I wa: 
in a much better position to find the solution. Taking the second 
problem, those who begin by trying various methods of reducing 
vibration, without seeing what has been done previously, are liable 
_ to spend time and money in making experiments which have already 

been tried, and have perhaps been proved to be useless. This article 
suggests where one may seek for reports of such tests, on all sorts 
of engineering matters. One can find information in (a) books, 
{b) bibliographies, (c) abstracts. 

(a) Of books there is little to be said. I know of no lists of books 
on various scientific subjects, but one can easily glance at library 
catalogues, or at the books on the shelves and pick out those which 
probably deal with the subject sought for. 

(6) The following bibliographies exist: (1) ‘‘ The International 
Catalogue of Scientific Literature.” (2) “ The Engineering Index ” 
and§‘‘ Industrial Management.” (3) “The Technical Supplement 
to the Daily Review of the Foreign Press.” (4) ‘‘ The Athenzum.”’ 
(5) “The Industria] Arts Index.” 

(bl) “The International Catalogue of Scientific Literature,’ 
published yearly before the war by Harrisons & Sons, 45, St. Martin’s 
Lane, London (prices of volumes vary), contains a practically com- 
plete list of all purely scientific books, papers, pamphlets and 
articles in scientific journals which have been published during the 
year in all countries of importance. The word “journal” is 
intended to include the Proceedings, Transactions, Reports, of 
learned societies. The catalogue is published in 17 sections, of 
which those for Mechanics, Physics, Mathematics, Chemistry, are 
of direct interest to engineers. The sections dealing with such 
subjects as Anthropology, Astronomy, Biology, Botany, Geology, 
&c., lie outside the scope of most ordinary engineering problems. 
The yearly volume of any section contains (1) the name or author 
index; (2) subject index. The subject index is very complete ; 
under any particular subject will be found the author’s name and 
title of the article. On turning up the name index, one finds where 
the article appeared, or where the book was published if it was a 
book, and its price and publisher. The various subjects dealt with 
in the book or article are indicated by numerical reference numbers ; 
if an article has references to various subjects it will be found indexed 
under each subject. The subjects in the index are arranged in their 
relative numerical order. This catalogue contains relatively few 
references to applied science, commercial engineering, costs, &c., but 
is undoubtedly the best for obtaining full information as to purely 
scientific papers. 

(62). “The Engineering Index,” published yearly by the En- 
gineering Magazine Company of New York, is a bibliography of 
articles of a technical, industrial, commercial nature, appearing in 
American, English, French, and other journals. Under each entry 
is given the title of the article, its length, and where it appears. The 
alphabetical index could be improved; the Papers are grouped 
under various subjects, but the titles appearing under the subject 
may not fully represent the subject of the article, and it seems that 
each article is indexed only once. 

This index should be specially valuable to those engineers who are 
endeavouring to get up-to-date information on costs and finance and 
the management of industrial engineering concerns ; there are also 
many references to roads, railways, waterworks and such civil 
engineering. The same company publishes a bibliography of recent 
Papers each month in ‘Industrial Management’ (at 16s. 6d. 
annually); this forms the basis of the annual index. ‘‘ Cassier’s 
Monthly Magazine ” contains a bibliography of technical articles 
dealing chiefly with heavy engineering works, such as railways, 
docks, steel works, waterworks, &c. 

(63). “The Technical Supplement to the Daily Review of the 
Foreign Press,” published by H.M. Stationery Office, fortnightly, 
at 6d., is issued by the War Office with the assistance of the Insti- 
tution of the Civil Engineers in making the abstracts. At the end 


of each part is a small bibliography of articles on civil, shipping, 
mechanical and electrical engineering appearing in a few of the 
English and foreign journals. The main portion of each issue con- 
tains abstracts of articles on various technical subjects in the foreign 
press, and these are very valuable and are fairly up-to-date. 

(64). “ The Atheneum,” Bream’s Buildings, London, E.C.4., pub- 
lishes annually an index of articles occurring in various publica. 
tions ; the volume for Science and Technology includes references 
to some engineering articles, but they seem to be relatively few in 
number. If available, it might be worth consulting, but the other 
indices give much fuller information. 

(L5). “The Industrial Arts Index,” published by HL W. Wilson 
Co., 958, University Avenue, New York, contains an excellent 
alphabetical index of technical articles and of descriptions of new 


- apparatus and machinery appearing in American journals. 


Division (c)—Abstracts. There are a great number of journals 
publishing abstracts, so that only a few will be mentioned here. 

(cl). “ Science Abstracts,” published monthly by E. and F. Spon, 
Haymarket, London, at 18s. annually, in two sections. A, Physics, 
B, Electrical Engineering, contain excellent indices to all the sub- 
jects contained in the abstracts; abstracts dealing with various 
subjects are referred to in the index under various headings, 80 the 
index is fairly complete. ‘The abstracts are of articles in English, 
American, French, German, Italian and other journals, and it is 
likely that no articles of any importance are omitted. In the future 
if progress is to be made in the engineering and. manufacturing con- 
cerns in this country, it might be well for all those dealing with design 

have easy access to these volumes. Every engineering firm would 
probably find it pay to spend 30s. (for the two volumes) on such 
literature, if their designers are given the opportunity to scrutinise 


the monthly issues as they appear. 
Various journals include a few abstracts of subjects allied to those 


in which the journal is directly interested. Chief of these is, perhaps, 
the “ Proceedings” of the Institution of Civil Engineers, in each 
volume of which there are abstracts of Papers dealing with civil 
engineering. The publication of these “ Proceedings” has been 
temporarily suspended. ‘‘ The Journal” of the American Society 
of Mechanical Engineers includes in each monthly issue a similar 
small series of abstracts. One also finds abstracts in the “ Elec- 
trical World.” l l 

The Technical Supplement (see b3 above) also includes abstracts 
of foreign articles. The “Journal” of the Society of Chemical 
Industry (monthly, 2s., Central House, Finsbury Square, E.C.2) 
includes abstracte of articles and notices of patents dealing generally 
with industrial chemistry, and its application in such works as 
manufacture of paper, oils, paints, gases, &c. For chemistry, the 
“ Journal ” of the Chemical Society each month gives full abstracts, 
which are then published in separate yearlv volumes. 


: SUGGESTIONS FOR THE FUTURE. 


Those interested in the general question of co-ordination 0 
scientific literature might get the report (at 3s.) of a meeting, held 
under the presidency of Sir Robert Hadfield and the auspices of the 
Faraday Society,.on May 18, 1918, at which the general] question 
was discussed by the members of various learned societies. In order 
to prevent the overlapping of abstracting work and the relatively 
partial abstracting which occurs under present conditions, it is 
suggested that an attempt might be made to issue publications as 
follows :— 

(A) Weekly.—A complete bibliography of all articles appearing 
in the technical press published during the preceding week, in the 
form generally as is usual in “Industrial Management.” The 
bibliography would vary in size slightly from week to week, accord- 
ing as the monthly and quarterly journals had or had not appeared. 
The entry in the bibliography should indicate if the article is (a) an 
abstract or translation, or (b) a new article, (c) merely descriptive, 
or (d) with quantitative information, (e) theoretical and mathema- 
tical, or (f) giving the results of teste. For instance, THE ELEC- 
TRICIAN very often publishes abstracts of articles appearing m 
“ Proceedings ” of scientific societies, and in such cases it may be 
as well to consult the original article. In the “ Electrical World” 
the gist of an article on lagging steam pipes appeared to be “it E 
good to lag pipes,” there were no definite figures as to the loss of beat 
through any of the lagging materials mentioned ; such an article I 
should term merely descriptive in contrast to articles which mention 
values in definite units for the various factors which are being con- 


sidered. n 


Marcu 2], 1919. 


(B) Fortnightly or Monthly.—Abetracts of all important articles 
occurring in the technical journals; suppose four parts were issued 
to cover (a) Physics, (b) Electrical Engineering, (c) Chemistry and 
Metallurgy, (d) Civil and Mechanical Engineering. There should 
be no great difficulty in providing for the issue of such regular and 
complete abstracts if the time and money spent in abstracting for 
the various weekly and monthly journals were devoted to this end. 
The objection to the abstracts in the various journals is the very 
limited range which they cover. As to the above four graups, 
“ Science Abstracts”? covers the ground for the first two; the 
“Technical Supplement ” covers the ground partially for civil 
engineering ; and the abstracts in the ‘‘ Journal” of the Chemical 
Society deal with group (c). : 

(C) Yearly.—A list of industrial and technical publications with 
their price and publisher, &c., such as one finds in “ Science Ab- 
stracts,”’ only it should include practically everyetechnical publica- 
tion. This list might also contain a mention of the libraries, es- 
pecially in provincial towns, in which the foreign journals could be 
found. Assuming that manufacturing concerns take more interest 
in science than has been the case in the past and purchase the fort- 
nightly abstracts mentioned in (B), and someone in the firm wants 
to consult an original article, it would be worth while to know in what 
places the journal could be found. I do not think such a list would 
be unwieldy, as the number of libraries keeping the foreign journals 
is not likely- to be very large. A list of most English journals will 
be found in Willing’s ‘‘Press Index,” at ls. The publications of 
scientific societies are mentioned in Chas. Griffin’s ‘‘ Year Book of 
Learned and Scientific Societies,” at 7s. 6d. Neither of these touch 
foreign publications. l 

In this article I have not tried to deal with bibliographies and 
abstracts published in foreign languages. 


Experiments on the Application of 
Electric Welding to Large Structures.* 


By W. S. ABELL, M.Eng. 


The employment of electric welding for the carrying out of repairs 
been a common practice for a number of years past, but it is only 
within the last two years that serious consideration has been given 
to the question of the extended use of this process to those parts of a 
vessel which are subject to important structural stresses. In this 
Paper a full account is given of the comprehensive series of experi- 
ments recently carried out, on behalf of Lloyd’s Register of Shipping, 
to determine the possibility of the application of electric-arc welding 
to ship construction. Information was sought regarding the physical 
properties of the welding and welded material, and its ability to 
withstand the alternating stresses to which vessels are subject. 
Modulus of Elasticity —This property of the welded material was 
determined under several conditions, one series of observations being 
taken on test specimens, which were made as large as could be tested 
in a 300-ton machine, with a view to approximating as closely as 
possible to conditions of actual service. The length of the specimens, 
in which an ordinary butt weld was fitted at the centre, was 6 ft. 
clear between the holders, while the breadth ranged from 48 in. to 
22 in., depending on the thickness of the plate. The extension under 
known loads was carefully measured, both in way of the weld 
and at various points on the plain plate adjacent to as well as clear 


of the weld. Diagrams are given showing the extensions as noted at ; 


the various points, and from an examination of these it would appear 
that, in general, the extensions in way of the weld do not show any 
marked difference from those on the solid plate, the lines showing 
extensions in way of the weld lymg among the others, without dis- 
closing any distinctive features. 

To confirm this result, a set of specimons of normal test piece size 
was made, from some of which automatic stress-strain diagrams 
were obtained, while on others readings were taken with a Ewing 
extensometer. The results obtained showed the same general 
characteristics as those from the strain-meter readings on the large 
specimens, and appear to confirm the inference that there is very little 
difference between the modulus of elasticity of the welded material 
and that of the solid plate. 

Similar tests were also carried out on small test pieces composed 
entirely of deposited metal, from which it appeared that the value 
of the modulus of elasticity of the material actually forming the weld 
was 11,700 tons per square inch. 

Ultimate Strength and Elongaiton.—In the case of butt welds it was 
found that the tensile strength of the joints was 90 to 95 per cent. of 
that of the solid plate. _ 

As the most common form of joint used in shipbuilding is the 
ordinary overlap, a complete series of tests was carried out on welded 


* Abstract of a Paper read before the Institution of Civil Engineers. 
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joints of this form. The tensile strength of the joint varied with the 
thickness of the plating, and was 65 to 85 per cent. of the strength 
of the solid plate in cases where a full fillet was fitted on both edges 
of the lap. The corresponding figures were practically the same in 
cases where a full fillet was fitted on one edge and a single run of 
weld on the other edge. In a comparative test, the strength of a 
treble riveted lap joint with plates } in. in thickness was found to be 
between 65 and 70 per cent. of the solid plate. A 

Elongation.— As is well known, the ultimate elongation of a 
welded specimen is considerably less than that of a plain plate, and 
in this series of tests was found to be only 8 per cent. on a length of 
8 in., as against 29 per cent. for the solid plate, while the contractions 
of area were 7 per cent. and 45 per cent. respectively. 

Alternating Stresses.—The author points out that it is of primary 
importance in shipbuilding that welded joints should be able to with- 
stand the alternating stresses to which the structure of a vessel is 
subjected, and, consequently, that special attention was paid to the 
determination of thc properties of welded material under alternating 
stresses of known value. Two types of apparatus were employed in 
these tests, in one of which the specimens were in the form of bars, 
while in the other flat plates were used. 

In the first type the bars, which were 3 ft. in length, with a weld 
9 in. from one end, were fixed in the grip of a lathe at one end, and 
were loaded at the other end and at an intermediate point with 
weights of known amount. This arrangement produced a uniform 
bending moment, with consequent calculable stress on the material 
of the rod over that part of the bar which contained the weld. 

The lathe ran at a speed of 1,060 revs. per min., and the stress on 
each part of the material was changed during each revolution from 
compression to an equal stress in tension. The bars were tested in 
pairs, one welded and one plain, at varying stresses, and curves 
are given showing the number of revolutions endured by the various 
bars before fracture, from which it may be inferred that the highest 
stress at which the welded bars are able to withstand a very large 
number of repetitions of alternating stress is about 6 tons per square 
inch, the corresponding figure in the case of the unwelded bars being » 


` about 10 tons per square inch. 


In the second form of apparatus the specimens, flat plates 14 in. 
by 5} in., were held firmly in clamps at each end and at an inter- 
mediate point near the centre. The end clamps were fixed in 
position and the centre clamp by means of a crank arm was caused 
to oscillate and to bend the specimen equally up and down by 
adjustable amounts, the maximum total movement in any of the 
experiments tried being 5/16 in. on a length of 12 in. The specimens 
were arranged in sets of four—namely, plain plate, butt weld, riveted 
joint and lap weld, and the number of repetitions at which each 
specimen parted was observed. . 

The curves showing the results of these tests would appear to 
indicate that the stress at which the specimens with butt weld are 
able to endure a large number of alternations is about 70 per cent. 
of the stress borne by the similar plain plate, the corresponding figure 
for the comparative endurance of lap welds and riveted laps being . 
about 60 per cent. 

Bending.—The results of the bending tests show that the welds 
do not compare very favourably as regards bending with ordinary 
mild steel, the angle at which fracture occurred varying from 80 deg. 
with } in. plates down to 20 deg. with 1 in. plates. 

Crushing.—To ascertain the capability of welded material to resist 
the shear stress induced during crushing, specimens having the weld 
at an angle of 45 deg. to their axis, together with corresponding 
unwelded samples, were tested under compression. Both welded 
and plain specimens yielded by bending before crushing took place, 
but the welded specimens withstood the compressive load as satis- 
factorily as the others, 

Chemical Analysis.—From a chemital analysis of the ordinary steel 
plates, of the metal of the electrode and of the material in the weld, 
it appears that the electrode was of very similar composition to mild 
steel, but that the carbon and manganese were almost oxidised away ` 
from the filling-in material during the process of welding, the depo- 
sited material being fractically pure iron. : 

Microphotographs.—The author has added to the vawe of the 
Paper by including a series of microphotographs, showing the strug- 
ture of the material in the vicinity of the welds.. 

These photographs show that there is a gradual diffusion between 
the original and the added metal without any abrupt line of demarca- 
tion, the joints thus conforming with one of the chief requisites for a 
sound junction. 

It may also be inferred from the photographs that the distance 
from the welded surface within which the structure of the original 
metal is apprediably disturbed by the heat is only about 1/16 in., 
and may be even less in thinner plates. 
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‘The Connors Greek Plant of the Detroit Edison 
Company. 


By C. F. HIRSHFELD. 
(Continued from p. 297.) 


As already mentioned, there are only two boilers per turbine. 
When operating the turbine at full load, the boilers will operate at 
about 170 per cent. of Centennial rating. In the ordinary sense, there 
are no spare boilers. Experience has shown, however, that these 
boilers can be safely and economically operated at ratings consider- 
ably in excess of 170 per cent. and provision has been made to enable 
three boilers to supply steam to two turbine units. When carrying 
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Fia. 7.— DETAILS oF THE HIGH PRESSURE STEAM PIPING SYSTEM. 


full turbine loading under these conditions, each of the three boilers 
will have to operate at about 225 per cent. of rating. 

The main live steam piping consists of a run from two boilers 
to the unit which they serve, all of these runs being cross connected 
by a cross-over header. All of this piping is located in the so-called 

.pipe gallery below the stoker floor, except, of course, the leads 
dropping down from the boilers and rising to the turbine throttles. 

The steam leads from each boiler are of 10-in. pipe and these 
join together in a Y-fitting, which has a 14-in. discharge. Under 


The proposed use of the cross-over main necessitated a design 
which should permit steam from any two boilers to flow into that 
main, and steam from the main to flow into any turbine lead, with 
practically equal facility. After many designs had been considered, 
that shown in Fig. 7 was adopted. The steam, leaving the 10 m. by 
14 in. by 10 in. Y-branch previously mentioned, passes through a 
cast-steel expanding nozzle which enlarges to a diameter of 28 in. 
This, in turn, lead8 into a 28-in. cast-steel side-outlet T, or side-outlet 
cross. The 28-in. lateral outlets of the latter fittings are the con- 
nection points of the cross-over main. The velocity of the steam 
passing into the cross-over, or from the cross-over main to the turbine 
lead, is thus reduced to about one-quarter of its value in the 14-in. 
pipes, or roughly, a little less than 4,000 ft. per min. under the worst 
conditions. The steam turns through the necessary right angle at 
this low velocity, and therefore with small loss. ai 

Steam leaving the 28 in. fitting on its way to the turbine is carried 
through a tapered reducer with a discharge diameter of 14 in. 
Similarly, steam leaving the 28 in. fitting on its way to the cross-over 
main, passes through a tapered reducer which is cast with its longi- 
tudinal axis in the shape of a quarter circle. This reducer leads the 
steam into a 14 in. return bend, as shown in Fig. 7. 

The steam for the auxiliary turbines, which will be mentioned later. 
is taken from a 6-in. outlet on top of the 28-in. fittings, above 
described. 

All superheated steam -piping is full weight steam with welded 
flanges. The flanges are finished smooth and corrugated steel 
gaskets are used. All fittings are cast-steel., At the Delray plant 
Hopkinson-Ferranti valves with venturi throats were used ; these 
have been found to cause an excessive pressure drop, because of the 
short length of the expanding nozzle, and were, therefore not deemed 
desirable for the new plant if an equally reliable, full-opening form 
could be found. Full-throated gate valves made by Hopkinson, of 
the same material as the Ferranti valves, were therefore used in the 
Connors Creek plant. 


The atmospheric exhayst from the main unit is made ofjriveted 
steel pipe and fittings. The auxiliary exhaust piping is lap-welded 
steel with Van Stone joints, and fitted with corrugated copper 
gaskets. All valves in the exhaust lines are steel-gate valves of 
American make. All saturated steam piping is extra heavy steel, 
fitted with steel flanges. The fittings are all cast-steel and steel 
valves of American make are used. 


-Fig. 8.—SEcTIONAL VIEW OF ONE OF THE 25,000 K.V.A. ee GENERATOR UNITS. 


[Three of these 9 stage turbines are in service; alsoone 50 


full load conditions with two boilers supplying one unit, the steam 
velocities will be about 10,500 ft. per minute in the 10-in. pipe and 
12,000 ft. per minute in the 14-in. pipe. With three boilers supply- 
ing two units, these velocities will rise to about 14,000 and 16,000 
ft. per minute respectively. 


- > Paper read in 1915 before the American Society of Mechanical 


Engineers. Somewhat abbreviated, and with supplementary notes. 


50,000 k.v.a. 21-stoge turbine was started in 1918.—Ep. £.] 


The feed-water piping is extra heavy, lap-welded steel, with Van 
Stone joints, and cast-steel fittings. The use of steel pipe throughout 
for the feed water represents a marked departure from Delray 
practice, in which brass pipe was used for the boiler leads and 
connections. In laying out the feed waterjsystem at Connor 
Creek, the design was so arranged as to permit of free expansion 
without the use of expansion joints of any kind. 
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er 9 blow-orf “valves are also made by Hopkinson. These 


were decided (fon after two of them had‘ been in satisfactory operation 
for several y@fears at Delray. The valve is a parallel-seat gate, on’ 
whose stem “9s cut a raci: which meshes with a pinion. A 180 deg. 
turn of the handle turns this pinion through a like angle, and fully 
opens the ga The superiority of the valve appears to be due to the 
use of excelent metal, and to a very high-class of machine work. 
| TURBO-ALTERNATORS AND CONDENSERS, 

# The maini units, as previously mentioned, are rated at 25,000 k.v.a., 
or 20,000 at@ 80 per cent. power factor. The steam end consists of 
a horizontal, nine-stage 1,200 revs. per min. turbine ; the electrical 
‘end generates three-phase 60-cycle current at 4,800 volts. A section 

‘bo-generator unit is shown in Fig. 8. The steam ex- 
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Fia. 9.—DETAILS OF TUBE ARRANGEMENT IN THE CONDENSER. | 
and in a small change in_the 


{Later condensers differ only in having more steam lanes, 
air box.—Ep. £.] 


hausted from the turbine passes down through a large expanding 
exhaust nozzle into the condensor, as shown in Fig. 5. Each con- 
denser is built to contain 35,000 sq. ft. of heating surface made up 
of l in. tubes a little over 18 ft. long, but has only 32,500 sq. ft. 
installed. The tube heads have a diameter of 14 ft. 6 in. 

r The tubes are so arranged as to leave numerous lanes through the 
steam space, so that the vapour and air readily flow to all parts of 
the cooling surface. No baffles of any kind are used, excepting 
only those necessary to form an air box. The latter is logated at 
the bottom of the condenser, as indicated in Fig. 9. í 

The condensate collects in a cylindrical hot-well, which extends 
from the lower part of the condenser shell, and it is removed by 
either one of two hot-well pumps. These are motor- 
stage centrifugal pumps operated at 1,200 revs. per mi 
are fitted with bronze impellers. The condensate is di 
what is known as the cold end of the boiler feed ta 
explained. 

Circulating water is supplied to each condenser by a motor-driven 
single-impeller double-section volute pump. The m@tor is three- 
phase slip-ring type arranged for a 15 per cent. speed jvariation, the 
maximum speed being 400 revs. per min. During thé period of the 
year when the circulating water has a high temperaffure, the pump 
will be operated at the highest speed and will delivér about 40,000 
gallons per minute. When the water temperature ís low, the pump 
will be operated at the lower speed and the quantity will be propor- 
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tionately reduced. The temperature .of-icirculating water varies 
with the season from 34°F. to 76°F. ` | 

The circulating water enters the property through an open cut 
shown in the plan in Fig. 3, and thence flows through a concrete 
tunnel to the screen{house. “This tunnel has a free section 9 ft. 3 in. 
high by 10 ft. wide, and when it is supplying water for all of the units 
in the finished plant under the lowest water conditions on record, the 
water velocity will be just under 8 ft. per second ; in obtaining this, 
further units are assumed to be larger than those now installed. 


The water flows from this section of the tunnel into a sort of © 


funnel-shaped enlargement which leads it to the screens. These are 
of the travelling variety, and are similar to screens already installed 
in the Northwest Station in. Chicago and at the Delray Station in 


Detroit. They consist of woven-wire panels fastened to the links of . 


an endless chain, the lower end of the loop 

thus formed projecting down to the bottom of 

the water channel. í 
' k When a screen becomes fouled, the working 
side of the loop is drawn up and over the 
upper guide shaft, its place being taken by 
what was previously the back side of the loop. 
This operation brings the fouled screen panels 
under a wash pipe, which washes the fouling 
material into a channel arranged to carry it to 
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by motors,and are started and stopped periodi- 

cally as required. Their constant movement is 

- only necessary under exceptional conditions. 
Provision is made for returning water from the 
overflow tunnel into the intake to assist in keep- 
ing screens and tunnel clear of ice during cold 
weather. 
_ After passing through the screens, the circu- 
lating water is turned through a right angle, and 
flows down the length of the house in a tunnel, 
which is 15 ft. wide and 9 ft. 3 in/ high. Water 
is picked up by the circulating pumps through 
large angle fittings encased in the side wall of 
this tunnel. on tae 

The water passes in the condenser are rather 
unusual. The entering water flows through the 
tubes occupying one vertical half of the con- 
denser plus those enclosed by the air box, or 
cooler, at the lower end of the other vertical half. 
The water then returns through the tubes above 
the air cooler, and overflows through a large éast- 
iron nozzle and elbow, which points down stream 
in the overflow canal. 

Air and non-condensible vapours are re- 
moved from a header space in the cooler by 
means of a 35 in. by 39 in. rotative dry vacuum 
pump. This pump is arranged for two-stage 
operation in one cylinder, one end of the cylinder 
serving practically to load the other. A direct- 
current motor with armature mounted on the 
crank shaft drives the unit. The normal speed 

; ' of the pump is 100 revs. per min., but the motor 
is arranged for a speed reduction to 40 revs. per min., and need 
seldom be operated at or near its maximum. : 

It will have been observed that all of the auxiliaries thus far men- 
tioned are motor driven. 


DAAA hk Soe 


eesee 
oeae o see 
ne- ae ee 
a T 


— a t 
°o oo0o90 


o 


Ooo Oo 


_ << 
— — — 


~ 


As a matter of fact, this is true of all 
the auxiliaries in the plant, with the exception of the boiler feed 
pumps. The latter are 1,200 gallons per minute, four stage, double 
suction centrifugal pumps, driven by 350 H.P. steam turbines at 
2,000 revs. per min. 


(To be concluded.) 
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the overflow canal. The screens are operated | 
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The Premium Apprentice 


Among the many obsolete things which ought to be 
swept away by the tide of reconstruction is the scheme of 
premium apprenticeship in engineering. We had thought 
there were no longer two sides to this question, and it has 
surprised us to hear the opinion expressed quite recently 
in at least one authoritative quarter that the old evil scheme 
is not evil at all, but is good and logical. We propose, 
therefore, to outline briefly the pros and cons of the question 
as they appear to us, and we shall welcome criticisms. We 
are strongly of opinion that the scheme is evil, and that 
nothing is more sure to hasten its doom than open dis- 
cussion. We shall consider the scheme of premium appren- 
ticeship in its bearing, not so much upon the welfare of the 
individual, whether apprentice or employer, as upon the 
commercial prosperity of the nation. 

Before the days.of technical schools, technical knowledge 
was handed on largely by tradition, and it remained the 
monopoly of the hereditary craftsman. The son of a crafts- 
man became the apprentice of a craftsman. Apprentice- 
ship, in addition to being the only road to technical know- 
ledge and skill, was a direct and well made road. And as 
the employer did indeed educate the apprentice, his demand 
in certain cases for a premium was good and logical. During 
the term of his apprenticeship—14 to 21 years of age—the 
youth was accumulating, not only in technical knowledge 
and experience, but also often in actual manipulative skill, 
a valuable capital which would, without any doubt, enable 
him to make a fair livelihood, and might bring him a large 
fortune. 

- Engineering firms were small, and, with the exception 
of rough labourers, every employee had to understand and 
be skilled in many processes. ; 

` . Times have changed, and from being the small business 
of the skilled craftsman, engineering has grown to be one 
of the biggest and most highly organised of man’s affairs. 
So universal are its applications, and so intense is the com- 
petition in endeavour to make these applications more 
efficient, and therefore more economical, that the possibility 
has passed of the retention by individual men or even firms 
of any monopoly, whether in knowledge or in skill. 

And so successful has been the endeavour after efficiency 
and economy that the number of the processes in any 
branch of engineering—even in watch and instrument 
making—in which human manipulative skill has not been 
both superseded and beaten “ hands down,” is negligible. 

The universal application of engineering knowledge has 
made an acquaintance with the broad principles of this 
knowledge the common possession of the schoolboy ; while, 
on the other hand, the importance of the last ounce of 
efficiency in its application has resulted in such wide inves- 
tigation into its details, and such extensive development 
of the physical and mathematical method which makes for 
success in its further investigation, that the instruction 
of the youthful engineer in theoretical engineering know- 
ledge has had to be taken out of the hands of the employer 
and entrusted to specially equipped technical schools. 

There is not in the world to-day any engineering factory 

or establishment which has ventured to undertake the 

complete technical education of its engineers. 
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The net result of this development has bee 
employer no longer can stand towards the youth 
in the old relation of master to apprentice. For 
youth the technical education he requires is b 


power of the employer; to give him craftsma hip has 
become, or is rapidly becoming, unnecessary, an' E to give 
him experience is the function directly of the yo Ds om 
werk and endeavour, not of the youth’s employ fe. The 
experience which a youth gains while employed in $ modem 
engineering establishment is life experience, and if a man 
has a right to anything at all in this world withogmmmt other 
payment than that of his own energy and endeavour, it 
surely is this life experience, this knowledge of thiis world 


and the people in it. Need we develop further the ar; 
that the payment of a premium is inappropriate ? 
Some who agree with the broad principle of this arg 
may feel that an important point has been overl: 
They may say that the payment of a premium is just 
on the ground that it ensures to the apprentice, al 
trained in theoretical matters at a technical schoo 
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privilege of following a carefully organised scheme o$ em- 
ployment, by which he will spend a suitable periodi ins 
variety of departments, and so on the completion oi the 
term of apprenticeship be a much more completely trained 
engineer than any independent employee could well ¥# have 
become in the same time. 
The reply to this rejoinder is the most modern, awed we 
believe the most sound, of all arguments—namely¥ the 
“ welfare ” argument: That which makes for the wian 
of the employee makes also for the welfare of the emp ¥pyer. 
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Of all the tools and machines used in engineering 
engineer is the most valuable. Every function of this 
should be developed to the highest possible efficiency 
its user should do all he possibly may to ensure long lif 
efficiency with the slowest rate of depreciation. 

Thus, if the need of it could be imagined, the emplĝyer, 
rather than demand a premium, should be ready tolpffer 
extra payments to the youth who would allow hims#f to 
be put through a well organised scheme of departngntal 
experience' Also the premium system is open $ the 
grave disadvantage that if pupilage is restricted tc}those 
who can pay, the firm fails to obtain some of ths most 
valuable human material. Some of the most successful 
modern engineering firms have for years past been 
working on this “ welfare ” principle, and if it is good—as 
we are convinced it is—its recognition and practice are the 
urgent duty of all who have the prosperity of the nation 
at heart. 


Reviews. 


Electric Ignition. By M. A. Copp. (London: E. & F. N. Spon.) 
2nd Edition. Pp. vi.+-164. 6s. net. . 

The author points out in the preface that this book is 
intended to be a working Manual for Automobile Drivers, 
rather than a technical treatise on the theory of ignition apps- 
ratus. Although the book may have fulfilled the very laudable 
object of the author when it was first published, some seven 
years ago, iù is doubtful whether in its present form it will be of 
much real service to those who have to handle modern motor 
vehicles, ow`ng to the fact that no attempt has apparently 
been mada to bring the book up-to-date in publishing this 
second edition. . 

Chapter I. deals with elementary principles, leading up to 
the theory of the induction coil, whilst Chapter II. is devoted to 
batteries. Chanter III. deals with switches, contact maker, 
and contact breakers, such as were used on some of the early 
coil systems of ignition. In subsequent chapters, plain and 
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trembler coils are described and illustrated, leading up to a 
consideration of low and high-tension magnetos. There are 
also chapters on plugs, distributors, faults and remedies, and 
magneto repairs. An appendix deals briefly and in an interest- 
ing manner with “ Induction Coil Design.” 

One of the tremendous changes brought about by the war 
was the establishment of a British Magneto Industry. The 
reviewer has, however, searched in vain for any reference to 
this wonderful creation, and he has been somewhat grieved to 
find that all the high-tension magnetos described and illus- 
trated are pre-war designs of foreign manufacture. In 


‘describing the Simms-Bosch high-tension magneto system, 


Mr. Codd writes : 

“ This system has the advantage of neatness and simplicity, 
but tke efficient insulation of the secondary in the restricted 
space of the armature and tunnel, is the chief disadvantage, 
which has never been entirely overcome.” 


The italics have been introduced by the reviewer. It need 
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only be added by way of comment that the British magneto 
industry built during the war period, and mainly for use on 
aircraft, more than 300,000 high-tension magnetos ! 

There is no reference in the book to any of the battery-coil 
systems of ignition, which have found favour to such a great 
extent in America during the past six years. In this system 
the trembler type of make and break described in detail in Mr 
Codd’s book is dispensed with, and a positive make and break, 
as used on a modern high-tension magneto, is employed to 
control the primary current in an induction coil. Most of the 
American cars imported before the war were fitted with one or 
other of these systems, such as the Attwater-Kent, Delco, 
Remy, &c., and Mr. Codd would be doing good service if he 
made some reference to the ‘progress that has been made in 
this direction, when he revises his book. Finally, one is quite 


sure that the British magneto manufacturers, with their usual 


courtesy, would be very willing to furnish him with detailed 
information concerning some of their standard products. 
A. P. Y 
{ a 


Electric Welding: Its Theory, Practice, Application 
and Economics.* 


By H. S. MARQUAND. 
Summary.—In this introductory article the author gives a peal survey of welding, and refers briefiy to soft solcering, brazing, 


thermit welding, riveting, 
INTRODUCTION. 

_ In view of the prominent position which welding, and espe- 

cially electric welding, holds in the minds of engineers to-day, 

when every known science has been harnessed and studied as 


_ they never were before, in order to speed up production in 


every branch of engineering, the author is invited to contribute 
for the interest of all concerned a series of notes on electric 
welding. 

It is always difficult to decide in writing on 9 precticel yet 
scientific subject, just how and what to say and whet to leave 
unsaid. Amidst the abnormal exigencies ‘of the hour it 
seems futile merely to excite the interest of readers in an all- 
important subject, or to wrice from the selfish—for it would 
become selfish to-day—standpoint of advertisement. | 

The author ventures, therefore, in teckling the subject o 
** Electric Welding ” to try and set down some remarks which 
will be useful and instructive to all those who practice welding 
in any of its phases to try and ewaken the minds of engineers 
generally to the great possibilities of welding, and in particular 
electric welding ; and, moreover, to try and stimulate the 
ynterest and study of the scientific «pplication of electric 
welding, the scientific study of 2 process being only too often 
pie oes gs only secondary in importence to'the prectical 

study. 

It is hoped that the introductory chapters to electric welding 
proper will help the reader to appreciate more exactly the 
meny difficulties in the successful broed applicetion and the 
comparative value of applied electric welding when considering 
oe best and most efficient method of attaining the desired 
end. 

I. History AND DEVELOPMENT. 


The working of metals is a science which has been handed 
up from a very early date in the history of mankind as a time- 


‘honoured craft, yet even to-day its rules and methods are 


surrounded by mystery. The craftsman of old was, as 
indeed he is to-day, indispensable to the figHting man, and 
consequently continues to enjcy an honoured and privileged 
position. It was very soon found that the production of 
articles constructed of iron or other metals necessitated the 
joining together of the various parts by a method which for 
some considerable time hes been called welding. 

The persone! element in welding was always prominent, and 
no one knew so much about a weld as the man who had made it. 


* All rights reserved. 


lowpipe welding and electric welding. 


Welding is a critical operation and it is found that metals 
can only be successfully united at a definite plastic heat. 


' The range of tempereture under which efficient welding with 


the blecksmith’s process is possible is surprisingly small, 
being only some 100°F. Various mixtures in the form of 
fluxes have been used by the metal worker to facilitate opera- 
tions, enhence the flow of the metal and prevent surface oxida- 
tion by the surrounding air. 

It is a far cry from the primitive smith’s forge to some 
modern methods of welding, where a machine-made weld takes 
the place of the fire weld. In the old blacksmith’s method, 
the parts to be dealt with are placed in a coke fire, and by 
means of an air blest produced by some means from the pre- 
historic bellows to the letest high-speed motor-driven blower, 
the metals are brought up to a welding heat when a union 
between the parts can be effected by bringing them together 
under greet pressure or by closing the joint with machines or 
hand hammering. : E 

This process of welding metals, although still widely prac- 
tised, is known to suffer from various disadvantages :— 

‘ 1. The point at which a welding temperature is reached 
varies greatly. 

2. Impurities too often find their way into the joint. | 

3. The weld itsclf is sometimes not homogencous through- 
out ends defect is easily hidden, hence considereble know- 
ledge of the peculiar characteristics of the various metals, and 
great skill is necessary with this class of welding. | 

Although the following methods thet the author ventures 
to describe are entirely ditterent, end without doubt fox certain 
clesses of work produce far superior results to any that can be 
obteined on the blacksmith’s forge, electric welding is not 
expected to replace blecksmith’s welding. On the contrary 
the electric process has e distinct field of its own, and, as will 
be pcinted out leter, meny ramifications of welding can be 
successfully cerried out which the modern blacksmith could 
not accomplish by any means. | | 

Before considering in detail any one system of autogeneous 
welding, and in order to appreciate thoroughly its:advantages 
and possibilities, it is useful to examine briefly all other prac- 
tical methods for effecting permanent metellic joints, to know 
and apprise their several characteristics, their applications, 


their advancages and their faults. 


It must be edmitted efter such an examination that each of 
these practical methods has its own particular field of. value, 
each has its defined legitimate application, its defects and its 
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advantages. They complement each other rather than replace 


each other ; each hes its own particuler claim to be best suited 


to obtein certzin desired results under given conditions and 
requirements. 
NOFT SOLDERING. 

Soldering is generally applied for joining together pieces of 
more or less thin metal with the ultimate object of obtaining 
gn eir-tight or water-tight joint more often than one of strength. 

Soft solder has a very much lower strength than the metals 
to be joimed together, its tensile strength, clongation, &c., is 
very low, and in consequence to ensure a firm joint it is neces- 
sary to mzke the contect surfaces of the joint es large as pos- 
sible, so that tightness at the joint is obtained by adhesion, 
2s in the case of gum or pastes in joining paper, &c. 

When, however, the contact surfece cennot be increased 
sufficiently to obtain the required resistance at the joint by 
-adhesion it is necessary in some way to edd solder, and thus 
thicken up the joint in order to increese the resistence ; for 
. -example, in the joining of sheet tin cases or tenks, the joining 
‘up of lead pipes, &c. 

Soldering is applied for the joining of lead plates, &c., tin, 
zinc, galvanised plates and sometimes copper, bress or alu- 
‘Minium, but only when the joint has not to stand any serious 
‘strain or vibration. 

The fusing point of the solder used is invariably lower than 
‘thet of the metals to be joined, the joint is much weaker than 
‘the original metel and reelly only constitutes an adhesion 
and not in any sense an alloy. 

To insure an efficient joint it is important and necessery to 
clean thoroughly the surfaces to be joined, using a flux to 
remove or prevent any oxide forming during the process of 
soldering. The melting point of solder varies from 160°C., or 
even lower in the case of g very fusible solder, to 245°C. in the 
cese of plumber’s solder. i 

Plumber’s coarse solder contains 1 part of tin to 3 parts of 


lead ; the softer and finer the solder the less proportion of lead 


contained in it. The very fusible solders contein a proportion 
of bismuth up to 25 per cent. | 

: The fluxes generally used are resin, chloride of zinc, col- 
phonium end sal-ammoniac. 


BraZInG. 


Brazing, sometimes termed herd soldering, differs from 
soldering in that a metzllic cement is used which melts at a 
high tempereture, and possesses g high mechanical resistance, 
which cement is celled brazing metal. | 

It is necessary to heat strongly the contect surfaces or edges 
to be joined and to clean them with a suitable flux melting also 
at & high tempercture. 

The brazing metzl is usually applied mixed with the flux 
in the form of a powder or fillings. Its melting point is a' 
dittle below that of the metals to be joined, so that when heating 
the piece to be brazed to a high tempereture the brezing metal 
melts and adheres to the edges to be joined and really forms an 
intermediate alloy; the final joining being obtained after 
cooling. 

As in soft.scldering, the larger the contact surface of the 
joint the greater will be its efficiency. 

Brazing necessitates the use of a forge or blow-pipe. The 
‘use of a forge is costly, and not always convenient. However, 
in using the blowpipe for brazing, considerable skill is neces- 
.sery as the heat being so strictly local, the metal tends to be 
-burned, especially in the case of brass. However, the blow- 
pipe providing a high temperature enables a quick heat to be 
obtained, and the use of a less fusible brazing material, which 
makes the joining of cast iron by brazing quite possible. 

Brazing feils to fulfil the perfect conditions required for 
perfect joining owing to the following disadvantages :— 

The part brazed has different chemical, physical and meche- 
nical properties from thet of the original part, and hence 
electrolytic ection acts in and disintegrates the joint ; also the 
successful operation is dependent upon too many factors, 
apert from the human element. 

Nevertheless, the brazing process is very largely used for 
1epair end repetition work. 
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 THERMIT WELDING. | 

This process is applicable to the joining-of iron and mild 
steels of heavy sections. 

A mixture of powdered aluminium and iron oxide is burned, 
and the temperature of combustion is very high, sometimes as 
high as 3,200°C. The aluminium unites with the oxygen 
forming alumina, and the free iron then. accumulates in a 
molten state at the bottom. 

The pieces to be joined are placed in position, and a mould 
built round and filled with the mixture, which is ignited. The 
resultant high temperature melts the edges to be joined, and an 
autogenous weld is obtained. 

This process, though yielding good results, requires costly 
materials and necessitates a lengthy preperation, and hence 
has only been used for very important, or repetition, work. It 
has been chiefly applied to the bonding of steel rails and the 
repair of very large castings. 

The Thermit process of welding is now largely replaced by 
oxy-acetylene or electric arc welding. 


RIVETING. 


The method of joining together of plates, &c., by over- 
lapping their edges and riveting the two thicknesses together, 
or by placing the extreme edges in contact and holding them 
thus by riveting each to a common butt strap or cover plate 
will no doubt be used for some time to come. The method is 
applied where great strength is required or when autogenous 
welding cannot easily be applied. 

The resistance of a riveted joint depends upon the adhesion 
of the overlapping plates or upon the rivets themselves which 
perform the function of a kind of link. To obtain a good 
adhesion the rivets must be previously heated, for when rivets 
are put in cold up to } in. the adhesion is practically nil. 

The resistance of riveted joints is incapable of withstanding 
great shocks, with the consequent result that a permanent set 
or deformation takes place, the plates become more or less 
distorted and get a certein amount of play, which is increased 
with each new shock or with intermittent vibrations. Air and 
moisture intervene between the pletes, and corrosion is setup 
which rapidly weakens the pletes, and even causes their total 
destruction. 

Alternate expansion and contracticn produce the same 
effects as a series of shocks ; hence a joint which is subjected 
to widely varying temperatures, such as the riveted jointe of a 
boiler, or, as found in many tanks, the binding power of the 
rivets is rapidly lowered, and this leads to inevitable and de- 
structive results. 

Nevertheless, for well designed and well made riveted joints 
the mechanical efficiency is fairly good and reliable. 

In general practice well-designed joints should give the 
following mechanicel efficiencies :— 

Single-riveted joints, 50 per cent. to 60 per cent. of the 
strength of the solid plate. 

Double riveted, 70 per cent. solid plate. 

Treble riveted, 75 per cent. solid plate. 

As will be seen later, a combinetion of a riveted and guto- 
genous welded joint is now often resorted to with excellent 
results, both as regards strength and reliability, and also as a 
means of largely increasing the life and effectiveness of the 
joint by stopping the inroads of internal corrosion and increas- 
ing the elasticity of the joint. 


AUTOGENOUS WELDING WITH BLow PIPES. 


Autogenous welding, strictly speaking, is the process of 
effecting a permanent joint by melting the metel under the 
action of the flame of a blow pipe. Thus, actuelly, all welds 
made with the forge, weter gas, electricity, or the blow-pipe 
mzy be termed autogenous, since they have been obtained 
without the interposition of a metallic cement, whose physical 
end chemicel properties differ from those of the original metals 
welded. 

Blow-pipe welding consists in fusing the metal by the action 
of a hot flame of appropriate temperature end uniting by the 
addition of a metal of as far as possible the same composition. 
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The blow pipe is the instrument in which the gases are mixed 
and the flame produced and projected upon the metallic 
parte to be welded. | 

Autogeneous welding by means of a combustible flame has 
been known and applied for many centuries ; yet compara- 
tively only in modern days has the welding of metals of a 
high melting point been successfully achieved. 

By this method the Egyptian, the Greeks and the Romans 
obtained very considerable skill in the working of the soft 
metals. A flame of sufficiently high temperature was -not 
provided until the commercial manufacture of oxygen per- 
mitted the use of this gas for the production of flames of high 
tem perature. 

Consequent upon the industrial manufacture of oxygen 


many flames using this gas as one constituent have been tried, 
such as :— 


The ‘oxy-hydrogen (oxygen and hydrogen gas). 
The oxy-coal gas (oxygen and coal gas). 

The oxy-benzene (oxygen and vapour of benzol). 
The oxy-acetylene (oxygen and acetylene gas). 


~ The last-named flame is now highly developed and widely 
used in industrial work to-day. Its theory, practice and 
application is far beyond the scope of these articles, and indeed 
much excellent literature has been published on this phase of 
autogenous welding. Suffice it that the general remarks on 
electric welding apply also to gas welding, and, speaking 
generally, the field of application of gas and electricity in the 
working of metals is common to both. Both claim the advan- 
tage o ver the other. However, it is not the purpose of these 
articles to re-open this controversy, but to try and stimulate 
the kmowledge and interest among engineers generally in the 


great possibilities and ever-widening field of application of 
autogenous welding. 


ELECTRIC WELDING. 


Consequent upon the progress of electricity in the service of 
man, &ttention was turned to its use in heating metals to be 
welded. Space does not permit of description of the numerous 
experiments in this direction, neither can a detailed history of 
the gradual progress of electric welding be given here. It is 
Sufficient to say that electric welding is no longer a novelty ; 
rather has it become a fine art. 

The first to attain success in the utilisation of the heet of the 
electric arc for the purpose of making a weld was a Russian 
engineer nemed Benardos, who used a carbon pencil to form 
the positive electrode forming an arc with the object to be 
welded as the negative pole of the circuit. Recognising the 
disadvantages of the original Bernardos system another 
Russian engineer called Slavianoff attempted to overcome 
them by substituting a steel or iron electrode for the carbon 
‘one, the electrode being fused together with the part to be 
welded by the heat of the electric arc. Inspired by these 
early experiments, the advent of the twentieth century found 
an increasing band of workers in many lands engaged upon 
‘this evasive problem of arc welding. The difficulties to be 
‘surmounted were considerable, involving the production and 
‘contzel of the electric current, the protection of the weld from 
_ contamination, the choice of a satisfactory metal electrode and 
the production and application of a suitable flux. It is thus 
evident that the practical welder was dependent upon the 
engineer and the chemist. 

Ithough many engineers in this country attained a fair 
Measure of success in the application of modern electric arc 
welding it was first applied to practical use on the Continent, 
and its various ramifications were very jealously guarded as 
‘trade secrets. l 

Mr. R. S. Kennedy, who had been engaged in experimental 
work in London, early in 1910 formed & company to carry on 
‘the process in Great Britain; this company now has plant 
stationed in all the principal ports. Resulting from pro- 
longed research and a careful study of the peculiar character- 
istics and requirements of electric arc welding, machinery and 
‘equipments for its application have been very considera bly 
improved both es cere design and operating costs, and as a 
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direct result the quality of the finished weld, and also’ the’ 
rapidity with which work oan be effected by this process has’ 
materially advanced. 

While many engineers devoted their energies to perfecting 
electric arc welding, another group studied and experimented 
along an entirely different principle; known generally as 
resistance welding. Here again, advantage was taken of the 
inherent property of the heat developed by an electric current, 
which was harnessed to dccomplish the same end—namely, 
to weld two metal parts together. This valuable property of 
electricity having once been grasped, progress developed upon 
the line of devising apparatus best suited for applying it to 
certain classes of work, and many manufacturers concen- 
trated their attention more or less secretly on the perfecting of 
special types of welding machines. 

Even to-day, though much less so than in the past, trade 
reticence has had very considerable effect in checking the pro- | 
gress of electric welding, for many firms who have installed 
electric welders have found that with their help much could be 
done that was impossible before, or that many processes can be 
completed in a much shorter time, and that operating costs 
could be considerably reduced ; consequently they jealously 
guarded their trade secrets. This was all right from their own 
point of view, but most harmful to the electrical interests 
involved. | 5 

However, that era in industry has nearly passed away, and, 
like many other secret processes, electric welding is coming 
into its own, with the result that electric welders are now used 
in countless manufacturing processes, many of which would be 
commercially impossible without resort to electric-welding. 

: (To be continued.) — 


i 
The Divisional Engineers of the 
| Royal Naval Division. 


The Royal Naval Division was composed originally of the men who 
came forward from motives of patriotism and enthusiasm. In Sep- 
tember, 1914, the Army recruiting machinery had completely broken 
down, the formation of special battalions was discouraged, the Royal 
Engineers, the Royal, Engineers (Territorial) Electrical Engineers and 
other regiments were declared to be ‘full’ with waiting lists of several 
hundreds. The creation of the Divisional Engineers of the Royal 
Naval Division opened a door for technical men, and it appeared at 
that time their experience in all kinds of engineering would be appreci- 
ated and utilised. It is true that if there had been less enthusiasm, 
and if they had waited, most of these men would have done better for 
themselves. | 

Arrangements were at once made by the Institution of Electrical 
Engineers, assisted by the Institution of Civil and of Mechanical 


_ Engineers, to recruit this unit, and the body of men sent to camp in a 


few days was remarkable, no less for its technical ability than for its 
eagerness to enlist. As soon as they sailed for the Mediterranean the | 
parent Institutions necessarily lost touch with them. 

A Committee of the Institution of Electrical Engineers has been 
appointed to make enquiries about the subsequent history of the 
Divisional Engineers and has found that during the Gallipoli campaign 
it was employed in such work as digging wells and building a jetty— 
it dwindled owing to casualties, transfers and promotions, and as there 
was no precedent for the Royal Naval Division, and its Divisional 
Engineers, there was no organisation to carry on the original formation, 
and no source from which similar men could be drawn. The unit had 
become so small by January 1917 that no other course was possible 
but to absorb it into the Royal Engineers. 

One of the terms of the enlistment was that the Divisional Engineers 
would have the same standing as Royal Engineers. There was, there- 
fore, no serious hardship in the absorption, excépt as it affected 
seniority, &c., though, owing to the esprit de corps which had quickly 
developed, it was greatly to be regretted. Seniority was lost owing to 
the change ; the men were regarded as having joined the army at the 
date of transfer to the R.E.’s, their previous services, of more than 
two years, being ignored. Seniority was restored for the officers, but 
possibly this has not been considered with regard to further promotion. 

The employment of skilled men on unskilled work has been very 
common during the war, not only in the Army but in civil official work. 
Every man in the unit enlisted as a sapper. The officers as well as 
the men were employed on unskilled work. It is true that the original 
contract under which they joined for three years, or for the duration 
of the war, whichever were the shorter, was broken, and the conditions 
under which the men joined were not retained. But this is done under 
an Act which applied to men in all regiments. 

That their engineering experience was but little appreciated by 
the military authorities is a matter beyond any control or influence 
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that the engineering Institutions could exercise. The value of that 
experience and the enthusiasm of those who offered themeelves is known 
to nobody better than to those members of the Institutions who took 
part in the recruiting ; and nobody can more deeply regret the waste 
ri this fine unit than those who are proud to have been permitted to 
orm it. 

The Institution of Electrical Engineers has records of the following 
who enlisted in the R.N.D. :— 


Officers oes 60 

NCO aaisen 19 

i Sappers ..........cccceeee 24 
Killed... 9 
Discharged ............. ll 

123 


The total number of members of the Institution of Electrical Engineers 
who have joined the Services is about 2,000. Circulars have been 
sent out by the Electrical Appointments Board to every known case, 
and about 600 replies have been received. 

The early date of voluntary enlistment, and consequently their long 
service, to say nothing of' the disappointments which have been ex- 
perienced, should weigh with the Institutions and their members in 
endeavouring to find appointments for men who joined as Divisional 
Engineers of the Royal Naval Division. i 
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Outside Shop Lighting to be Modified. 


The Report of the London ‘' Safety-First” Council contains one 
noticeable point which is of considerable interest to electric supply. 
undertakings, namely, the modifications recommended by the Council 
in regard to external shop-lighting, which may tend in the long run 
to revolutionise some of the present methods of outside shop lighting. 
As this must have an etiect on the revenues of the undertakings, it is 
certainly a point of interest for the big supply authorities particularly. 
It may be noted in passing that such recommendations are of verv 
practical significance, since the Council consists of representatives from 
most of the large London Boroughs and various other local authorities. 
The recommendations of the Council is that the return to pre-war lighting 
should be ‘‘ subject to the important qualification that diffused lighting, 
on scientific principles, is substituted for glaring naked lights, and to 
she elimination of the sudden transitions from comparative brightness 
to darkness, and vice versa, which formerly obtained in the streets of 
the Metropolis.” 

In the more precise recommendations the Council recommend ‘‘ that 
in cases where, by reason of the excessive contrasts produced, danger is 
liable to be caused to traffic, lights used for illuminating shop windows 
and luminous signs should be so screened as to shed only a difiused 
light on the public-way.”’ 

Flame arc lamps outside shops in the London district will, therefore, 
be the system most directly affected. There is no doubt in certain 
cases shopkeepers have fixed ‘high candle-power lamps so close down 
over the footway as to militate directly against the comfort, at least, 
of the passer-by, so far as glare in the eyes is concerned. In future 
these will have to be either screened so thet the light is all directed on 
to the shop window, or else done away with altogether, and interior 
lights substituted. In other words, “ foot-lights’’ will be the order 
of the day and shop windows will be lighted more or less like a theatre 
stage, no direct lights being visible but the goods only being brilliantly 
lighted, a method very successfully adopted by Harrods, Selfridges and 
other big up-to-date stores. 

In general this might not be to the disadvantage of electric supply 
undertakings, since in most cases very much lower prices have to be 
quoted for supply for outside arc lanıps than for ordinary lighting in 
shop windows, so that although the amount of supply would be in some 
cases considerably reduced the extra purchase of high price units would, 
perhaps, fully compensate. In any case the whole matter would give 
scope for the undertaking to furnish the consumer with proper advice 
as to the best and most up-to-date system of lighting. Further com- 
petition will be eliminated since for interior lighting electricity certainly 
holds the field indisputably. 

The question 2s to how far any actual regulations will be made is 
another thing. This would probably be mainly through Police regula- 
tions. In the City this is a comperatively simple course, in view of the 
close connection of the City Police and the City Council, but in the case 
of the London Boroughs the course is not so clear, as the connection of 
the Councils with the Metropoliten Police is indirect. However. it 
would possibly be arranged by way of the Home Office framing Police 
regulations on the lines of representations made by the combined London 
Borough Councils. ' 

As regards the Provinces, it is obviously only a question of time 
before the example thus set by London would there be followed. 


A Royal Commission has been appointed to determine what awards 
and royalties should be paid to inventors in respect of the Use oF INVEN- 
TIONS BY GOVERNMENT DEPARTMENTS during the war. The members 
are: Mr. Justice Sargent (chairman), Messrs. J. Holford Mackinder, 
M.P., R. Young, M.P., W. Temple Franks, «3. L. Barstow, A. C. Dole, 
Prof. the Hon. R. J. Strutt, F.R.S., and Sir Jas. W. Dobbie, F.R.S. 
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Correspondence. 
D 
THE MINISTRY OF WAYS AND COMMUNICATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

. Sir: Following the first shock of surprise at the inexplicable 
inclusion of electricity supply administration as a department 
of the duties of the new Ministry of Ways and Communications, 
all efforts to realise the significance of this proposal have only 
served to expose its inexpediency and to consolidate opposition 
from all quarters. . 

The only possible connection with “ ways and communica- 
tions ” is that electricity will come into greater use as the 
motive power on railwavs. But if the Minister for Railways. 
should logically control the general supply of electricitv merely 
because he will some day be a large consumer, then he should 
at orice control the coal mines of the country as being for steam 
locomotive purposes by far the greatest single consumer of fuel. 
Electricity is in any case only a means of transmitting the 
energy obtained from burning coal. ~ 

But so far from being nationally advantageous that a Govern- 
ment department, as a large consumer, should have supreme 
power over either the supply of electricity or coal, it appears, 
on the contrary, such a development might be positively 
dangerous to the whole prosperity of the country. 

. In the aggregate, the greater consumption of fuel or elec- 
tricity must always be in the factory and the household. The 
whole factory system of Great Britain is based on supply of 
cheap and abundant fuel, and latterly there has been a very 
rapid increase in the proportion of works taking energy from 
the public electricity mains rather than burning coal them- 
selves. All who have studied the economics of electricity 
supply will agree as to the advantage, from the point of view 
of diversity of load and wholesale generation, that wherever 
possible factories and railways should both buy their electricity 
from a common source. But the longer this principle is 
examined the clearer it becomes that neither should have 
exclusive powers of control. The factories represent the major 
interest, nothing less indeed than the whole industrial efficiency- 
of the country being involved in their case ; but all arguments 
against their selling current to the railways are just’ as strong 
against their buying from the railways. . 

The municipal authorities, to whom local prosperity 1s. 
naturally all-important, cannot admit that a National Railway 
Minister would have a more careful regard than themselves. 
to the needs of their industrial ratepayers in this respect. 

It is the more strange that this ill-considered proposal’ 
should be sprung on Parliament, seeing that after prolonged 
investigation by a specially appointed and thoroughly repre- 
sentative Committee, the national policy in respect of electric 
supply has been the subject of a comprehensive report which, 
it was understood, would be reflected in early legislation. 

What that report amounts to in brief is that district boards. 
should control wholesale generation of electricity ; that supply 
authorities and industrial and railway consumers should have- 
representation on such boards, and that local distribution 
in detail should be undisturbed, although it will be given un- 
doubtedly great stimulus by the provision of these so-called 
‘‘super-power stations,” The national and local interests. 
were to be watched by a.body of electricity commissioners, 
which would see fair play as between different classes of ¢on-. 
sumers and otherwise harmonise the organisation of supply and 
transmission. i 

Broadly, those recommendations secured general approval, 
and represent what is the present demafid, not only of municipal 
and company supply authorities, but of industrial consumers 
as well. The introduction of the Bill embodying these pro~ 
posals is therefore demanded. ' 

If it be claimed that the Electricity Commissioners must be 
attached to some Ministry or other for Parliamentary purposes, 
then there is every reason why the Board of Trade, now 
reforming itself into a Ministry of Commerce, should be the 
Ministry, and there is every reason why one as yet unformed, 
and likely to be for an indefinite period more or less chaotic, 
should not.—I am, &c., L. Li Rosinson, M.Inst.C.E. 

Electricity Department, Hackney, March 12. 
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TO THE EDITOR OF THE ELECTRICIAN. 

Str: To the average man in the street, the tacking-on of 
electricity supply to a Bill setting up a Ministry of Ways and 
Communications is a complete mystery. There seems no sort 
of reason or logic in the proposal. I suppose the ground upon 
which such proposal is based is that, in the near future, in all 
probability all railways will be 1un electrically ; but the same 
argument could be used to justify the inclusion in the Bill of 
the manufacture of steel, because railways use steel rails ; 
reaflorestation, hecause timber is used for sleepers ; and so on 
for every industry which contributes in any substantial degree 
to the operation and maintenance of ** Ways and Communica- 
tions.” This is obviously not the intention of the Government ; 
hence the mystery. : 

I trust that Parliament’ will see the illogicality of the pro- 
posal and amend the Bill accordingly.—I am, &c., | 

W. C. P. TAPPER. 
THE ASSOCIATION’ OF OFFICERS AND STAFF 
MEMBERS OF ELECTRICITY (POWER & SUPPLY) 
COMPANIES OF GREAT BRITAIN. (A.0.E.C.) 
TO THE EDITOR OF THE ELECTRICIAN. : 

Sir: I have read the letter of Mr. C. Vernier, which appears 
in your issue of the 14th inst. 

It seems clear from the opinions expressed at the initial 
meeting of the A.O.E.C., held at Caxton Hall on January 30th, 
that there are a large number of staff officers who do not 
egfee with Mr. Vernier’s views. The A.O.E.C. was formed 
with the object of protecting the interests of its members in 
connection with the absorption or amalgamation of the com- 
panies, and it appeals to a very large number of men (both 
technical and commercial) who do not belong to the other 
Associations mentioned—probably, also, to many of those 
who do—as constituting a strong representative body for its 
specific purpose. 

It would appear, therefore, that such an Association as the 
-A.0.E.C. is most essential for the protection of the interests 
of all concerned.—I am, &c., O. L. PEARD. 

London, March 18. PES ' 


ELECTRIC WATER HEATING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: In your issue of December 27th last you quote the 
“ Klektrotechnische Zeitschrift’ on an electrical apparatus 
for boiling water. The essential point of this apparatus is the 
absence of a resistance wire, the water itself serving as resis- 
tance. , } 

I believe you will be interested to hear that apparatus 
designed upon the same principle haye repeatedly been brought 
on the market, and have all proved unsatisfactory in use, this 
for several reasons : First of all, the water to be heated is in 
direct contact with the terminals, and therefore either the tank 
in which the water is boiled must be made of insulating ma- 
terial or else, if a metal tank be employed, it must be placed 
on insulators in order to prevent heavy earth currents. As a 
matter of fact, it would be highly objectionable to use the 
apparatus in connection with an ordinary bath in a bath room, 
as these baths are earthed through the water pipes, and as 
there would be danger of destruction of the same through the 
corroding action of the current. Apart from that, a con- 
siderable part of the energy would be lost through the shunt 
formed by the earth, and this loss will depend on the distance 
between one of the electrodes and the metallic wall of the tank 
or the conduit pipe. The current required to obtain a given 
heating effect would, therefore, depend on the position of the 
apparatus in the tank; but even when used with a porcelain 
tank, or one that is insulated from earth, there remains thevery 
serious objection to the apparatus that the water is in direct 
contact with the electrodes, and that consequently any person 
touching the wet surface of the vessel, or dipping a hand in to 
see whether the water is hot will be liable to shocks. 

It is, further, a well-known fact that the specific resistance 
‘of water is not a constant, but varies according to the per- 
centage of salts, &c., dissolved in it; thus, the specific resis- 
tance of chemically pure water is 25 megohms-cm. at 18°C., 
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while traces of chemicals as found in ordinary drinking water 
will reduce it to 1-5 megohms-cm. And less. 

The rating of such an apparatus, therefore, depends on the 
composition of the water. The application of the apparatus 
is restricted to insulated vessels, and even then it is not safe 
in use. 

If in spite of such serious disadvantages an apparatus of this 
kind is being manufactured in Germany, this must be due to 
the shortage of resistance wire in that country, and I do not 
think this apparatus is at all likely to stand the competition 
of other current designs in this or any other country where 
resistance wire can be obtained.—I am, &c., 

Zurich, March 2. A. KLATCHKO. 

[We did not intend to imply that such apparatus had not 
been tried before, but it is of interest to keep in touch with 
new attempts even if their success is doubtful.—Ep. £.] 


DETERMINATION OF THE EFFICIENCY OF THE 
TURBO-ALTERNATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: With reference to the remarks made by me in con- 
nection with the Paper by Messrs. Barclay and Smith on the 
‘ Determination of the Efficiency of the Turbo-Alternator,” 
I was unable at the meeting to give a reference to the Paper in 
which the work I mentioned had been described. This work 
was carried out in my laboratory by Mr. F. J. Teago, and the 
results were published in the “ Journal ” of the Institution, 
Vol. LII., page 503. The description there given is, of course, 
much fuller than it was possible for me to give at the meet- 
ing.—I am, &c., | 


Liverpool, March 10. E. W. MARCHANT. 


The Award of the E.P.E.A. 


BY A MEMBER OF THE E,P.E.A. 


The retrospective award of the arbitrator appointed by the Ministry 
of Labour, granting an increase on salary of 20 per cent. plus £90 per 
annum to technical engineers in the E.P.E.A. appears to have been paid, 
or is being paid, by many undertakings with very bad grace, and it is well 
to set things out in their true light. 

The E.P.E.A. received the blessing of the I.E.E. and generally was 
received by heads of supply undertakings with open arms, but now that 
this justifiable award has been granted to members of the technical staff 
the attitude of the employers, at any rate, appears to have changed for 
the worse. 

Let us analyse the position to get at the facts. 

Many supply undertakings were paying in 1918 a paltry war bonus, 
such as 10 and 15 per cent., to members of the technical staff, who, with 
this meagre increase, simply could not exist, and their loyalty was being 
strained to breaking point. In these cases, without question, the loyalty 
of the staff was being imposed upon, in that the staff were receiving very 
considerab{y less in war bonus than men under them, not only in actual 
percentage increase, but in actual hard cash. 

There were many cases where staff in responsible positions in supply 
stations were getting far Iess in total earnings than men under them, 
and it is obvious that this sort of thing could not go on indefinitely, as, 
after all, the ‘“‘ worm will turn.” 

This article is not being written to justify the wages granted to the men, 
which were obtained by agitation of the E.T.U. and other Unions, but 
the fact remains, nevertheless, that the men received an adequate bonus 
(perhaps in some cases more than adequate), whereas the staff, in the 
majority of cases, did not ; and what appears to have escaped the notice 
of many heads of undertakings was the fact that it was partly owing to 
these awards to labour and high. wages paid to munitioners that prices 
soared and soared until the necessaries of life werte slowly getting beyond 
the reach of most of the staff with the paltry 10 or 15 per cent. bonus, 
and the E.P.E.A. unquestionably came to the rescue none too soon. 

What is the position to-day ? 

Sta ff get 20 per cent. on salary and £90 per annum. | 

Men get 28s. 6d. bonus plus 124 per cent. on all earnings. 

Take concrete examples as under :— 


. Staff. | Men. 

Basic | Bonus | Percentage’ Basic Bonus | Percentage 
perannum! perannum | increase. | per week, | per week. | increase. 
£200 | £130 | 65% | 408 | 378. Id. | 93% 
250; 140 | 56% 50a. | 38s. 4d. | 77% 
300 | 150 5025 60s. <| 39s. 7d. BGP, 
500 190 | 38% 70s. | 40s. 10d.) 58° 
700 230 !' 33% 80s. | 42s. Id. | 53% 
en een enn nnn ee 


336 


A careful study of the above seives to show that the staff and men are 
now about on an equality as regards bonus reccived, and unquesticnably 
the E.P.E.A. award is fully justificd, having regard to all circumstances 
existing to-day and for 12 months past. Taking, for example, a member 
of the staff getting £300 a year basic, and who now gets £150 war bonus, 
we find on analysing the position the following :— l 


Pre-war. Present. 

Basic salary ............... £300 a... £300 
. Rent, rates and taxes ... £50 —...... £50 
Income tax ............... BS  . ryehnad 20 
SAVINGS eesssesossseesessre. | ree 20 
Insurance ...............008 IO. aus 10 

— 88 anr — 100 

4 SE ' g n 

£12 ua £200 


In other words, in pre-war days £212 was available to meet general 
living expenses and, say, an annual holiday, and it must be admitted that 
such costs have gone up, compared with pre-war days, fully 100 per cent. 
Assuming, therefore, that to-day the cost would be £400, then, under the 
E.P.E.A. award the amount received is £200 plus bonus of £150—£350, 
and an economy of £50 per annum must be enforced which is nothing but 
reasonable, right and proper. i 

Similar arguments can be adduced with higher and lesser paid mem bers 
of the staff, and prove conclusively that the award of the E.P.E.A. is 
fundamentally sound, just and well deserved by members of the staff of 
supply undertakings, a vast majority of whom have worked like niggers 
for the past 43 years— . 

May all heads of electricity supply undertakings and employers in 
general read this article, digest it, and remember that the E.P.E.A. was 
not formed to énforce an award of 20 per cent. and £90, but, among other 
objects, to see that its members are fairly treated. Fair treatment as to 
salary and bonus was, and still is, the most pressing claim, and was, 
therefore, the first important matter to be dealt with, and congratulations 
are due to the heads of the association for successfully navigating the 
association through troublous waters. 


Ways and Communications Bill. 


In the House of Commons on Monday, Sir Eric GEDDES moved the 
second reading of this Bill, and pointed out the importance of a vitalising 
system of transportation to industrial and agricultural development. 
Except in the case of municipal tramways the transportation systems of 
the country were not prosperous. Of the 279 tramway undertakings 
in the country, 96 per cent. were worked electrically, and that showed 
those undertakings were almost entirely modern. The tramways were 
eaming 7 per cent. on their capital. They were excluded from the Bill. 
Before the war railways were earning 4:3 per cent., but now there was 
a loss of from 3 ty 4 per cent., and light railways also made a profit of 
2 per cent. before war. Having given an outline of the present 
transportation servicks, he said there was great need of a definite trans- 
portation policy, and of a unified control over the transport facilities 
and agencies of the country. Wasteful and unnecessary haulage about 
the country must be eliminated, economies must be effected and stand- 
ardisation introduced. Standardisation saved in manufacfuring, in 
stores, in repairs, and in every way. Perhaps the greatest saving of all 
was the introduction of electricity into haulage—not electricity as used 
in the multiple-unit system on the tubes around London, but electricity 
used with heavy electric locomotives. They had'been experimented with, 
and with success, but we must not commit the folly of our predecessors 
and allow the dévelopment of every system on its own principle, accord- 
ing to the whims and notions of those who introduced it. The trader, 
if he did not want to have a 70 or 80 per cent. increase in rates, had to 
get his wagons away quicker and learn that’ storage on wheels was too 
expensive for the country to afford. 

The empty haulage before the war was colossal. The railways 
were independent ; they each had their own wagons, but the railway- 
owned wagons were only half of the whole, the rest being privately 
owned. There were 700,000 privately-owned wagons which went about 
the country empty because of the conditions under which they work. 


Licut Ramways. 


Light railways were a comparatively small thing ; there were only 836 
miles of them, and they only earned 2 per cent. Many were authorised 
but were not built because they could not be financially successful. 
Their expenses had gone up, and he thought that to-day they must be 
working at a considerable loss. Those railways had been put down with 
no policy ; they were dotted all over the place, and really sometimes 
one wondered why they were there. They had had nobody to advise, 
and they eventually became ripe plums to drop into the mouths of the 
big lines. They could not exist by themselves, and already he was 
receiving applications from all sides for advice. It had been suggested 
that the great 60 cm. Decauville organisation in France might be brought 
over here and with advantage spread like a network over the countryside. 
He was very largely responsible for the extension of Decauville railways 
in France. The maintenance and cost of a Decauville track was so 
heavy that to put it down in this country for agricultural uses would 
simply be throwing away money. He thought there was a possibility 
of developing the light railway as it had been developed in the rich dis- 
tricts Northern France and Belgium; there was a possibility of 
developing light electric railways for inter-urban traffic. But Decauville 
Yailways strewn all over the country and rùn by farmers was a dream. 
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ELECTRIC SUPPLY. 3 

At first he agreed it appeared a little illogical to put electricity into 
the purview of such a Ministry as that. Transportation was not merely 
carrying something from A to B; transportation was the greatest power 
that they had for bringing prosperity to the community and for develop- 
ing the districts served by it. Was it thought fora moment that a trans- 
portation authority would disregard the industrial development of the 
district through which its lines went ? While they were competitive 
it really was not worth while their making very special efforts to attract 
trade, because the other man got it, as much as they did, and they went 
on competing. But in the districts where there had only been one big 
railway system a great deal had been done to develop industry, to attract 
new industries, and to push the industries pf the district. Railways had 
actually sent literature and canvassers abroad, purely and solely in the 
interests of the district. In everything that made for the prosperity of 
the district itself it was in the interests of the transportation agency to 
push it; and to sugest that a transportation agency, with electricity 
of all things, would desire to penalise the manufacturer could only be 
put forward by anyone who did not understand really what they were 
after. Everyone knew that the greater the load, the more diverse the 
load on a power station, the cheaper was the power, and the cheaper the 
power the greater the advantage to the railway that was electrified. It 
was estimated conservatively that when they got through the electn- 
fication of the main lines, which should be done, and done promptly— 
and it would be undertaken if the Bill becomes law—full 20 per cent. of 
the electricity of the country could be used for traction. There was no 
estimate of the actual cost, but from experience of actual experiments it 
was a very remunerative proposition. But it was not only in reducing 
the price of the current that they got an advantage. The greatest 
advantage of electricity was in getting extra traffi¢ over the line, so that 
there was a still further advantage in developing industrially the district 
that was electrified. And if they considered that the lines of railway 
were the most direct, the safest and the easiest agceas for the high -tension 
cables, that it was in every way in the interests of the railway and trans- 
portation..agency and Transportation Ministry to get the electrifity 
pushed down the lines and spread out into the industrial areas, it was 
really a fallacy to suppose that it would be against the interests of the 
railways to develop the industrial use of electricity. and far less against 
the interests of the Transportation Ministry as a whole. The difference 
between the co-operative use and co-operative production of electricity 
was enormous, and there was no district in this country where electricity 
was better organised to-day than along the north-east coast. There the 
Electric Power Company had worked hand in hand with the North- 
Eastern Railway. There they had a joint organisation for attracting 
industry to and developing industry in the district. They jointly 
arranged for placing the power stations near the coal mines and develop- 
ing the economic use of waste heaps. 

Sir Eric Geddes also said at the end of the two years the pcwers 
under clause 3 would lapse and they would have to go back to the 
House for further powers. In view of the opposition to clause 4 the 
ptocedure by Order'in Council would be eliminated. 

On Tues’ay the Bill was read a second time without a division, 
,and referred to Grand Committee, 


e e ° : 
Ghief Technical Assistants’ 
© e@ 
Association. 

The annual genera] mecting of this association was held at Anderton‘s 
Hotel, London, on the 8th inst. The retiring chairman, Mr. H. F. J. 
Thompson (Battersea), in a review of the work of the past year. referred 
to the kindly assistance of Mr. C. H. Wordingham, C.B.E., President 
I.E.E., in bringing the C.T.A.A. and the E.P.E.A. together, resulting in 
the members of the former deciding to join the latter for protective 
purposes, An eminent engineer had recently told him that it would be 
in the interests of all concerned if those sectional organisations would 
band together and form one large protective association, but it must be 
done quickly. Mr. Thompson hoped that all engineers of whatever rank 
would follow that advice and join the E.P.E.A. The main object of the 
C.T.A.A. was, of course, the debates on subjects directly connected with 
electricity supply and some useful Papers had been read and discussed 
during the past year. These were of great assistance to members in the 
performance of their duties, and they all realised that as well as demand- 
ing equitable treatment regarding remuneration they ‘must maintain a 
high standard of efficiency in their work. 

. The new chairman, Mr. J. H. Parker (Vice-President E.P.E.A.), re- 


ferred to the good work done by Mr. Thompson, and said he hoped that 


before long it would be unnecessary to ask any qualified supply engineer 
if he was a member of the E.P.E.A., but that it would be taken for 
granted. In the near future many occasions would arise, in which unity 
would be essential to safeguard their interests, and therefore, he trusted 
that all electricity supply engineers would get together at once and if the 
E.P.E.A. did not come up to their ideals endeavour to make it so. He 
also mentioned the good work done by Mr. MacAlister as hon. secretary 
since the formation of the C.T.A.A. some six years ago ; he was sorry to 
hear Mr. MacAlister was retiring from that office, but he had a good 
successor in Mr. Thompson who, together with Mr. MacAlister, was 
responsible for the formation of the C.T.A.A. The following officers 
were elected for the ensuing year: Mr. J. H. Parker (Croydon), chairman ; 
Mr. A. P. MacAlister (Islington), vice-chairman ; Mr. H. F. J. Thompson 
(Battersea), hon. secretary; with Mr. J. T. Baron (St. Pancras), Mr. 
W. Young (Stepney), anf Mr. E. R. Ingram (Poplar), as Executive 
Committee. 


° 
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Clyde Harbour ‘Lighting. 


The Clyde Navigation Trustees have approved plans for improving 
the lighting of the harbour, &c. Engineers, who were consulted, report 
that all things considered, electricity is preferable to gas. The latter 
would require the expenditure of only £1,200 m order to bring about 
substantial improvements, while the cost of a new electric lighting in- 
stallation would be about £23,000. On the other hknd, while the annual 
working cost of the present combined electric lightlng and gas lighting 
system—as improved—would be £8,400, the annual working cost of a 
new electric system would be only £5,428, which would mean an annual 
saving of £3,000. 

The Committee, therefore recommended the Trustees to introduce the 
system of electric lighting gradually at Prince's Dock and Plantation 
Quay, and to carry cut slowly the substitution of electricity for gas at 
those berths. As to the graving docks, the Committee considered the 
question of providing a complete new system of electric lighting by menas 
of direct current at 250 and 100 volts for lighting ships, for welding and 
for operating tools. On the electric lighting of the graving docks about 
£1,570 has been spent, and £1,545 will be required to complete the 
system, the annifal upkeep cost of which will then be £754. This will 
be a saving of £400 per annum, compared with the present gas lighting. 

The schemé of supplying current for the use of ship repairers, and also 
for power and lighting, will involve a capital expenditure of £2,989, and 
an annual maintenance cost of £2,200, but is expected to yield a revenue 
of £4,270 if the quantity of current estimated is used and the rates pro- 
posed agreed to. l 

The Trustees have approved of the proposals and the Committee is 
now considering what improvements are necessary at other parts of the 
harbour. The Trustees made extensive inquiries in London and Liver- 
pool and found that 10 c.p. per 100 sq. ft. is recognised as sufficient for 
lighting dock sheds, and the new plans are based on this conclusion. 


Electricity Supply in S. Yorkshire. 


An important report has been prepared by Sir John Snell and Mr. 
C. H. Merz, who were recently invited by a Committee (of which Mr. 
Douglas Vickers, M.P., is chairman) to consider the question of pro- 
viding an adequate supply of electricity for the whole South Yorkshire 
coalfield and the North Lincolnshire Ironfield—an area covering about 
1,200 sq. miles. The Committee represents Sheffield and Rotherham 
Corporations, Sheffield and Rotherham manufacturers, the South York- 
shire coalowners, the North Lincolnshire Ironmasters and the Yorkshire 
Electric Power Company. The report of Sir John Snell and Mr. Merz 
is based upon the following questions: (1) Should the whole area be 
supplied from one inter-connected system ; (2) what system of distri- 
bution should be adopted as a standard throughout the area; and (3) 
how should this distribution system be supplied with electrical energy ? 

It is stated that any area with industries of such magnitude and 
variety as that under consideration should be supplied with electrical 
energy from one inter-connected system, since by this means the best 


. advantage is taken of the effect of diversity of load on load factor and 


the fullest utilisation of the waste heat available is made possible. The 
present position of electricity supply in the area is not satisfactory, as 
the average size of the plant in use is too small to allow of really econo- 
mical generation. At present the total maximum demand is about 
250,000 kw., and it is estimated that, taking into account the extensive 
alterations and additions projected in various steelworks and the develop- 
ment of olectric steel furnaces and the probability of a considerable 
electrification of the railways, &c., the total load will eventually grow to 
a figure of not less than 680,000 kw., and probably 750,000 kw., which 
latter figure is cquivalent to a generating plant capacity of over 
1,000,000 u.p. In Sheffield the load on the public supply stations has 
grown in four years about 380 per cent., and the city electrical engineer 
estimates that the present load will be nearly trebled tive years hence. 
The waste energy available in the district, from coke ovens, exhaust 
steam and blast furnace gas, is an important item of which full advantage 
could be taken were a central generating station established, for it is 
estimated that from this source a contmuous output of 60,000 kw. would 
result during the first year of operation. Astothe question of the central 
power plant,the report favours a site on the Trent, either at Keadby Bric ge 
or at Gainsborough. Five possible sites on the Don (Neepsend, Blackbuin 
Meadows, Rotherham, Thrybergh and Sprotborough) were considered, 
but detailed calculations and estimates show that a great economy of 
coal and in the cost of energy to the consumer would ‘be attained from 
the concentration of all main generation in plants situated on the Trent, 
as against a chain of stations on the Don, though the cost of transmission 
is necessarily higher in the former case. Condensing water facilities on 
the Don are strictly limited in the summer months. It is suggested, 
therefore, that arrangements should be made to write off as soon as 
possible sufficient of the capital sunk in the stations at Neepsend, Black, 
burn Meadows and Rotherham, to allow of their being treated ag auxiliary 
or stand-by stations. _ By erecting the generating plant on the Trent 
a great saving of coal would be effected. It is, therefore, recommended 
that generation, other than generation from waste heat, should be 
effected mainly by large plants situated on the large tidal rivers and that 
generation from coal-fired stations situated in the denser areas where 
water is deficient should eventually be reduced to a minimum. In this 
way electrical energy could be supplied at minimum prices, while at the 
same time providing a reasonable and sound return on the capital ex- 
penditure involved. | | 
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It is proposed to-adọpt a three-phase extra-high-tension primary 
transmission system, operated at 50 cycles per second, at a pressure of 
not less than 33,000 volts, to supply distribution networks operated at a 
standard pressure of 10,000 to 11,000 volts, which would be laid out and 
so designed that they can eventually be linked up into one general system. 
To meet the estimated load in 1923, new capital of from £11,000,000 to 
£12,000,000 will be required. It is estimated that with coal at 15s. to- 
16s. a ton, high-tension energy at 11,000 volts could be delivered re- 
muneratively to consumers at an average cost of 0-394d. per unit. The 


proposa area should not be reduced, and advantages would be gained 


y extending it. It is of prime importance that the district should adopt. 
such a general policy and lay out a plant that will eventually secure the 
lowest fuel cost. 7 l 


Imperial Telegraph Facilities. 


The Postmaster-General stated last week, in reply to a question by Sir 
Hy. Norman, that he was aware of the steps taken by the French and. 
American Governments in the erection of Stete-owned high-power 
wireless telegraph stations in France and America. In regard to the 
question af taking similar steps in the British Empire, the War Cabinet 
had recently appointed a Telegraph Communications Board, with Lord 
Milner as cheirman, whose duty it will be to consider the question as 
early as possible. : ` an | ` 

It is no doubt desirable to have a Board to deal with all inter- Imperial 
telegraphy, both submarine end radio-telegraphy, not only for strategic 
and State reasons, but also for developing and cheapening the means of 
speech with the Dominions. The need for action in this direction has 
long been felt, and it may be remembered that the creation of a Board 
of Control was pointed out by Mr. Charles Bright long before the war in 
a Society of Arts Paper on “The Administration of Imperial Telegraphs.”’ 
“The Times” also points out that hostilities have had the effect of develop- 
ing the science of aviation to such a pitch that its expected inclusion in. 
the scheme for rapid communication would be not only nátar, but all 
to the good. The new Board will come under the aegis of the Committee 
of Imperial Defence, but the Dominions will, no doubt, be represented. 
on it. , 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
apd) at Al by Messrs. Mawaurn, Eris & Co., Chartered Patent Agents,. 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged: 
at the Patent Office the former is given in brackets after the title. 

1919 SPECIFICATIONS, 
113,953 CHatwin. Electric pocket lamp. (15°12;17.) Convention date not granted. 
115,417 Cisarit. Automatic apparatus for shaking snow from electric conductors. 


(30 '4/17.) 
116,257 Bowman & SMITH. (29/5/17.) 


Electrically-fired small arms. 


116,656 Lety & NAAMLCOzE VeNnNnooTs-CHaP Puitips’ GLOBILAMPBN-FABRIEKEN. ln- 
candescent electric lamps for projection purposes. (2:6/17.) 
118.020 COURTIER & CoutTrigr. Electric ignition apparatus for internal combustion 


engines. (12:7/17.) 
121.480 Winter. Rectifying X-ray systems. (10°12°17.) 

Relates to an X-ray system having in combination an X-ray tube of the gas type 
having an anode and a cathode, an electro-magnetic device comprising a core anda 
winding comprising a bucking coil at one electric end. and connections for connecting 

- said cathode to the face end of said bucking coil and said anode to the opposite 
electric end of said winding. 
121,487 BRITISH WESTINGHOUSE ELECTRIC & MFG. COMPANY. 
systems. (13'12°17.) i 

In an electrical phase converting system which comprises a single-phase trans- 
former, a rotary dynamo-electric phase-converter with inter-connected phase wind- 
ings. and a polyphase apparatus. the secondary winding of the single-phase trans- 
formers is sub-divided and sections thereof are connected between the terminals 
of some of the phase windings of the converter and the terminals of the polyphase 
apparatus. The magnitide of the E.M.F. of the single-phase secondary windings 
are arranged to have such a relation with those of the phase converter windings 
that the phase sequence of the resultant E.M.F.s of the converter is opposite to 
that of the E.M.F.s generated in the phase windings of the convérter, with the 
result that the E.M.F.s in the polyphase apparatus will be balanced. : 

122.880 Henry. Electromagnetic clutches without frictional contact. (1 2 18.) 

122.885 REYROLLE & Co., LONGMAN & CLOTHIER. Electrical switchgear. (4 2 18.) 

122.893 THOMPSON. 
(5 ‘2, 18.) 

Two fixed coils, which are included in series in each feeder. are located on the same 
magnetic axis. and two movable coils. one for each fixed coil, are located coaxially 
therewith, and provided with means whereby each may be moved towards and 
away from its respective fixed coil simultaneously and to the same extent. By this 
means the reactance of the fixed coil can be simultaneously adjusted and varied by 
the same amount. ` 


APPLICATIONS FOR PATENTS. 
Notr.—Names within parentheses are those of communicators of inventions. 
January 29, 1919. 
2,134 Botton. Electric heating element for raising temperature of solution in plating. 
v 


Electric phase converting 


ats. 
2.145 Quast Arc Co. & STROHMENGER. Variable resistances for electric welding. 
2,164 MARSHALL. Electric lamps. 
2.194 Extey & Leitner. Charging boards for accumulators. 
2.195 BasTIAN & ForMAN. Í Electric heating. 
2,197 Western Evectric Co. Electric signalling systems. 
2,203 Hossacx. Dry batteries. l 
2.212 BANNISTER & TuckeR. Trolley pole heads, &c. 
2.216 Hockinc & Pearson. Dynamo battery ignition system. 
2.235 JOHNSON. Fuse and circuit testers. 
2.236 SpiitporF ELectricat Co. Ignition devices. (8'6/18, U.S) 
2,253 SOUTHERN TRANSPORT Co. & ATTWATER. Switches, 
2,254 Norman. Magnetic chucks. &c. 
2.262 Bunpy & Ricu. Electric boiling plates. hot plates, stoves and ovens. 
2.269 Conen. Telephone transmitters. 
2,270 Cowen. Signalling apparatus. 


Adjustable electric reactance coils for split conductor systems.- 


~ 
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+ Commercial Topics. 


cme eres 
The In‘ernational Trade Mark Bureau. 

Up to Jan. 20, 1919, the International Bureau of Trade Ownership, 
Berne, had registered 20,000 trade marks. The register is compiled from 
the registers of trade marks in the various countries belonging to the 
Bureau, which was founded in 1891, and now includes the following 
countries: Austria, Belgium, Brazil, Cuba, France, Holland, Hungary, 
Italy, Morocco (French Protectorate), Mexico, Portugal, Spain, Switzer- 
land and Tunis. | 

+ * * * 


The Chinese Market. 
_ Ina recent address to the American Manufacturers’ Export Association 
in New York the Chinese C‘onsul-General at San Francisco recommended 
that agencies should be given to Chinese tirms, as local conditions and 
different dialects would discourage foreign salesmen in the interior of 
China ; that direct trade should be facilitated, and that Chinese mer- 
chants should be allowed to become “partners” instead of " com- 
pradores,”’ through some sort of mercantile company to be formed for 
the purpose of securing better means of co-operation on the part of 
Chinese merchants. He also recommended a comprehensive and sus- 
tained advertising campaign in Chinese newspapers and periodicals to 
push the sale of goods and exhibit rooms in Chinese commercial centres. 

i s s * 
‘ An Important Engineering Amalgamation. 

The directors of VICKERS, Lrp., have offered to purchase the shares 
of the METROPOLITAN CARRIAGE, WAGON & FINANCE. COMPANY, in ex- 
change for shares in Vickers, Ltd., or, in the alternative, for cash. The 
reason for the amalgamation is that the relations of Vickers, Ltd., with 
the Metropolitan Company are so closely connected that it is desirable 
that the two undertakings should come under one control, and thus 
derive the advantages of joint working and sales organisation. Both 
companies have been working in close association in the control of the 
British Westinghouse Electric & Mfg. Company and the South Metro- 
politan Electric Light & Power Company. The acquisition of the 
Metropolitan Wagon Company, which is primarily engaged upon peace 
production, will enable the Vickers Company to make the fullest and 
" most efficient use of its vast extensions of plant, &c., during the war and 
give the maximum employment to labour in carrying out after-war 
schemes of development. An extraordinary general meeting of the 
shareholders of Vickers, Limited, will be held on Monday to consider 
resolutions increasing the capital of the company to £26,500,000 by the 
creation of 6,000,000 new ordinary shares of £1 each, and 7,000,000 
cumulative preference shares of £1 each. 

* * % * 


U.S.A. Export Combinations. 

Acccrding to'the ‘' Board of Trade Journal,” a number of important 
combinations for the pur pose oy developing the export trade of the United 
States have recently been formed, or are in course of formation under 
the Webb-Pomerene Act. The combinations or associations will act as 
sole selling agents for their members in foreign countries. Among the 
trades for which combinations have been formed are the electrical 
machinery and appliances, copper, asbestos and coal trades. The steel 
combination represents a capital of $19,000,000 and 11 of the largest. 
independent steel producing companies ate associated with it. The 
Copper Export Association has a capital of $250,000,000. and all the 
leading copper companies are associated with it. In regard to the 
clectrical industry there is a suggestion for a combine between the 
General Electric Company, the Western Electric Company and the Allis- 
Chalmers Manufacturing Company. but no practical steps have vet been 
taken inthe matter. lt is also stated that some of the lesser firms con 
templete e combine for the exportation of their electrical machinery a - 


appliances. 
* * * * 


Capital and Labour Co-Parinership Agreements. 

The committee of nine manufdcturers and nine representatives of 
organised labour, appointed at the conference convened by the North 
London Manufacturers’ Association and presided over by Lord Balfour 
of Burleigh, have agreed to the following ** basic principles ” upon which 


they are of opinion that any practical scheme of industrial partnership 


must be based :-—- 

(1) Industry rightly belongs neither to the capitalists nor to labour. 

(2) Capital and labour are morally and economically partners in 
industry, and by reason of their different functions no distinction can 
exist in the relative importance of the services rendered by each. 

(3) Neither the control of industry nor its benefits can be rightfully 
claimed, or advantageously possessed, either by owners of capital in- 
vested or labour engaged, to the exclusion of the other. 

(4) The function of capital is that it be applied productively and 
sufficiently for the general good. / 

(5) The function of labour is to produce to its full capacity. 

(6) The “standard of living” representing as it does the division of 
the commodities produced by the community amongst its members, 
is directly proportional to production, provided that the said division 
is equitable, having regard to services rendered. 

(7) The rewards rightly due for services rendered are as follows :— 
First, to labour a reasonable living wage: secondly, to capital, in 
respect of money secured by assets, a reasonable fixed rate of interest, 
sufficient to secure its employment; thirdly. to labour 50 per cent. 
and to capital 50 per cent. of the net divisible profits, 

(8) The term “labour” comprises workers both by hand and brain 
and includes management. j 
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Electricity Supply.. 
Pe radiators are being installed at the Sournport Education 
ce. 


GRIMSBY CORPORATION proposes to expend about £100,000 on ex- 
tensions of the generating plant and mains. 

Twelve new electricity services were connected in GREAT YARMOUTH 
last month, making the total number of consumers 2,878. i 

Ashton-under-Lyne Council is negotiating with Hurst Urban Council 
as to the supply of electricity in Hurst. 


Hove CORPORATION has decided to adopt electric lighting for some of 
the principal thoroughfares and a report on the subject is to be prepared 
by the Borough Electrical Engineer. 

At Tuam (Ireland) a local company has been formed for establishing 
electricity supply works. It is estimated that the scheme will cost 
£7,000 and at the preliminary meeting of local supporters £5,325 in £1 
B ares was subscribed. r 


SUNDERLAND Shipbuilding Company propose to put down electric- 
welding plant at their yard. Development on a large scale is contem- 
plated and increased electric power will be requi For the present 
the new plant will be used only for welding parts in ship construction. 


A conference of borough electrical engineers, town clerks and chairmen 
of Electricity Committees of N >RWICH, YaRMoUuTHandLowrFsTOFT is being 
arranged in order to consider the Ways and Communications Bill, and 
the proposals as to electricity supply. 

It is suggested that the WATER POWER or DARTMOOR might be used 
for generating electrical energy. Surveys made during the past few 
months have, it is said, established the fact that there is sufficient 
potential water power on Dartmoor to generate sufficient electricity 
required by the county for power and light. A Billis being promoted in 
this session. 

FaveRrsHaM Electric Supply Committee has arranged to give a supply 
of current to Messrs. J. Pollock, Sons & Co., for the shipyard at The 
Brents, which will involve an extension of the cables over the Creek. 
The engineer has reported that the Council will soon have to put in 
additional plant to enable them to supply present customers and others 
likely to be connected up shortly. A sub-committee has been appointed 
to deal with the matter. 


An inquiry was held at HUDDERSFIELD on the 13th inst. into an appli- 
cation of the Corporation to borrow £90,000 for extensions at the elec- 
tricity works. It waz stated that more electrical energy was required for 
engineering and manufacturing undertakings, the sewerage works, and 
the tramways to be laid down. When certain out-of-date single-phase 
machines were scrapped the total plantwould have an out put of 15,000kw. 
and the maximum demand would be 8,700 kw. Between 1912 and 1917 
the undertaking contributed to the rates £12,750, equivalent to Id. rate. 
Last year there was a loss of £8,000,due to the incteased cost of coal and 
wages, but higher charges will come into force immediately. Before the 
war coal cost 7s. 6d. per ton, but now the price was 28s. per ton for 
inferior coal. 

In an address to the ROCHDALE Literary and Scientific Society on 
Friday on the growth of the local electricity works, Mr. F. H. Rudd, 
the borough electrical engineer, said that in the first year (1900-01) 
only 90,000 units were supplied for lighting and 2,276 for power. In 
1914 the output was 6} million units, but in 1917 it had increased to 
16 millions, In future, larger power stations would have to be erected. 
as the demands would be so great as almost to dwarf the present load& 
The Corporation would not be ‘justified in incurring any expenditure 
on the present station other than was absolutely necessary, for any 
alterations would be outgrown in a short time. It had been practically 
decided to meet the immediate extra demands for power in Rochdale 
by taking a bulk supply from the Lancashire Electric Power Company. 
Overhead mains would be constructed along almost the whole of the 
route (8 miles) and energy transmitted at a pressure of 10,000 volts. 

An inquiry was held on behalf of the L.G. Board at NOTTINGHAM on 
Friday last into the application of the City Council for sanction to borrow 
£75,800 for extensions of the St. Ann's Well-road generating station. 
The Town Clerk explained that it was proposed to erect buildings at a 
cost of £6,000 and also plant, mains. &c., for which tenders had been 
received. The lowest tender for plant (by Dick, Kerr & Company) was 
£43.000, for mains £20,000, cooling tower tank £1,650, e.h.t. tank main 
£2,600, and £2,125 was for contingencies. Messrs. Boots had offered 
to supply about 1,000 kw. of energy at 400 volts at £3 per kilowatt, plus 
Gd. per unit with a coal clause. On the advice of Mr. J. H. Rider that 
offer had been rejected and it was then decided to proceed with the 
proposed extensions. The lowest tender for plant had been accepted. 

The city electrical engineer (Mr. H. Talbot) gave evidence and pro- 
duced 140 new applications for supply, representing 319 kw. There 
were 72 premises to be re-connected representing 180 kw., and new 
inquiries representing 715 kw. Further, Messrs. Player & Sons, one of 
the largest consumers, were extending their premises and were applying 
for 500 B.H.P. to 600 B.H.P. To meet next winter's demands new plant 
was absolutely necessary. Messrs. J. B. Lewis also were enlarging their 
factory, and a new firm had intimated that they wanted 600 H.P. Sir 
Jesse Boot's offer was useless, because it would mean an expenditure of 
£10,000 for cables for a temporary arrangement. They had sold three 
440 kw. sets for £5,000 odd. That plant had now gone to Government 
stores, and the Corporation had no desire to buy it back. Messrs. Boots 
used to take 1,000,000 units annually before they installed their own 
plant. The maximum demand from the Basford factory was 750 kw.. 
but it only reached 350 kw.and disa ppeared on the signing of the armistice. 
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Electric Traction. 
BURNLEY CoUNCIL is again considering a- scheme of tramway ex- 
tensions, a proposal which has been held up by the war for five years. 
In order to conserve their supplies of fuel the Mersey Evectric RAIL- 
way Company have decided to cease their service on Sunday mornings. 


The Board of Trade has authorised the MUSSELBURGH & DISTRICT 
ELECTRIC Licut & Traction Company to increase its tramway fares by 
50 per cent. 


SUNDERLAND Tramways Committee has adopted 16 overlapping and 
intermediate penny stages on its system. Long-distance fares are from 
14d. to 34d., the average being a penny per mile. 

On the 12th inst. at a meeting of FLEETWOOD ratepayers, the Council 
was authorised to oppose the Bill of Blackpool Corporation for the 
purchase of the Blackpool & Fleetwood Tramroad undertaking. 


ASHTON-UNDER-LYNE£ Tramways Committee has applied to the L. G. 
Board for permission to borrow £4,150 for extensions. It is estimated 
that the profit on the tramways for the current year will be £10,000. 

The salary of Mr. E. Holt, tramways manager, has been increased 
from £220 to £310. 

MIDDLESBROUGH Corporation is applying for leave to introduce into 
the Middlesbrough Corporation Bill provisions for the incorporation of 
a joint board of representatives of the Corporation and the Eston Urban 
Council to acquire and manage the undertaking of the North Ormesby 
South Bank, Normanby & Grangetown Railless Traction Company, and 
to run trolley vehicles on the authorised routes. 

We have received a copy of a leaflet setting out “ Mr. Gattie’s Fourteen 
Points t^ the Public,” and relating to his scheme for the improvement of 
cailway facilities, particulars of which have appeared in Tuk ELECTRICIAN. 
Amongst the points mentioned is one that the railways are run at present 
at a loss to the tax-payer of £8/),000,000 per annum, and another that 
the Gattie system would give the chcapest transport in the world and 
alo away with congestion of street trafic. In a further leaflet fourtean 
points appealing specially to farmers are set out. 

Last week PAISLEY CORPORATION considered a report of the burgh 
electrical engineer (Mr. W. B. Smith) on the question of the supply of 
electrical energy to the Paisley District Tramways Company and large 
power consumers in the northern and north-west districts of the burgh. 
It is proposed to put in step-up transformers at the generating station, 
lay e.h.t. cables to a sub-station in West Croft-street and to install rotary 
converters and transformers there for tramways and general supplies. 
The cost of the scheme is estimated at £32,000 and in order to carry out 
the work and to defray the cost of two new boilers and other plant, 
with mains and sub-station extensions (amounting to £12,500), it has 
been decided to obtain additional borrowing powers for £59,500 from 
the Secretary for Scotland. 


ç Miscellaneous. 


It is proposed to hold a British INpUSTRIES Farr in Birmingham in 
February, 1920. : 

Pending the repair of the submarine cable between the Isle of Man and 
England a Rapio-TELEGRAPHIC SERVICE will be provided at usual 
jnland rates. The radio stations are at Douglas and Heysham. 


AUTOMATIC AND ELECTRIC FURNACES.— By the courtesy of Prof. J. O. 
Arnold, a demonstration of the Wild-Barfield automatic electric hard 
ening furnace is being given daily at the Sheftield University until the 
oth prox. Invitations will be given by the company to those interested. 

For their permanent junior clerical staff who have been absent on war 
service for more than a year the Underground Electric Railways and 
London General Omnibus Companies have inaugurated a scheme of 
education which will assist in making up their loss of office training. 

In order to remove some of the causes of delay to TRUNK TELEPHONE 
CaLLs the Postmaster General has abolished the priority -hitherto given 
to Government calls and messages, except those of Membera of the 
Cabinet and high officials of the War Office. Government pridrity on 
the submarine cables has also been modified. 

A Committee has been formed in Holland to hold an Aviation Ex- 
HIBITION in Amsterdam, from July 5 to 28. There will be 16 groups, 
including ordinary areoplanes, experimental acroplanes, seaplanes, 
motors, motor cars and cycles, telegraphy and telephony, orientation 
and lighting, implements, meteorology, clot hing, equipment and heating. 


Marconis Wireless Telegraph Company has ofiered to erect HicH 
PowWER RaDIO-TELEGRAPH STATIONS IN AUSTRALIA, capable of com- 
municating with Great Britain, and the Commonwealth Government is 
obtaining the opinions of the Admiralty and of the Australian naval and 
postal departments upon the ofier. 

At the first meeting of the JOINT INDUSTRIAL CouNcIL for the ASBESTOS 
MANUFACTURING INDUSTRY Mr. Samuel Turner, junr., of Turner 
Brothers Asbestos Company, was appointed chairman, with the secretary 
of the Asbestos Association as secretary on the employers’ side and Mr. 
He W. Leach (16, Dale-road, Rochdale) as secretary on the workpeople’s 
side. , : 

The Board of Trade has issued a complete list of articles which may be’ 
EXPORTED WITHOUT A LICENCE. These include electrodes, glassware, 
iron and steel manufactures (except high-speed steel and articles pro- 
hibited by name in List A or B), and lighting fixtures of iron or steel. 
machinery (except textile machinery and machinery wholly or mainly 
made of copper or brass). 

m Friday last Mr. H. M. Pease was entertained to dinner at the 
Holbom Restaurant, London, by the staff of the sales organisation of 
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i 
the WESTERN ELECTRIC Company on the occasion of his appointment 
as managing director of the company. All branch managers of the 
company were present, and @ very enjoyable evening was spent.. On 
the conclusion a presentation was made to Mr. Pease by the sales staff. 

It is announced that the first annual festival of the NATIONAL ADVER- 
TISING SociETY will be held in the Connaught Rooms, London, under 
the chairmanship of Lord Leverhulme, on March 31. The main object 
of the Society is to relieve distress among persons engaged in advertising 
anc their widows and orphans, and nearly £3,000 has already been paid 
out. Tickets for the festival dinner (10s. 6d.) can be obtained from the 
Clerk of the Society, 61, Fleet-street, E.C.4, and donations are also 
solicited., 


The employees of Messrs. Ferranti, Ltd.. of Hollinwood, Manchester, 
held a Fancy Dress Batt last week to celebrate the change over from war 
work in the fuse shop to meter construction. There were about 500 
guests, including Dr. S. F. and Mrs. Ferranti, and Captain Ferranti. 
Mrs. Ferranti was presented with a timepiece made as a model of a 
Ferranti electric meter, and a miniature model of a Ferranti power 
transformer was given to Dr. Ferranti. 

In regard to the question of paying DAMAGES TO MARCONT 8 WIRELESS 
TELEGRAPH Company for the cancellation by the Government of their 
contract for the proposed Imperial wireless chain the Postmaster-General 
states that the company had formulated a claim, but a date has not yet 
been fixed forthe arbitration. For the services rendered by the company 
during the war at their stations in this country, the Government have 
made considerable payments on account, and proposed a basis of settle- 
ment to the company last May, which they did not accept. The services 
have now practically ceased, and the question of making a further offer 
to cover the period up td the date of cessation is under consideration. 

TA successful ConcERT was held in the Canteen at the works of the 
Fuller Accumulator Company, Chadwell Heath, Essex, on the 13th inst., 
for the benefit of St. Dunstan’s Hostel. Mr. Donald Palmer (a director 
of the company) presided and thanked the artists and other helpers. 
Mr. Palmer also gave particulars of the instruction given to blinded 
soldiers at St. Dunstan’s Hostel and its six branch establishments, and 
said over 600 men had passed through the course in the last three years, 
90 per cent. of whom were in successful businesses, and 600 more were 
in training. It is hoped that the net profit from the concert will be 
about £30. ; 

The Coat C mmission completed the taking of evidence on Monday: 
and Tuesday and Wednesday were devoted to the consideration of the 
Report. During the week several witnesses were called on behalf of tho 
men and the employers. On Monday Mr. A. E. Davies submitted a 
statement of colliery companies’ profits, the capitalisation of reserves, &c. 

Mr. Chas. Tennyson, assistant director of the Federation of British 
Industries, put in a statement of the minimum efiect of a 30 per cent. 
increase in wages on the assumption that it would entail a 20 per cent. 
increase in the pit-mouth price of coal. The inerease in the price of coal 
would mean a general increase in the cost of living, and there would be 
demands for increased wages in other industries, which would, in turn, 
have serious effects upon the price of raw materials and other cost 
factors ; it would also seriously effect the export trade. It would mean 
an increase in the charges for electricity and gas of 10 per cent., steel 
16s. per ton, copper and brass 20s. per ton, machinery 10 per cent., and 
freightage 5 per cent. 

The following are official values of IMPORTS OF ELECTRICAL MACHINERY, 
MATERIAL AND APPARATUS into this country during January, 1919, with 
increase or decrease compared with January, 1918:— 

Electrical machinery, £21,063 (decrease £60,424) ; including generators 
and motors other than for aeroplanes, motor cars and cycles, £14,123 
(increase £718) ; and electrical machinery unenumerated, £6,940 (decrease 
£61 142); telegraph and telephone cables other than submarine, £1,857 
(increase £1,857); telegraph and telephone apparatus, £11 899 (increase 
£7,979; other electrical wires and cables, rubber insulated, nil (decrease 
£315); with other insulations, £626 (increase £626); carbons, £2,946 
(decrease £1,751); glow lamps, £22,367 (decrease £11,430); parts of arc 
lamps and searchlights (other than ‘carbons), £10,914 (decrease £1,235) ; 
primary and secondary batteries, £6,689 (decrease £39,750) ; meters and 
measuring instruments, £2,611 (increase £1,472); switchboards, £214 
(increase £214); electrical goods and apparatus unenumerated, £16,106 
(decrease £11,385). Total of electrical goods and apparatus, other than 

machinery and uninsulated wire, £76,229 (decrease £54,718). 


The Exports oF ELECTRICAL MACHINERY, MATERIAL, &C., from this 
country during January, 1919, with increase or decrease compared with 
January, 1918, were as follows :— l 

Electrical machinery, £100,087 (increase £10,186): including railway 
and tramway motors, £9,499 (increase £7,009); other generators and 
motors except for aeroplanes, motor cars and cycles, £47,023 (increase 
£1,689); and electrical machinery unenumerated, £43,565 (increase 
£1,488); telegraph and telephone cables, submarine, £21,531 (increase 
£4,462); other than submarine, £26,806 (increase £8,214); telegraph 
and telephone apparatus, £23,662 (increase £2,933); other electrical 
wires and cables, rubber insulated, £19,322 (increase £12,712), with 
other insulation, £19,428 (increase £12,950); carbons, £189 (decrease 
£256); glow lamps, £9,146 (increase £821); arc lamps and searchlights, 
£2,655 (increase £866); parts of arc lamps and searchlights (other than 
carbons), £2,700 (increase £1,943); primary and secondary batteries, 
£53,067 (increase £46,678); meters and measuring implements, £17,618 
(increase £8,259); transformers, £3,778 (decrease £950); switchboards, 
£2,781 (decrease £215); electrical goods and apparatus unenumerated 
£87,440 (increase £56,022). Total of electrical goods and apparatus, 
other than machinery and uninsulated wire, £290, 123 (increase £154,439 
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Tenders Invited and Accepted. 


NeEwrokrt (Mon.) Guardians require tenders by March 26 for the supply 
of Electric Light Fittings, Engineers’ Stores, &c., Forms of tender 
from the Clerk. 

West Dery Guardians require tenders by March 25 for three monthe’ 
Electric Supplies. Forms of tender from the Clerk, Brougham- 
terrace, Liverpool. 


BEDFORD Corporation mvite tenders for the supply of a' Geared 
Turbine, to drive existing alternator. Particulars from the borough 
electrical engineer, Mr. R. W. L. Phillips, A.M.1I.E.E. 


MANCHESTER TRAMWAYS COMMITTEE require tenders by March 25 for 
the supply of Copper and Bronze Trolley Wire. Specifications from 
the General Manager, 55, Piccadilly, Manchester. ; 

West Ham GUARDIANS require tenders by 10 a.m. March 27 fer six 
months’ supply. of electrical fittings, ironmongery, &c. Forms of tender 

from the Clerk, Union-road, Leytonstone, London, E.11. 


PLyMovuts Guardians require tenders by noon March 26 for the 
supply of 8 H.P., 6 H.P. and 4H.P. a.-c. motors. Particulars can be 
obtained at the Workhouse. 


Tenders are required by 10 a.m. March 24 for the supply of Electric 
Lighting Sundries, Ironmongery, &c., to the WELSH METROPOLITAN 
War Hospitat, Whitechurch, near Cardiff. Forms of tender from the 
Clerk and Steward. 


LANCASHIRE & YORKSHIRE RAILWAY COMPANY require tenders by 
March 24 for 12 months’ supply of Stores, including Signalling, Tele- 
graph and Electric Fittings and Wires. Particulars from the Stores 
Supt., Osborn-street, Manchester. 


Tenders are invited up to March 26, 1919, for the supply and delivery 
to the Postmaster General's Department, STATE oF QUEENSLAND, for 
telegraphs and telephone material as per schedules 447/451 and 453. 
Specifications, &c., from the Commonwealth Offices, Room 406, Australia 
House, Strand, London, W.C. 2. 


GRIMSBY CORPORATION invite tenders for the supply and erection of 
a 3,000 kw. Steam Turbine, 6,000'6,600 volt, three-phase Alternator, 
with Condenser and motor-driven air and Circulating Pumps, two Water 
Boilers and a natural draught Cooling Tower. Specifications from the 
borough electrical engineer (Lt.-Col. W. A. Vignoles), Corporation Elec- 
tricity Works, Grimsby, to whom tenders are to be delivered by first 
post, April 10. F 

SypNeY (N.S.W.) Municipal Council advertise for the supply, delivery 
and erection of boiler-house equipment, including automatic stokera, 
: storage bunkers, conveyers and auxiliary plant. Specifications from 
the consulting engineers, Messrs. Preece Caidew, Snell & Rider, 8, 
Queen Anne’s-gate, Westminster, S.W. 1. Tenders to the Town Clerk, 
Sydney, N.S.W., by 3 p.m. May 19. 

Sypney (N.S.W.) Council also require tenders by 3 p.m. April 28, for 
the supply, erection and maintenance of power-house switchgear. 
Specifications, from the city electrical engineer 


MARYLEBONE (London) Electricity Department has accepted the 
tender of Babcock & Wilcox for two boiler units at £20,486. 


HamMMERSMITH (LONDON) Boroven Councit has placed contracts 
with the Macintosh Cable Company for the supply of service cable, at 
£346, and with W. Lucy & Company for house service materials, at £444. 


LEICESTER CORPORATION has accepted the tender of Dick, Kerr & Com- 
pany for a 5,000 kw. turbo-alternator, with switchgear, two 1,000 kw. 
rotary converters, condensers, superheaters, economisers, stokers, &c., 
at £80,000. ‘ 

SUNDERLAND Counc has placed orders with J. Thompson & Company 
for superheater blanks; British Insulated & Helsby Cables, for e.h.t. 
cables; and J. H. Waterston & Company for cast-iron joint troughs. 


Appointments Vacant and Filled. 


An engineering assistant, with sound technical knowledge of con- 
sumer’s meter design and manufacture and motor-driven fans, &c., is 
required by an old established firm of manufacturers in Liverpool district. 


Two assistants are wanted in the electrical engineering department of 
the RoyaL TECHNICAL CoLLEGE, Giasaow. Salary £200-£300 and 
£150-£175 per annum. Applications to the Professor of Electrica] Engi- 
neering by March 31. 

Brighton Education Committee invite applications for the position 
of head of the electrical engineering department of the Municipal Tech- 
nical College. Salary £300 per annum. Applications (on forms to be 
obtained from the secretary, Mr. F. Herbert Toyne, 54, Old Steine 
Brighton) by April 3. 

A lecturer in chemistry and physics (commencing salary £250, rising 
to £350; forms from the Director of Education) and a lecturer for the 
department of mechanical engineering (commencing salary £260 to £300) 
are required for Leeds Technical School. Applications to the Director 
of Education, Education Offices, Leeds. 

A chief assistant electrical engineer is required by the electricity 
department of Bradford Corporation. Salary £750 per annum. A 
managerial assistant is also required by the department. Salary £500 
per annum. Application forms, &c., from the city electrical engineer 
and manager, Mr. Thos. Roles, and applications to the town clerk, Mr. 
Fredk. Stevens, Town Hall, Bradford, by March 27. 
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The Minister for Railways, Perth (Wi Austtalia), «will receive applica- 
tions until May 7 for the position of Commissioner of Railways for the 


_ State of Western Australia. The duties include the control and manage. 


ment of the State railways, the Perth electric tramways and the Govem- 
ment electrical works. Salary £2,500 per annum. Particulars from the 
Agent-General for Western Australia, 115, Strand, London, W.C. 2. 


Mr. E. W. Cockerlyne has been appointed highways and tramway‘ 
permanent-way engineer to Leeds Tramway department in success n 
to Mr. R. Holt, resigned. 

Mr. Benjamin Hall, assistant borough electrical engineer and tram- 
ways manager at Keighley, has been appointed rolling-stock super- 
intendent and works manager and engineer in the Wigan Corporatuin 
Tramways Dept., at £250 per year rising to £300. 


Mr. R. L. McCulloch has been appointed engineer‘and manager of ths 
Bo'ness electrical works (National Electrical Construction Company’. 
in succession to Mr. Babb, who in tum has been removed to Muaselburzh:. 
as general manager of the company. Mr. McCulloch was manager ~ 
the Leamington & Warwick Tramway & Lighting Company for seven 
years, and engineer and manager for 34 years of the City of Cariri 
Electric Tramways Company. 


Educational. 


EprnsurcH Ustversity Court has acquired a site for extensions. and 
among other developments is the creation of a Chair in Accounting ar 
Busmess Methods, for which a sum of £15,000 has been received. 

COVENTRY EDUCATION COMMITTERE proposes to erect a technica! 
institute at a cost of £100,000 to £125,000. A sub-committee has bern 
instructed to draw up a scheme and to raise £50,000, and Messrs. Alfr-d 
Herbert (Ltd.) have contributed £5,000. 

In the Crvm Service Estimates for 1919-20 the special grants for 
universities, &c., amount to £500,000 (against £30,000 in 1918-19). the 
diplomatic and consular service will cost £1,764,797 (against £711,511) 
and the Board of Education vote amounts to £31,353,111 (again? 
£19,206,705). A sum of £8,250,000 will be allocated to the Road Ir- 
provement Fund and the Railway Agreements will require £6,000,00). 


Business Items. 


Mr. Geo. Robertson has now been demobolised and has resumed) 
business as an electrician at Sandbank, Argyll. 

The title of the Acme Arc Lamp & Engineering Company has bern 
altered to the Acme Lighting & Engineermg Company. 

Mr. James Livingston, who has also been demobilised, has re-opened 
business as an electrical contractor at 7, Canal-street, Coatbridge. 

The Board of Trade has ordered the realisation and distribution ri 
the effects of the Saxon Tin & Wolfram Mining Company under the 
Trading with the Enemy Amendment Act, 1918. 

After the 24th inst. the address of the DubftterCondenser Company, 
Ltd., will be Ducon Works, Railway Approach, Goldhawk-road, Shep- 
herd’s Bush, London, W. 12. Telephone : 1084 Hammersmith. 

The Concordia Electric Wire Company ask us to notify that ther 
address is 155, Victoria-street, S.W.1, and not * Queen: Victoria-street.” 
The company’s telephone number is Victoria 4120. 

Capt. S. R. Mullard, M.B.E., for many years connected with the lamp 
manufacturing side of the Ediswan Company, has been demobolis-d 
from the R.A.F., and has joined the “ Z” Electric Lamp Mfg. Company. 
Ltd., of Southfields, as works manager. . 

The partnership hetween Rigby Wason, J. St. John Smith and B. Guy 
St. John Smith (trading as Perry & Co.), electrice light fittings manu- 
facturers, &c., 21, Grafton-strect, London, W., has been dissolved. 
Debts by Mr. Rigby Wason, who continues the business as 
Company. 

Mr. Campbell Martin, who has been connected with the British West- 
inghouse Company's turbine business for the past nine years, has resigned 
and is now representing Fraser & Chalmers’ Engineering Works (pro- 
prietors, the General Electric Company, Ltd.), at Electricity Buildings. 
Victoria Bridge, Manchester. 


Perry & 


Mr. J. H. Shaw, deputy city electrical engineer of Bradford, has 
resigned in order to open a London office at 89 and 90, Temple Chambers, 
Temple-avenue, E.C.4, on behalf of the Davenport Engineering Company 
(manufacturers of cooling towers), Messrs. Hick, Hargreaves & Company 
(condensing plant, &c.) and J. Shaw, Son & Greenhalgh (high-pressure 
valves and boiler mountings). = 


Mr. Schattner, the originial founder of the ELECTRICAL APPARATUS 
Company, LTD., and chairman of the Company since its formation, 
12 years ago, resigned the chairmanship on the Ist inst. The resignation 
of Mr. Schattner is due to indifferent health, and he will retain his 
seat on the Board, and act in an advisory capacity. He has also made 
arrangements to join the Board of several other electrical companies 
after a period of recuperation, during which he will visit France, Italy 
„and the Balkans, partly in the interests of the Electrical Apparatus 
Company. On Feb. 28 Mr. Schattner was entertained by his colleagues 
on the Board at a dinner and presented with a gold watch, while on 
March 11 he was the guest of honour at a dinner arranged by the staff 
when he was presented with an illuminated address.. With the exceptia 
of Mr. Schattner's retirement from the Chair, there will be no change in 
the Board. Mr. R. H. Barbour, M.A., has been elected chairman and 
Major R. Amberton, who has been absent on military serviee since the 
éutbreak of war, is taking over the commereial organisation 
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Gompanies’ Reports, &c. 


A dividend of 1 per cent. has been declared by LIVERPOOL DISTRICT 
Licntmna CoĪmPANY for the year 1918. 


At extraordinary general meetings of the shareholders of J. G. 
WHITE & Company last week resolutions were passed modifying the 
tights of the preference shareholders, capitalising £30,000 of profits for 
distribution among the preference shareholders, and altering the articles 
of association 


The Hastinas & District Evectric Tramways Company has 
declared a dividend of 6 per cent. (18. 22d. per share) on the preference 
shares for the past year. A sum of £2,000 has been placed to deprecia- 
tion and £2,000 to suspense account, £1,006 being carried forward. 


The report of the MacKay Companies for the year ended Feb. 1 states 
that the income from investments in other companies was $4,695,496. 
The dividends paid on the Mackay Companies shares absorbed 
$4,388,677 ; operating expenses, including Federal income tax, transfer 
agents’, registrars’, auditors’ and trustees’ compensation, &c., were 
$301,120, leaving a balance to be carried forward of $5,698. 


At the meeting of the LLANELLY & District ELECTRIC LIGHTING & 
TracTION Company on Monday it was stated that the profit (including 
£1,331 brought forward) is £16,044. Deducting loan and debenture 
interest,and placing £949 to debenture stock redemption account and 
£4,000 to genera] reserve, there is left £8,467. The directors recommended 
a dividend on the ordinary shares of 5 per cent. for the year, less tax, and 
the carrying forward of £2,058. 


The revenue of the GATESHEAD & District TRaMWays CoMPANyY for 
1918 was £101,763. After deducting expenses, including provision for 
renewals (£3,301), balance is £39,156, and with £3,082 brought forward, 
the available total is £42,238. The directors propose to place to special 
reserve £15,727, to sinking fund for redemption of mortgages £2,776, 
and to pay a dividend on the ordinary shares at the rate of 12s. per 
share (on account of which 8s. per share has been paid) and a bonus of 
$s. per share on the ordinary shares, carrying forward £3,479. 


Mr. J. B, Simpson, who presided over the annual meeting of the 
NEWCASTLE & District ELECTRIC LIGHTING Company last week, re- 
ferred to the bill for the establishment of a Ministry of Ways and Com- 
munications, and said that, should a general scheme of consolidation of 
electric supply be decided upon the directors would use every means 
open to them to protect the interests of the shareholders. The chairman 
also referred to the resignation of Mr. Hunter, as managing director and 
engineer, The report and accounts were adopted. 


The MrpLanpD ELECTRIC CORPN. FOR Power DIsTRIBUTION has de- 
clared a dividend of 6 per cent. (6s. per share) on the ordinary shares for 
the past year; £5,000 has been placed to reserve, £500 to debenture 
stuck redemption account, £4,275 written off expenses of issues of deben- 
tures and shares during construction, and £11,008 for depreciation on 
plant, machinery, &c., £21,989 being carried forward, subject to excess 
profits duty. A resolution was passed .at the meeting on Tuesday 
increasing the rate of dividend on the preference shares from 6 per 
cent. to 7 per cent. per annum. 


The directors of the KALGOORLIE Evectric Power & LIGHTING 
Corex. state that owing to the delay in the arrival of the mails from 
Western Australia it is not likely that the annual meeting will be held 
earlier than June. The disorganisation caused by the war has continued 
and costs have again been higher. Expenses were further added to by a 
breakdown of a portion of the plant during August, the repairs to which 
have been costly, and have only recently been completed. Due to 
various causes, including a decreased demand for current, the profit 
made, after necessary provision for debenture interest and redemption, 
will not permit of the payment of a dividend to the holders of the pre- 
ference shares, 


The report of the Drrect Spanish TELEGRAPH Comrany for the year 
1918 states that, after payment of income tax and excess profits duty, 
the balance is £60,686, and the directors propose to pay a dividend on the 
preference shares at 10 per cent. per annum (£3,000), and a dividend on 
the ordinary shares at 5 per cent. per annum (2 per cent. having been 
paid as an interim dividend in October last),and a bonus on the ordinary 
shares of 2 per cent., to transfer to reserve fund £5,000, and to carry 
forward the balance (£48,160), subject to special taxation of profits. 
The company’s Bilbao cable became interrupted on March 23, 1918, 
close to the cable landing in Spain. The necessary repairs were effected 
and the cable reopened for traffic on April 7, afteran interruption of 15 
days. The cost of the repairs (£1,639 lls. 10d.) has been charged to 
revenue. With this exception the company’s lines have continued to 
carry the traffic satisfactorily throughout the-year. 


The profit made by the AUTOMATIC TELEPHONE Mre. Company in1918 
amounted to £43,781, and with £11,551 brought forward the total was 
155,432. Deducting directurs’ fees (£2,450), depreciation on patents, 
koodwill, buildings, &c. (£8,000) and dividend on preference shares 
(£12,000), the available balance is £32,882. The directors recommend 
payment of a dividend on the ordinary shares at the rate of 6 per cent. 
(less tax) for the year (£21,600), carrying forward £11,282. During the 
hrst part of 1918 the company continued to supply the Government 
with considerable quantities of munitions of war, but about the middle 
of the year orders dropped off, and arrangements had to be made for the 
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Cessation of munition supplies, and the reorganisation of the factory for 
the resumption of normal business. This has caused considerable 
loss of time and money. The company has on its books a fairly satis- 
factory number of orders for telegraph and telephone equipment, which 
will keep the factory busily employed for some time to come. 


The profit of the BRITISH INSULATED AND HELSBY CABLES, LTD., 
for the year 1918 was £288,280, and with £84,792 from 1917 the total is 
£373,072. Deducting directors’ and debenture trustees’ fees (£6,280), 
interest on first debenture stock (£22,500), and on second debenture stock 
(£10,000), the preference dividend for 1918 (£30,000), and the interim 
dividend on the ordinary shares (£37,500), the disposable balance is 
£266,792. Depreciation on buildings, ,plant, machinery, &c., has 
absorbed £25,000, and £50,000 has been transferred to reserve, and 
£5,000 to first mortgage debenture stock redemption account, leaving 
£186,792. The directors recommend payment of a further dividend of 
8} per cent. on the ordinary shares, making with the interim dividend 
a total of 124 per cent. on the revised share capital for the year, which 
will absorb £87,500, carrying forward, after making provision for esti- 
mated liability for excess profits duties, £99,292. The directors report 
that whilst some departments of the works have been exceptionally 
busy during the past year, others have been very short of work. During 
the year, the necessary specia] meetings for the capitalisation of £300,000 
of reserves were duly held, and this has been carried into effect. : 


Mr. H. C. Woodward, who presided over the recent meeting of the 
LIVERPOOL OVERHEAD RaILway Company, said that the traffic in 1918 . 
again soared upwards, the totals on railway and tramway (exclusive of 
season ticket-holders), amounting to 20,880,235, an increase of 4,270,898 
over 1917. The increase in first and third class traffic was equivalent to 
58 and 30 per cent. respectively, and the workmen's traffic had increased 
19 per cent. The marked increase of tratfic revenue had been swallowed 
up by much greater expenses, both in labour and materials, and by 
payments to the Government, so that the directors could only repeat the 
dividends of the previous three years, and place the same amounts to 
reserves as had been annually credited thereto during that timc. Now 
that all the tramway loops had been remode!led they had been enabled to 
fit top covers on'some of the cars, resulting in considerably increasing 
accommodation in bad weather. For dealing with the increased work- 
men’s traffic they had added during the vear two third-class coaches to 
their rolling stock, but, as that tra-‘fic was continually growing, the con- 
gestion was not diminished to any great extent. The limited length of 
the platforms, and the small amount of their shed accommodation would 
prevent further improvementa in.that direction. 


The connections to the system of the NEWCASTLE-UPON-TYNE ELEC- 
TRIC SUPPLY COMPANY at the end of 1918 amounted to 309,051 H.P., 
compared with 297,079 H.P. in 1917, or an increase of 11,972 m.P. The 
year’s profit was £342,394 (against £309,779). Deducting £40,000 as 
reserve for plant renewals, &c., and adding balance from 1917 (£8,468) 
the total available is £310,862 (against £257,214). Interest on debenture 
stocks, loans, &c., required £75,611, and £50,000 has been transferred to 
reserve for special depreciation and contingencies, and out of the balance 
(£175,250) the directors recommend payment of a dividend of 2 per cent. 
on the preference shares, making (with the interim dividend of 2} per 
cent.) 5 per cent. for the year, and a dividend of 53 per cent. on the 


‘ordinary shares, making, with the interim dividend of 24 per cent., 8 per 


cent. for the year, leaving £41,428 to be carried forward. The amount 
expended on renewals and improvements during the year was £28,740. 
The reserve for special depreciation and contingencies stands at £350,245, 
after charging the costs and expenses of the issue of shares made in 
October last and of the issue of shares and debentures of the Tees Power 
Station Company. The revenue was adversely affected by the general 
dislocation of trade in the-district which followed the cessation of hos- 
tilities in November last. The additional capital expenditure for the 
year amounted to £467,168. 18s. 3d., and represents further extensions 
at Carville and Dunston power stations, and of the distribution system. 
Mr. Alfred Bonnin has been appointed a director of the company. 

At the annual general meeting of the BOURNEMOUTH & POOLE ELEC- 
TRICITY SUPPLY COMPANY last week, the Chairman, Mr. J. A. Hosker,. 
explained that the drop in the ordinary dividend from 6 per cent. in 1917 
to 5 per cent was due to the decreaged sale of current for lighting and the 
increase in the cost of coal and otHer expenses. Coal costs per unit were 
0°195d. higher than in 1917. Wages, salaries and war bonuses increased — 
by 17 per cent., and the lighting restrictions had been more severe than 
in 1917. Their business was largely in lighting, and not only had existing 
consumers been forced to economise, but the company had been pro- 
hibited from connecting new consumers. The natural sources of develop- 
ment. had been cut off, while higher working costs had been imposed. 
‘The receipts from sale of current and meter rentals (£73,988) had in- 
creased by only £1,705, and interest and dividends receivable had de- 
creased by £387. Working expenses were £4,526 greater (including 
£2,278 for coal) and wages, war bonuses and salaries accounted for nearly 
£1,000. ‘l'o compensate the company for those increased costs they had 
advanced the rates to consumers by a further 5 per cent., and a further 
increase of 84 per cent. came into operation on Jan. | last, raising the 
charge for lighting purposes to the statutory limit. The capital expen- 
diture (£499,090) showed an increase of £3,935, mainly on mains and 
electrical instruments.. As to the commercial. development of the 
business, additional applications for 425 kw. were secured during the 
year, bringing up the total to 12,596 kw. The sales for lighting were 
4,513,956 units, against 4,834,988 units, but power sales increased by 
18 percent. In the current year the applications and demand had been 
well maintained, and when the restrictions were removed there should 
be a great increase in the demand for current. 


342 


Mr. W. M. Crowe, who presided over the annual meeting of the BRITISH 
L. M. Ericsson Mra. Company last week, stated that the net profit was 
£62,332, a figure which, although not up to last year's record figure. 
was greatly in excess of the average for the previous five years. The 
output of the factory in 1918 was greater than in any year in the history 
of the company, but increases in wages, &c., helped to reduce the per- 
centage of profit. They were claiming from the Government for the 
excess cost on the work in hand prior to the war bonuses being granted. 
Another reason for the smaller profits was the difficulty of getting raw 
material, and a further circumstance was the time lost in changing over 
from munitions to telephone work early in the year ; but that had helped 
them in the year, as they were, when the armistice was signed, working 
on their legitimate. business. At the request of the Government they 
had iucreased their works considerably, and jt was their intention, as soon 
as circumstances permitted, to extend still further. They felt that the 
coming demand for telephone material throughout the world justified 
such a course. In order to finance the proposed extensions and those 
just completed, it may be necessary to make in the near future a con- 
siderable increase in the capital. The excess profits duty was eating 
at the vitals of the manufacturing concerns of the country, particularly 
those which had a desire to take advantage of the present splendid 
opportunities for extending their business, and unless some reduction 
were made foreign competition must be expected to be a serious menace 
to an opportunity such as this country had never had and might never 
have again. ‘Another menace to the fine prospects before the nation 
was the instability of labour. One way to remedy the present state of 
unrest would be for the workers to be given an interest in the output 
results of their reepective firms, and he was glad that the Government 
had appointed a Committee to look into the question of a general all- 
round scheme of profit-sharing. Out of the available balance the 
directors recommended a dividend of 8 per cent. and a bonus of 2 per 
cent. (tax free) on the ordinary shares, after placing £15,000 to reserves 
and carrying forward £61,402. 


In moving the adoption of the report and accounts at the annual 
meeting of the METROPOLITAN ELECTRIC SUPPLY C‘OMPANY last week 
the chairman (Mr. A. W. Tait) stated that the gross revenue for the year, 
excluding interest and dividends on investments, was £348,726, compared 
with £318,446 in 1917, an increase of £30,280. The revenue from sale 
of current was £334,213, an increase of £27,539. The number of units 
sold was 26,761,000, a decrease of 1,700,00U units. The increase in 
revenue was due to the increased charges made to mect the further large 
advance in the price of coal and other materials and the rises in wages 
and salaries. the opportunity had been taken to standardise further 
the rates for the different classes of lighting, heating and power in the 
various areas of supply. The decrease in the units sold was not sur- 

rising in view of the stringent regulations as to lighting and heating. 

mmediately after the signing of the armistice there was a large diminu 
tion in power supply, particularly in the western area. The progress 
during the year had been on the whole satisfactory. Since its close 
the units generated had shown some decrease compared with the cor- 
responding period of the previous year, but the weekly figures showed 
that this was being gradually made up. The distribution system in the 
western area was already fuily loaded, and it would be necessary if they 
were to supply the demand which was in sight for next winter that they 
should undertake substantial capital expenditure in laying further mains 
in that area, and probably also the installation of further plant at Willes- 
den. The situation with regard to coal was one of national anxiety, 
and he hoped that, as a result of the Commission now sitting, the apparent 
impasse would be bridged. Higher wages had necessarily increased 
costs, and the customer must realise that the companies must make some 
corresponding increase in the charge for electricity. The total expenses 
were £208,112,an increase of £23,570, which was approximately the same 
increase as that shown in the previous year. The capital expenditure 
for the vear was £25,267. The balance carried to net revenue account 
(£90,614) showed arr increase of £6,710. The prospects of the Uxbridge 
Company were good, and it would undoubtedly prove a valuable adjunct 
to the company’s development in its western area, which was one of 
considerable promise. The net revenue available (including amount 
brought forward) was £54,836. The directors recommended a final 
dividend at the rate of 8 per cent. per annum, making with the interim 
dividend a total distribution for the year of 5 per cent., leaving £4,836 
to be carried forward. The directors were pleased to be able to recom- 
mend a further increase in the dividend, accompanied as it was by a 
substantial sum set aside to depreciation and reserve account. The 
question of electricity supply throughout the country had been pro- 
minently taken up by the Government. Whatever might happen, it 
was almost unavoidable that London must be treated as an area by itself, 
as the problem was a special one, and it was quite a moot point whether 
it would not be better for the municipal enterprises, on the one hand, and 
the supply companies, on the other hand, to amalgamate their interests 
under two separate bodies or boards, controlling and administering the 
districts which they at present supplied, inter-connected where necessary, 
so that bulk supply as and when required could be given by the one to 
the other. They were acting in concert with all the London electric 
supply companies, and he hoped that as the result of their deliberations 
some scheme might be evolved which would have that or some similar 
arrangement as its ultimate objective. 


The report and accounts were adopted, and the retiring directors and 
auditors were re-elected. 


Mr. J. B. Braithwaite, Chairman of the County or Lonpon ELECTRIC 
Suppty Company, in moving the ddoption of the annual report and 
accounts at the meeting on Monday, stated that they had had a difficult. 
year owing to various ‘‘ controls ° imposed on their operations, but on 
the whole the result of the’ past year’s working had been satisfactory. 
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The gross receipts had increased by £71,975, due partly to the greater 
volume of business done and partly to the increase in the rates for supply 
during the year—namely, 20 per cent. on lighting and 25 per cent. on 
power and heating. The average price obtained for their current sold 
for all purposes was 2-47d. per unit., compared with 2-15d. pet unit in 
1913. The company’s relations with the South London Electric Supply 
Corporation had been drawn very much closer during the year. The 
generating stations of the two companies were now interconnected and 
the co-ordination of the electricity supply of London had been to that 
extent assisted. A further step forward in the same direction had been 
made by entering into an arrangement with the City of London Electr: 
Company under which its station at Bankside would be intervonnected 
with the County Company’s mains,and the City of London Compan: 
would put down for the County Company a 10,000 kw. set, which would 
be at the disposal of the County Company within the next year or twe. 
Their new 6,000 kw. turbine set at Wandsworth was approaching com. 
pletion, so that they hoped to be in a comfortable position to meet ans 
demands made upon them inthe near future. The number of consumer: 
had increased to 28,400 and the total units sold to 40,326,263. In viev 
of the fact that the Government and others seemed at last to be awakin: 
to the truth that electric supply was an important factor in industr: 
life, it might perhaps be hoped that some of the existing restrictim: 
would be removed, in which case he did not doubt London’s ability to 
equal or surpass records shown by any other cities. 

As a result of developments made by the various electric suppl 
companies, it appeared to be generally realised that a supply of electr: 
power on reasonable terms was vital to industry and incidentally wool 
lead to considerable economy in coal consumption. The report of the 
Ekctric Power Supply Committee contained recommendations with 
many of which he entirely agreed. It recommended that a new body, 
to be called the Electricity Commissioners, should be set up, to which 
should be transferred the powers now exercised by the Board of Trade 
and other Government departments. If that recommendation wer 
adopted, the electrical supply of the whole country would be controlled 
by one body, which, in his opinion, was the right course. In the Bill tc 
establish a Ministry of Ways and Communications, however, that recom. 
mendation appeared to have been abandoned, as the supply of electricity 
was tacked on to railways, light railways, tramways, canals, roads 
bridges, harbours, docks and piers, all of which were put under the con. 
trol of one Minister. If that were carried, obviously the electrical supply 
would be subordinate to the interests of railways, tramways, &c. The 
title of the Bill should be ‘a Bill for the paralysing of private enterpns 
and of business generally,’ as the Minister might compulsorily purchas 
any undertaking of the nature specified, the acquisition of which was.n 
his opinion, expedient, or he might establish any such undertaking. = 
that in his own unfettered discretion, subject to no control, the Ministe: 
might compulsorily expropriate the private property of any company ct 
individual connected with transport or establish similar concerns v 
competition. In such a case it would be impossible to induce capitalist- 
to embark in the development of such enterprises. The command. 
position of Great Britain in trade and industry was due to private enter 
prise, and if this were discouraged and penalised as proposed by the Bi! 
all incentive to future development would be removed. The exampl 
of Government ownership of telephones illustrated the incapacity ¢ 
Government Departments to undertake ordinary business transaction:. 
and other instances might be quoted indicating what would be the resul! 
of bureaucratic control of great commercial undertakings like railway». 
tramways, &¢. Two fallacies pervaded many official representatiot: 
regarding the supply of cheaper electricity : (1) That this would be pr 
moted by the erection of super-generating stations employing units «' 
plant much larger than those now generally used; and (2) that th 
erection of these generating stations at the collieries would also tend t 
economy. While increased economy of generating was obtained by tht 
use of large units, the risk of serious breakdown was shown by experienc 
to be by no means negligible, and a comparatively small increase 
economy of generation might be bought too dearly ; it might in realt 
increase the risk of serious interruption of supply. Regarding the secer: 
point, in his opinion, any advantage derived from avoiding the conver- 
ance of coal from colliery to generating station would be more than l% 
by interest and sinking fund on the cost of transmission lines, the lus 
of energy in transmission, the cost of constructing and maintain 
reservoirs at the collieries, the risk of interruption through damage te 
transmission lines, or of stoppage of coal supply by an accident cr 4 
strike at the colliery at which the generating station was erected. London. 
with lines of railway and water communication to all parts, might tr 
regarded as the colliery of the world ; it could take its pick of coal fror 
any part of the country, and as the freight of water-borne coal in pre- 
war days was about 3s. to 3s. 6d. per ton, it would be seen that, so far 
from economy resulting from placing the power-house at the colliery. 
the effect would be quite the reverse. If the Government would exten! 
the companies’ existing restrictions, it would be possible gradually t 
give an ample supply of electricity on favourable terms. If the 13 Londo? 
companies were grouped together and. the 14 local authorities supply" 
electricity in London were similarly grouped, the London situation woul 
be satisfactorily and fully met, and probably the two groups might intel 
connect big power-houses as an additional insurance against inter 
ruption to the supply. In this way the cheapest supply of electric) 
to the London area could be secured. 

Mr. H. B. RENwIck (managing director) seconded the motion for the 
adoption of the report, which was unanimously adopted, and dividends 
were declared as recommended. , 

Unanimous approval was given to a resolution increasing the a 
to £3,000,000 by the creation of 70,000 ordinary £10 shares and 70.0 
preference £10 shares, and the boards borrowing power was increast 
rom £1,200,000 to £2,000,000. 
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Notes. 


í bana 
The Coal Inquiry. 

We think it will be agreed that the coal inquiry has shown 
the great desirability of holding inquiries in public where 
grievances are alleged of a serious kind. Public opinion is 
always in favour of the rectification of wrongs, but it is ob- 
viously necessary that public opinion should be informed first- 
hand if it is to be effective. Moreover, if there is not a sound 
foundation for the alleged grievances this will soon be proved 
in the giving of public evidence. In the present inquiry it has 
been clearly shown that the coal industry is in many respects 
unsatisfactory. In some cases the profits have been very 
` large. On the other hand, there is no doubt that in the case 
of small collieries profits have been too low, or even non- 
existent. If the less efficient collieries are to continue work- 
ing, the price must be so adjusted that their working can be 
continued with some prospect of profit. That being so, it 
follows that the more efficient pits, or those working under 
more favourable conditions, must inevitably earn large profits. 


If the coal industry is merely. considered as an undertaking. 
for the production of certain goods there is then no object in | 


having an artificially high price, so that the less economical 
pits may be worked at a profit. On the other hand, in the 

, hational interest it may be desirable to work the whole of our 
coal as far as possible. If that view is taken, and we think it 
must be taken sooner or later, then some form of national con- 
trol is the only satisfactory method of working. This, how- 
ever, is not the same thing as nationalisation, which, in our 
‘Opinion, is generally unsatisfactory, for well-known reasons. 
National control would enable the whole of the mines to be 
worked to the best advantage without the same great dis- 
parity in profits as exists to-day. In looking at this question, 
however, it must not be forgotten that recent profits are 
entirely abnormal, due to artificial causes. 


_ are borne by the general public, and trade may suffer. 


Housing and Other Conditions. 


It also became clear in the course of the inquiry that the 
housing in some districts is excessively bad. It was sought to 
give the impression that the housing in all mining districts was 
very unsatisfactory. This we do not think can be admitted, 
but even so it was clear that in some districts the housing 
was not such as should be permitted in a country having proper 
regard to the claims of its citizens. This aspect was realised by 
Mr. Justice SankEY and the three independent members of the 
Commission, and they have made recommendations to expend 
something like £1,000,000 per annum on housing. In other 


ways also this report gave the miners a good deal of what they 


asked. It gave 20 per cent. advance in wages, a shorter day 
and an effective voice to the miners in the direction of the 
mines. In the two other reports which were presented it is 
noticeable that the report presented by the three coal owners 
also recommended certain concessions, though it did not go 
quite so far as Mr. Justice SANKEY’s report in this respect. 
On the other hand, the report of the miners’ representatives 
suggested no concessions towards the coal owners, but merely 
attempted to substantiate the claims originally put forward 
by the miners. We think this is a little unfortunate, as it gives 
the impression that the miners are not inclined to regard the 
evidence except from their own point of view, and this idea is 
confirmed by what has taken place subsequently. 


Claims, Legitimate and Otherwise. 


It cannot be stated too strongly that far-reaching claims 
of one section of the community cannot be granted without 
raising claims by other sections of labour. Anomalies are 
soon reached. While engine-drivers are demanding wages of 
£1 per day, the University of Bristol is appointing a lecturer in 
electrical engineering at £300 per annum, and no war bonus. 
Why are war bonuses given to only oné section of the com- 
munity ? We may take another illustration from the rail- 
ways. A claim is now being made by Mr. Tuomas that the 
shop men should come within the concessions suggested by the 
Government. If that were done then men in the engineering 
shops of other industries would certainly have a grievance 
unless they had as short hours as those in railway shops, and 
probably strikes would be the result. If this policy is carried 
far enough it simply means that increases are claimed by 
everybody all round, and as the net result nobody is any the 
better off. Moreover, we come up against one of the dangers 
of nationalization, which is the idea that the State has an un- 
limited purse. It is important at all times that every under- 
taking, whether run by private enterprise or by the State, 
should be practically self-supporting. In the case of private 
enterprises this is essential, and in the case of Government 
undertakings it is at least highly desirable. The general 
taxpayer will certainly have a grievance if he is called upon 
to pay deficits running into a hundred million pounds or so per 
annum on the railways. The only other method of meeting 
the deficit is by raising the charges on the railways and by 
introducing economies. If the charges are raised, then these 
In all 
these questions it is essential that the effect on trade generally 
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should be considered, for it will be no consolation if by the 
making of everyone comfortable at home we find we cannot 
compete with those abroad, and in the long run we go into 
bankruptcy. The position at the moment is rendered doubly 
difficult by those who know nothing of these questions, and 
who care less. Already we find the Birmingham Corporation 
purchasing steel rails from America, while the Biitish Insu- 
lated & Helsby Cables, Ltd., and the Automatic Telephone & 
Manufacturing Company are losing export orders because the 
output per worker is too low. An admirable article by the 
Right Hon. G. N. Barnes in the “ Weekly Dispatch ”? last 
Sunday, pointed out the great danger from the Lenins and 
Trotskys of Labour, and we only hope that this article will be 
read by the rank-and-file of Labour, and that they will realise 
the futility of pressing claims too far. 


sia 
New Issues of Capital. 

Last month a Defence of the Realm Regulation was made 
which provided for maintaining the Treasury control of new 
issues of capital. This regulation was met bv a storm of 
protests, it being pointed out that private enterprise would be 
seriously handicapped. This week Mr. CHAMBERLAIN has 
announced in the House of Commons that the regulation will 
not take effect except in regard to undertakings or expen- 
diture abroad. A month has been required for the considera- 
tion of this subject, which seems quite long enough. Although 
we must be thankful that this action has now been taken, the 
fact that it was only the result of strong pressure shows 
that the Government is liable to be lamentably out of touch 
with the needs of commerce and industry. As another example, 
there is still much grumbling at the regulations restricting 
exports whilst other countries are getting ahead, and it is to be 
feared that licences are being refused by persons who fail to 
realise the needs of the moment, and who merely look upon 
refusals of this kind as incidents in the day's official work. The 
extent to which restrictions are applied should be the absolute 
minimum, instead of being regarded apparently from the 
opposite point of view. It would be better to make occasional 
mistakes in giving too much freedom in exports rather than to 
restrict unnecessarily a class of trade which is so important 
to the nation. ee l 

Seidel 
Electricity v. Gas. 

In the recent Paper by Sir DucaLD CLERK, before the Royal 
Society of Arts, the relative merits of electricity and gas were 
discussed at considerable length from the point of view of the 
conservation of coal. The discussion was based entirely on 
thermal] considerations, and the well-known fact that the 
overall thermal efficiency in converting coal into gas, having 
regard to the residue of coke and tar, is much higher than the 
overall thermal efficiency of converting coal into electric energy 
was emphasised. The Paper was distinctly interesting, but in 
our opinion such Papers are always rather barren of results. 
If the thermal point of view were the most useful one on which 
to base comparisons there would be nothing more to be said, 
and in that case electric power would never have developed 
to the extent which it has to-day. The electric motor would 
not be used in factories, but would be supplanted by the gas 
engine as being more economical. Similarly, electric heating 


and cooking plant would not be in use for the same reason. * 


Actually, however, as everyone knows, electrical plant is used 
very largely and to an increasing extent, and this shows that 
other factors have to be taken into account. These were 
emphasised in the discussion by Col. Crompton and by Mr. 
PATCHELL. The convenience obtainable by the use of elec- 
trical plant is unattainable by the use of gas plant. This is 
evidently recognised by the gas people themselves, who use 
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electrical plant in their gasworks. As a matter of fact, no sane 
engineer in these days would dream of trying to eliminate 
totally either gas or electricity by the use of the other. Each 
has its uses, and the object of the engineer should be to use 
that which is the best for his purpose, and not infrequently 
this 1s found to be a combination of the two. 


e—a 


The Dynamicables.— The anniversary dinner of the Dyna- 
micables is to be held on Wednesday, April 2nd, at 7 p.m., at 
the Trocadero Restaurant, when the chair will be taken by 
Mr. C. H. Wordingham, C.B.E. 

Industrial Reconstruction Council.—The Rt. Hon. J. H. 
Whitley, M.P., has accepted the office of President,. and 
Lt.-Col. ©. L’Estrange Malone, M.P., the office of Chairman 
of the Executive Committee of this body. 


- Manchester Association of Engineers.—At the annual 
meeting on Saturday Mr. Harold F. Massey was elected presi- 
dent for the ensuing year. The Association has now a total 
membership of 722, against 688 in the previous year. 


Parachutes for Aeroplanes.—Now that regular passenger 
traffic in the air is becoming a possibility in the near future, 
the use of protective devices. such as parachutes, will doubtless 
be very fully studied. While parachutes have been very 
helpful to aviators during the war, they may still be regarded 
as in the experimental stage. The ‘‘ Air Service Journal” 
confirms their utility, and mentions an interesting form which 
can be launched upwards, and thus carry the pilot above the 
falling machine, instead of below it. This form of ‘soaring 
parachute °: is necessary in various forms of accidents, as 
otherwise the machine might spin into the parachute. 


An Improvement in Regulating Contacts.—A_ recent 
German patent taken out by the Siemens-Schiickert Company 
proposes a novel method of improving regulating switches. 


‘In the ordinary way the contacts in such switches are exposed 


to burning while the switch is moved from one contact to the 
next, but this can be prevented by diverting the current te an 
alternative path before the contact opens. According to this 
device, hot cathode tubes are connected in series with the 
switch contacts. These tubes carry current in one direction 
only, when the cathode is glowing. The switch breaks the 
heating circuit of the cathode before the main circuit is opened. 


Protecting Incandescent Lamps on Arc Lamp Circuits.— 
The “ Electrical World ” describes an interesting method of 
protecting incandescent lamps, in series with arc lamps, from 
current surges. On one street-lighting circuit in a city in the 
Kast where incandescent lamps were connected in series with 
arc lamps as many as 20 incandescent lamps, valued at $2 per 
unit, burned out each night owing to surges in the current. To 
remedy this trouble two solenoids were placed in series with 
the line and arranged with their plungers in the same vertical 
line so that they would make and break a contact. The open- 
ing of the contact connects resistance in series with the incan- 
descent lamps so they will not be damaged by surges. The 
plunger on the upper solenoid is normally held away from the 
plunger of the lower one and will drop and make contact only 
when the surge in the arc circuit falls below the normal value. 
The lower plunger will be forced upward to make a contact 
with the upper plunger when the surge is greater than normal 
value, thus allowing for protection in either direction. 


The Intensity of Illumination and Consumption of 
Energy for Lighting Rooms in Hotels.—Some notes on the 
above subject appear in the latest number of the “ Trans- 
actions ” of the Illuminating Engineering Society in the United 
States. A survey was carried out for the War Service Com- 
mittee by Messrs. W. F. Little and A. C. Dick, and the results 
are assembled in tabular form. Speaking generally the watts 
per square foot range from 0-3 to 1-25, and the average illummn- 
ation in rooms from 0-5 to 3 foot-candles (though in certain 
positions, e.g., under central fittings, values were considerably 
higher). Of the 41 rooms studied, 21 were found to be below 
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the value of 0-6 watt per square foot suggested for war time 
lighting by the War Service Committee, and eight rooms had 
approximately this particular consumption. We presume 
that this, as war-time lighting, is somewhat below the usual 
level of lighting in American hotels; at any rate the values 
quoted do not appear conspicuously high, judged by experience 
in London, although New York is popularly supposed to use 
much higher order of illumination than is customary with us. 


Novel Electric Heaters.—During the recent heavy snowfall 


a somewhat novel form of electric heater was devised for use. 


on certain railways for keeping the points and switches free 
from frozen snow and ice. The heaters consisted of a length 
of resistance wire wound on a porcelain tube. This latter was 
centred between insulating discs and placed in lengths of 
24 in. gas barrel. These tubes were about 1} ft. in length, 
and these somewhat rough and ready heaters were coupled 
up ‘to lengths of ordinary india-rubber covered wire and laid 
under the points to be protected. As soon as the current was 
switched on the snow naturally began to thaw and very 
satisfactory results were obtained. It seems that similar 
heaters have been ‘in use on an American railway for some 
years, being brought out for service when snow begins to fall. 
Each heater takes 1] amperes at about 36 volts, and for 
ordinary work they were used three in series across a 110 volt 
circuit. For certain parts of the line it was found necessary 
to use 18 heaters for the turn-outs, and these simple but 
efficient appliances were employed in large numbers under 
pipe runs, near signal mechanism and in the vicinity of the 
gearing for the turn-table pits. 


Diesel Electric Drive on German Passenger Trains.— 
In the several Swiss and French technical journals an account 
has been given of some passenger-cars intended for use on 
the railways in Saxony and Prussia, which have some features 
of interest. On these cars the Diesel motor is directly coupled 
to a dynamo which in turn supplies motors equipped with 
separate excitation on the Ward-Leonard system. There are 
cabins at each end of the cars, the engines being in the middle, 
and a total of 80 passengers seated can be accommodated. 
The weight of the complete car, unloaded, is 64 tons. The 
Diesel motor is rated at 200 H.p., working at 440 r.p.m., and 
can give up to 250 H.P. at short overload. A speed of 70 km. 
per hour (45 miles per hour) on the level. Cylinders are 
cagried capable of storing fuel for a run of 600 km. On some 
recent trials the speed, on an incline of approx. 1-1 per cent., 
attained 43 km. per hour, and the consumption of fuel on 
the level averaged 0-65 kg. at 50 km. per hour. The generators 
coupled to the Diesel engines are of the 8-polar type and 
are rated at 190 kw. hourly and 140 kw. for continuous running. 
They operate, at 300 volts. ln addition to the 7-5 kw. separate 
exciter there is a battery of 35 cells of 95 ampere-hour capacity 
which the exciter charges. The traction motors develop 
360 H.P. on the one hour rating and 160 n.r. continuously. 


Institution of Electrical Engineers.—The Council of the 
Institution of Electrical Engineers have decided to appoint a 
number of Committees for the purpose of helping in the dis- 
semination of information regarding recent prog:ess in various 
branches of electrical engineering. 


The first of these to get to work is the Committee dealing with wireless 
telegraphy. During the war radiotelegraphy became so very important 
for military purposes that many new developments had to be kept as 
secret as pons. at the same time invention and discovery became 
very rapid. In consequence, there is a great mass of unpublished in- 
formation which will become available for the general public at an early 
date. The Institution is going to offer special facilities through its new 
Sectional Committee for the publication and discussion of this new know- 
ledge. Apart from the fact that knowledge grows by being circulated, 
it is especially essential to this country that wireless telegraphy should 
now be quickly transferred from the service of war to that of peace, and 
that our manufacturers should all have as much information as possible 
placed early at their disposal. By starting this section for the organ- 
isation of meetings the Institution hopes to help the non-official public 
in the overtaking of four years of arrears in the study of wireless tele- 
graphy. Before the war the Wireless Society of London had come into 
being and was doing excellent work on behalf of the amateur. This 
Society, it is hoped, will resume its work in due course. Besides this 
there were at times efforts made to form a new special professional 
society for dealing with wireless telegraphy, and something resembling 
the Institute of Radio Engineers of America was projected, It has 
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always been felt, however, that there are very real disadvantages in 
separating the men devoted to different branches of electrical engincering 
and that there are advantages in keeping in touch even such extremes 
as the men who handle megawatts and those who handle microwatts. 
In fact, there is a general tendency for societies with a community of 
interests to amalyamate, and thus if a special society were formed for 
radiotelegraphy it might only lead after a few years to a train of nego- 
tiation for absorbing it into the Institution of Electrical Engineers. The 
advantages offered by the policy now being initiated by the Institution 
are obvious ; for on the one hand the Institution cannot but be strength- 
ened if it attracts the whole body of wireless telegraph engineers into its 
corporate life, ana on the other hand the Institution can give at once to 
matters affecting the interests of wireless telegraph engineers the weight 
and prestige of the whole body of electrical engineers generally. 


Personal. 


We regret to learn that Mr. H. F. Street, borough electrical engineer at 
Southampton, has tendered his resignation, owing to eye trouble. Mr. 
Street has been 18 years at Southampton. 

The King of the Belgians has created Mr. Philip Dawson, M.Inst.C.E., 
M.I.Mech.E., M.LE.E., a Chevalier de l’ Ordre de Léopold, in recognition 
of his services as a member of the Belgian Royal Commission on the 
electrification of the Belgian State railwavs. 


We regret to announce that, owing to ill-health, Mr. H. M. Kingston 
has been compelled to resign his position as chief engineer of the Charing 
Cross, West End & City Electricity Supply Company. Mr. W. B. 
Thorpe has been appointed acting engineer, and Mr. J. S. Highfield 
consulting engineer of the Company. 

Mr. Charles E. Inglis, university lecturer in mechanical engineering, has 
been elected to the professorship of mechanism and applied mechanics, 
at the University of Cambridge, in succession to the late Prof. Bertram 
Hopkinson. The annual stipend is £850 per annum with £450 out of the 
receipts of the departnient. 


Arrangements for the Week. 


FRIDAY, March 28th (to-day). 
PHYSICAL SOCIETY. 
ó p.m. At the Imperial College of Science, Imperial Institute-road, 
South Kensington, London, S.W. Discussion on “ Metrology 
in the Industries,” to be introduced by Sir R. T. Glazebrook, 
C.B., F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS. STUDENTS’ MEETING. 
7 p.m. At the City and Guilds (Engineering) College, South Ken- 


sington, London. S.W. Lecture on ‘The Organisation of 
Technical Engineers,” by Dr. J. F. Crowley, M.I.E.E. 


JUNIOR INSTITUTION OF ENGINEERS. MIDLAND SECTION. 
7.45 p.m. At the University, Birmingham. ‘‘Some Remarks on 


Spark Ignition in Internal Combustion Engines,” by Mr. J. D. 
Morgan, M.1.E.E. 


SATURDAY, March 29th. 
7 ROYAL INSTITUTION. 
3p.m. At Albemarle-street, Piccadilly,. London, W. Lecture on 
“ Spectrum Analysis and Its Application to Atomic Structure,” 
by Prof. Sir J. J. Thomson, O.M., P.R.S. (Lecture IV.) 
MONDAY, March 31st. 
INSTITUTION OF ELECTRICAL ENGINEERS. WESTERN CENTRE. 
7p.m. At the Merchant Venturers’ Technical College, Bristol. 
Annual meeting. Paper on *“‘ Planning a Works Research 
Organisation,” by Mr. A. P. M. Fleming, O.B.E. 
TUESDAY, April ist. 
JUNIOR INSTITUTION OF ENGINEERS. NORTH-EASTERN SECTION, 
7.15 p.m. At the Mining Institute, Newcastle-on-Tyne. Paper on 
‘**General Electrical Indicating Instruments,” by Mr. N. E. 
Evans. 
WEDNESDAY, April 2nd. 
LIVERPOOL ENGINEERING SOCIETY. 

8 p.m. ` At the Royal Institution, Colquitt-street, Liverpool. Paper 
on ‘ Refrigeration,” by Mr. B. Rathmell, M.I.Mech.E. 
INSTITUTION OF AUTOMOBILE ENGINEERS. 

8 p.m. Royal Society of Arts, John-street, Adelphi, London, W.C. 
Paper on “ Electric Vehicles,” by Mr. C. Opperman. 
THURSDAY, April 3rd. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
5.30 p.m. At the Institution of Civil Engineers, Great George- 
street, Westminster, London, S.W.. Lecture on *‘ The Develop- 
ment of Army Wireless during the War,” by Lieut. Col. A. G. T. 
Cusins, R.E. 
FRIDAY, April 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS. NORTH-EASTERN CENTRE, 
6.45 p.m. At the Mining Institute, Newcastle. Annual Dinner. 
| JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. Lecturette on 


“ Modern Methods of Water Treatment,” by Mr. J. P. O'Cal- 
laghan, F.C.S. , 


‘ 
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The Connors Creek Plant of the Detroit Edison 
Company.“ 


r By C. F. HIRSHFELD. 
(Concluded from p. 329.) ` 


THe “HoUsE SERVICE” SYSTEM. 

The motor-driven auxiliaries may be operated, all or any of them, 
with power taken from the system ‘bus, or with power taken from 
turbine-driven 1,000 kw. alternators, known as house service alter- 
nators. In every case that arrangement is used which, in conjunc- 
tion with the other adjustments described below, will give the best 
heat balance for the station under the conditions at the time existing. 

What may be called the house-service system is shown diagram- 
matically in Fig. 10. It is really a development of a method long 
used in both marine and stationary practice, in which a fced-water 
heater is operated under vacuum. In the present instance the wet 
vacuum pump of each main turbine unit discharges into one end of 
a large tank, known as the boiler-feed tank. A centrifugal pump 
draws its water from the same end of this tank and discharges it into 
the head of a barometric condenser, as shown in Fig. 10. The rela- 
tively cold condensate is picked up by the second pump before it has 
time to mix with the mass of water in the tank, and serves as injection 
water for the barometric condenser. The house-service alternator 
turbine and the boiler feed pump turbine exhausi into this barometric 
condenser, so that the condensate from the main unit takes up all the 
heat of the auxiliary steam. The foot of the barometric condenser is 
immersed in the other (or hot) end of the boiler feed tank. The 
mixture is there picked up by the boiler feed pump and delivered to 
the boilers. 
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Fie. 10.—— ARRANGEMENT OF THE ‘‘ HOUSE SERVICE” SYSTEM. 


walhe barometric condenser is, therefore, the equivalent of an 
open feed water heater, in which exhaust steam from auxiliaries mixes 
with and heats the condensate from the main units, the mixture 
passing to the boilers as feed water. This condenser, however, offers 
possibilities not possessed by the ordinary open heater in that it is 
capable of maintaining a very low back pressure, if this is desired, 
or can be operated at any pressure between this and atmospheric. 
This property, taken in conjunction with the great variation of the 
auxiliary turbine water rate with variations of back pressure, gives 
great flexibility of control of the station heat balance. 

This is shown diagrammatically in the upper left-hand corner of 
Fig. 10. The straight lines represent total steam consumption of 
the house alternator turbines for the entire range of load at different 
back pressures. Assume that at some particular time, with a given 
lead and vacuum on the main unit, the load on the house alternator 
has the value indicated by the vertical line, and that the back pres- 
sure is that corresponding to the middle steam consumption line, 
asata. Ifthe feed water temperature is too high, it can be lowered 
by decreasing the back pressure, reducing the steam consumption to 
some such value as that shown inc. In this way the feed-water 
temperature can be accurately controlled, just enough auxiliary 
exhaust being made available to give the desired temperature. 

The variation of the back pressure is obtained by means of a back- 
pressure valve in the exhaust line from the boiler feed pump turbine. 
If, under given constant conditions, this valve is partly closed down, 

* Paper read in 1915 before the American Society of Mechanical 
Engineers. Somewhat abbreviated, and with supplementary notes. 


the back pressure on the boiler feed pump turbine is increased, and 
its steam consumption for the same load is correspondingly raised. 
This, however, means that more steam enters the barometric conden- 
ser, and, with a constant quantity and temperature of circulating 
water (main condensate), the temperature and pressure in the 
barometric condenser must rise. This, in turn, means higher back 
pressure on the house alternator turbine, and it delivers more steam, 
still further raising the temperature. 

Under certain conditions this interchange may result in a cumu- 
lative temperature rise, ending only when the pressure in the baro- 
metric becomes equal to that of the atmosphere and the auxiliary 
exhaust blows to waste. To prevent such an occurrence; the flood 
valve shown in Fig. 10 is provided. This is automatically opened 
whenever the temperature of the steam entering the barometne 
condenser exceeds a predetermined value. When it operates it 
admits comparatively cold water from the storage tanks, adding it 
to the normal supply of injection water entering the condenser, thus 
bringing the temperature down very quickly. It then automatically 
shuts off. Under very poor conditions of adjustment, this valve 
would continue to open and shut periodically until all of the water 
in the storage tank and boiler feed tank had been heated to about 
212°F.; but such a contingency is not probable, because this would 
take a long time and the watch engineer would make necessary 
re-adjustments before the valve had acted many times. 

The house alternator, boiler feed pump and barometric injection 
pump are all grouped under the gallery shown at the right-hand 
side of the turbine room in Fig. 5. The natural position for the 
watch engineer is at the same place, so that continuous observation 
of this apparatus is readily obtained. An auxiliary gauge board 
containing instruments showing critical temperatures, pressures and 
quantities is located within easy view, and the results of all adjust- 
ments are readily seen. . : 

This method of operating the auxiliaries appears very com- 
plicated when described on paper, but it has proved to be very simple 
in practice, and easy to handle. It possesses the following adyan- 
tages, which should be compared with methods more commonly used : 

First.—The one great advantage of steam-driven auxiliaries is 
retained because exhaust steam is available for feed water heating. 

Second.—The quantity of auxiliary exhaust can be fitted to the 
ability of the feed water to absorb it. 

Third.—All the advantages of motor drive are obtained. 

Fourth.—Up to the ability of the feed water to absorb steam, the 
power used by the motor-driven auxiliaries is produced at a thermal 
cost practically equal to that obtained in the case of steam-driven 
auxiliaries. 

Fifth.—Since the feed-water heater is normally operated under 
a vacuum, the feed-water temperature is readily maintained at a 
value which will give ideal economiser operation. 

Sizth._—Because of the vacuum maintained in the feed-water 
heater, air is readily removed from the feed water just before it enters 
the boiler feed pumps. In practice there is no reabsorption of air 
by the condensate between main condenser and boilers. 


Sowe DETAILS. 

Another unusual feature is the provision for the distillation of all 
make-up water. Experience at Delray has shown that the quantity 
of make up required is readily held down to 1-5 or 2 per cent. Under 
such conditions, the apparatus required for distillation is small and 
the cost is negligible in comparison with the cost of boiler labour 
saved. The evaporator installed has .a capacity of 12,000 lb. of 
vapour per hour and is heated by high-pressure steam. The vapour 
formed in it passes directly to the barometric condenser, in which it 
mixes with the auxiliary exhaust, and thus becomes part of the feed 
water. 

Many cases of boiler pitting and corrosion which are recorded in 
engineering literature have been attributed to the use of very pure 
water and the presence of a small quantity of scale-forming material 
has therefore been regarded as desirable. Most authorities now seem 
to believe that pure water is not responsible for such damage to good 
boiler metal, but that the blame is to be laid on small quantities of 
atmospheric carbon dioxide dissolved in what is assumed to be pure 
water. 

In the Connor’s Creek plant the feed water heating and storing 
system has been so designed as to prevent the absorption of air, so far 
as prevention is readily possible. Should experience show that the 
provisions made are inadequate to insure safe boiler operation, there 
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are several simple remedies. The simplest is probably the use of a 
very small qyantity of an alkaline salt, experience having shown that 
if the water shows a mere trace of alkalinity it is apparently non- 
corrosive. 

Another innovation in this station is the very complete provision 
for the recovery of radiation and electrical losses. Air enters the 
turbine room principally through louvres above the air washer 
shown in Fig. 5. This air, after being washed if necessary, passes 
down through the turbine room, picking up part of the heat lost by 
the steam apparatus. Ultimately it is drawn into the generator, 
picks up the heat representing the losses therein, and is discharged 
through a duct below the turbine room floor. This duct carries the 
heated air into the pipe gallery, in which the stoker blowers are 
located. On its way to the blowers the air passes around the outside 
of the covering of all steam pipes, so that it also picks up the heat 
which these surrender to the surrounding atmosphere. In this way 
a large fraction of these unavoidable losses is conserved by being 
delivered to the boiler furnace, and just that much less‘heat need be 
supplied by fuel. 

The electrical end of the plant also contains several unusual 
features. Notably, the generator leads are tied solidly to trans- 
formers which have a one to five ratio. These step the voltage up to 
24,000, at which voltage all metering and switching is done. One of 
these transformers is shown to the left of the turbine room in Fig. 5, 
and also near the lower part of Fig. 13. There are three 8,333 k.v.a, 
single-phase water-cooled transformers per turbine. 
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left of the turbine foundation. The auxiliary starting push button 
and the controllers for variable speed motors are located at the 
most convenient points, generally near the motor. The switchgear 
current for all apparatus handled from the main switchboard is 
supplied by the 25 kw. control motor-generator set mentioned 
above. This floats on a section of the storage battery, thus insuring 
continuity of service on the control. . 

In explanation of the fact that, as shown in Fig. 11, no reactanoces 
have been installed and that the design therefore diverges from 
recent practice, attention should be called to the fact that the 
inherent reactance of the apparatus connected to the ’buses, together 
with the nature of the bus structure, is such that no protective re- 
actances are deemed necessary. Provision has been made in the 
bus structure forthe installation of additional supporting insulators 
Opposite to, those already in place when the connected generator 
capacity becomes such as to demand additional rigidity, also for 
feeder reactances if changes of distribution methods later should 
make these desirable. 

Each turbine is normally excited at 250 volts by an exciter 
mounted on an extension of the generator shaft.. In ordinary 
operation, the armature of the exciter supplies the generator field 
directly, voltage control being effected by a motor driven dial 
switch on the exciter’s field rheostat. The generator field may also 
be excited from the house service direct current bus, in which case 
it is controlled by a motor operated rheostat in the main field 
circuit. The house service direct current’bus, whichjsupplies the 
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Fic. 11.—LAYOUT OF THE COMPLETE ELECTRICAL SYSTEM. 


aoe KEY. 
MS= Machine Switch. F = Fuse. LA = Aluminium Cell Lightning Arrester. 
CT = Courrent Transformer. WM =Watt Meter. S= Section Switch. 


PT = Potential Transforrner. 


A semi-diagrammatic layout of the complete electrical system | 


is given in Fig. 11. The turbines will really be arranged in one 
straight row when all are installed, but the ’bus is actually built in 
the form of a loop, as shown in the figure. Section switches are pro- 
vided between ’bus sections corresponding to each turbine and each 
of these sections is, in turn, divided into two approximately equal 
-halves, thus localising the effect of breakdowns to the greatest 
feasible extent. These section switches are non-automatio. 

All switches are mounted in separate compartments on the floor 
immediately above the ’bus structures. All machine, section and 
feeder switches are motor operated, oil-break switches, and are pro- 
vided with lock type disconnecting switches on both sides, so that 
they can be completely killed for cleaning or repair. The doors on 
the oil switch and disconnect compartments are automatically 
locked by the closure of the oil switch. 

On the floor above the switch gallery are located the storage 
battery (for auxiliaries, switches and signals), the switchboard and 
small electrical auxiliaries, such as a balancer set, battery charging 
boosters and a control motor-generator. The switchboard is located 
at what will ultimately be the centre of length of the power house, 
and is built in two sections arranged back to back. The section 
facing the turbine room contains only the control switches and 
indicating instruments, while the rear board contains the integrating 
instruments and protective relays. All electrical equipment is 
controlled from this gallery, with the exception of the motor-driven 
auxiliaries. The remote control switches for these are located to the 


DS = Disconnecting Switch. 


FS = Feeder Switch. 


direct current auxiliaries and the emergency excitation, is supplied 
by motor generator sets, one to each station. unit. The station 
storage battery also floats on this bus insuring continuity of service. 

The use of alternating current motors for some auxiliaries and 
direct current for others is determined by the following considera- 
tions: (a) For any constant speed motor, alternating current was 
chosen. (6) For speed variation of small range (as for the circulating 
pump where 15 per cent. variation is sufficient), or of only occasional 
use (as the crane motors), alternating current motors with external 
resistances were chosen ; except for the dry vacuum pumps, where 
the desirability of being able to start up from a condition of complete 
shut down dictated the use of a direct current motor backed up by 
the storage battery. (c) For long ranges and exact adjustment of 
speed variation, such as are required by stokers and blowers, direct 
current motors were chosen. 

The fact that economisers were not installed in this plant despite 
the high thermal efficiency striven for has caused considerable 
comment and has been the source of many questions. Failure to 
install such apparatus must not be understood as a declaration of 
disbelief in its efficiency. It is felf, however, that the cast iron tube 
economiser as now built and operated at full boiler pressure is not a 
proper piece of apparatus for installation in a modern high pressure 
plant. Because of the high efficiency attainable with the large 
boilers, it was, therefore, deemed advisable not to install economisers 
until such a time as a more satisfactory type or a more acceptable 
method of operating is produced. 
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British-Made Masnetos. 


(Concluded from page 325.) 


THE C.A.V. MAGNETO. 

The C.A.V. magneto is at present made in two types,"i.e., 3.U.1 
for single-cylinder motor-cycle engines up to 4} H.P., and 3.U.2 for 
horizontally-opposed twin engines. Light-weight magnetos known 
as the K.U. 1 and K.U. 2 types are also being msnufactured for 
single and twin opposed machines respectively up to 3 H.P. 

Among special points in the design may be mentioned the use of 
aluminium wherever possible, thus reducing weight, the interchange- 
able nature of parts, and the totally-enclosed magnets which allow 
no spaces for water or dust to penetrate. 

The contact-breaker consists of the minimum number of working 
parts. A fairly frequent cause of trouble in the magneto, t.e., the 
sticking of the rocker arm, is climinated in the C.A.V. magneto. 
The movable platinum point is mounted on a spring which is forced 
outwards, when the large and loose-fitting fibre ring comes between 
the cam on the inside of the contact-breaker, and the block holding 
the stationary platinum point. These magnetos do not require 
oiling. The armature runs on ball bearings, which are filled with a 
special grease, which will last, at the very least, a year, taking an 
average of 5,000 miles running ; indeed magnetos are stated to have 
run for even four and five vears without it being necessary to renew 
the special grease. In renewing—a very simple process—care must 
be taken to use a lubricant free from acid, pure vaseline being the 
most satisfactory. 

E.I.C. MAGNETOS. 


"The E.I.C. magneto, manufactured by E.I.C. Magnetos, Ltd.!(Bir- 


mingham), is illustrated in Figs. 6, 7 and 8. The magnetic circuit 
does not present any special features, but designed in accordance with 
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Fic. 6.—GENERAL VIEW OF E.J.C. MAGNETO. 


highest standard practice. The speed of break being governed by the 
angle (30 deg.) of the steel cam operating the rocker arm of the con- 
tact-breaker, and giving a sudden but smooth break, so as not to risk 
injury to the condenser, which is very carefully balanced with the 


Fic. 7.—ARMATURE OF E.I.C. MAGNETO. 


armature windings. In this way easy starting, good slow running 
and reliability at all speeds is secured. The magneto is specially 
designed to be water and dust-proof, and has the special feature that 
it requires no oil. Lubricant in the form of grease, sufficient for 


several years, is provided in grease chambers when the machine is 
built up. The danger of over-oiling is thus avoided, and the possi- 
bility of dust entering the working parts is practically eliminated. 
The insulation also receives special care. 

The weight of a magneto for single cylinder engines as shown in 
Fig. 6, is 63 lb. or 7 lb., according to type. These magnetos can, if 
maha be supplied to give two sparks per revolution along one 
cable. 
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Fia. 8.—SECTIONAL VIEW OF E. LC. MAGNETO. 


Fig. 7 shows the armature, sectioned at the condenser end, atten- 
tion being called to the primary pin (32) which holds the contact- 
breaker in position. ` As a very thin condenser plate is used, s0 as to 
allow as much room as possible for the condenser, care must be 
exercised in screwing up the pin, which makes electrical contact with 
the condenser, after contact-breaker has been replaced. 

t Mention may be made of the fact that E.I.C. Magnetos, Ltd, 
were the originators of the scheme of a 12 months’ guarantee a 
applied to magnetos, and for a considerable period were the only 
company that was prepared to stand so liberally by its productions. 


THE M-L MAGNETO. 

We have before us particulars of two types of the M-L magnetos, 
manufactured by the M-L Magnetos Syndicate, at Coventry. The 
ADS type for rotary type aeroplane engines (in which the distributor 
is carried on the engine itself, and does not form part of the magneto), 
and the PM6 type, which. is designed for use on large six- or twelve- 
cylinder car or aeroplane engines. 

The former does not call for any very special comment, as it 
embodies the requirements of workmanship and design, typical of a 
standard modern magneto. It is fitted with an H-armature, and 
gives two sparks per revolution, and is recommended for speeds upto 
4,000 revs. per min. ; for higher speeds two magnetos should be 
fitted, and the total number of sparks shared between them. The 
magneto is fitted with ball bearings, and should not be piled too 
freely; except for occasional lubrication and adjustment of the 
contact-breaker it requires little attention. The latter point, how- 
ever, is of importance in view of the high speed at which these 
magnetos are often run. 

The PM6 type is of interest as being specially, designed to give 
good sparking at low speeds, thus ensuring easy starting ; and yet to 
allow of very high speeds with misfiring or possible mechanical 
damage. The magneto is of the two-spark revolving armature 
pattern, the distributor running at one-third of armature speed. As 
in the case of the previous pattern, the armature is carefully lami- 
nated, but a feature of interest is the attachment of a pair of thinly 
laminated pole shoes. The generation of eddy currents at the 
moment the primary circuit is broken is a defect which magneto 
manufacturers are always anxious to avoid, (though it is difficult to 
avoid entirely), since the production of such currents opposes the 
collapse of the lines of force and diminishes the secondary E.MF. 
Laminated armatures are now the rule, but the mechanical difi- 
culties attending laminated pole-shoes were, until recently, 8 
deterrent in the ordinary type of machine, though less serious m 
magnetos of the inductor type. However, in the M-L magneto 
laminated pole-shoes are fitted, and are equipped with projecting 
horns, so as to provide sufficient magnetic flux in the armature core 
when the magneto is running at low speeds, and in the retarded 
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position. Another point of interest is the use of some form of 
spring or cushion drive between the driving spindle and the magneto, 
as otherwise the cyclical irregularity of a six-cylinder aeroplane 
engine imposes very severe stresses on the armature and armature- 
spindle of the magneto. l 

THOMSON- BENNETT MAGNETOS 


A great variety of magnetos is manufactured by the Thomson- 
Bennett Magnetos, Ltd., of Birmingham. In general these machines 
are of the two-spark rotating armature type, and the construction of 
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Fic. 9.—THoMSON-BeNNET?Y AERO MAGNETO. 


armatures, poles, magnets, &c., follows standard practice, special 
attention being, however, given to the cams and contact-breaker. 
The former are ground out of hardened steel tube to the correct 
shape, thus ensuring correct pitching of the cams and perfect con- 
centricity between the cam faces and the outer bearing of the tube. 
The timing lever is clamped on to this steel tube, and may be set 
in any desired position, and the contact-breaker is itself of some- 
what novel design. The lever is a steel stamping, and the fibre pad 


Fic. 10.—CuHIEF PARTS OF 


and bearing are all in one piece and enclosed in the steel stamping. 

This gives extreme lightness and strength. and removes any danger of 
a fibre bush sticking to the bearing pin—a trouble experienced in 
some German magnetos. With this type of machine the working 
gap of the contact-breaker is 0-012 in. to 0-015 in., and the sparking 
voltage of safety gap 8,500 to 9,000 volts. 

The A. K. type machine (Fig. 9), which is made for 8, 9 and 12 
cylinder aero-engines, is of the inductor type, but has several 
features not usual in such machines. Four polar extensions of the 
magnet ard fixed to the shaft and rotate between the four poles of 
the laminated stator. Upon these poles are windings of thick wire, 


in Fig. 10. 
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and the current generated in them is transferred to a small auxiliary 
transformer. The machine functions quite successfully up to 5,000 
revolutions per minute, and the setting of the safety gap is arranged 
forsparking at approximately 10,000 volts, in order that the machine 
may not cut out when the aeroplane is flymg at great altitudes 
The high-tension current is led to the cylinders through a jump spark 
distributor, the whole of which is enclosed in a metal shroud in order 
to prevent interference with wireless signals. 


THE WESTINGHOUSE MAGNETO. 
The only type so far developed by the British Westinghouse 


Electric & Mfg. Company, Ltd., is a special aviation model, for 
six-cylinder engines, which has been constructed on extremely fine 


Fic. 11.—GENERAL VIEW OF WESTINGHOUSE MAGNETO, 


` \ 
manufacturing limits and of specially selected material. This 
machine is of the rotary armature type, the pole-shoes being of 
special cast-iron, fitted with extended and shaped tips for a portion 
of their length. The distributor rotor is carried inside a steel sleeve 
attached to the distributor gear wheel and forming the wheel bearing, 
and is driven by a socketed recess and not a pin. The rotor is fitted 
with lagging point for use with a separate starting magneto. 

The distributor wheel bearing runs in a main lubricating box fed 
from the lubricator at the top of the main end bracket, and a system 
of ducts distributes oil to all parts, any excess of lubrcation running 


_ out through’h drain hole at the side of the machine. The armature 


WESTINGHOUSE MAGNETO. 


ball-bearings are provided with screw adjustment for end play. 
The driving spindle instead of being of nickel steel is constructed of a 
special Westinghouse mixture of high tensile aluminium bronze, 
which is, of course, absolutely non-magnetic. The timing range of 
advance and retard is 30 deg., and the lever is arranged for five 
positions for right and left-hand machines, so as to accommodate 
any combination of control gear. The interrupter cam is formed 
from a complete steel ring rotatable inside the cam case, and is very 
accurately ground after hardening on a special machine from a 
master cam. A general view of the chief parts, dismantled, is shown 
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Electric Welding: Its Theory, Practice, Application 


and 


Econriomics.* 


By H. S. MARQUAND. 
(Continued from ‘page 333.) 
Summary.—In this article the author deals with various properties of metals which have an important bearing on the difficulties 


experienced in welding. These include melting points, specific heat, 


oxidation, expansion and contraction. A brief classification 


is then given of the electric welding processes now in use. 


II.—Tue PROPERTIES oF METALS CONSIDERED FROM THE 
WELDING PoINT oF VIEW. 

Before progress can really be made in the ultimate results 
and range of application of electric welding it is essentially 
necessary to understand thoroughly what is happening in 
making a weld, to study the physical and chemical phenomena 
produced in a metal in fusion under the action of the heat, such 
that the finished work will be left as perfect as is possible. 

We shall try and treat this broad subject as simply and 
concisely as possible, and we venture to think that it is essential 
that the would-be’ welder himself should study it with us, 
thoroug):ly digest it and ponder thereon, so that he uncon- 
sciously takes it into account in the practice of his work. It 
may safely be said that the greater the welder’s knowledge of 
metallurgy and the many and various phenomena which control 
and influence his weld, the wider will be the scope of welding 
he can accomplish and the higher will be the degree of skill he 
can attain. 

Mettine Point. 

Welding consists in making the metals pass from the solid 
state into the liquid state and in causing their ultimate union 
during resolidification. 

All metals have their particular melting temperature called 
their “ melting point.” When two or more elements whose 
respective melting points are known are chemically or physic- 
ally united to form a new composition or alloy, the melting 
point of the new alloy will differ from that of each of its con- 
stituents, according to the percentage of each contained in the 
alloy. Most commercial alloys are now of standard com- 
position and have acquired a definite name; hence, we can 
draw out a very fair and complete table of melting points for 
our guidance. | 

It is not sufficient to know that the difference between the 
fusion points of, say, lead at 325°C. and iron at 1,500°C. is so 
great, which is common knowledge ; the difference between 
the melting points of cast irons, steels, copper, brasses, &c., 
ghould be equally well known by the practical welder. 


Table I .— Melting Points of the Principal Metals and their Alloys. 


Deg. | Dec. Deg. | Deg. 
Cen. | Fah. Cen. | Fah. 
(a) Lead ............ 325 | 630 || (y) Red copper ...... 1,050 | 1,920 
(b) Zine .eesesses 410 870 (k) Niekel oen. ,400 | 2,550 
(c) Aluminium ...| 650 | 1,200 (1) White iron, cast | 1,100 | 2,010 
(d) Bronze ......... 900 | 1,650 || (m) Greyiron _,, 1,200 | 2,190 
(e) Brass ......... 950 | 1,740 || (n) Hard steel......... 1,400 | 2,550 
(f) Silver........... 950 11,740 | ép) Mild steel ...... f ae eek 
(g) Platinum ...... 1,775 | 3,230 (Q) TOM: enana 1,500 | 2,730 
(h) Gold ............ ... 12,100 || (r) Antimony......... ... {1,166 
E E 449 |} aaa ae ae 
Table II.— Specific Heat. 
(a) 0-031 (g) 0-032 (m) 0-126 
(b) 0:09 (hk) 0-032 (n) 0-116 
(c) 0-212 (i) 0-056 -(p) 0-114 
(d) (j) 0-092 (q) 0-113 
(e) 0-094 (k) 0-109 (r) 0-051 
(H) 0-056 (1) 0-130 


‘When considering the melting temperatures of the various 
metals it is necessary to take into account the total heat of 
fusion ; that is to say, the quantity of heat required to bring 
a unit quantity of the metal up to a certain temperature in- 
crease. 
be seen from Table II. | 

Again, all metals do not conduct heat equally ; copper, 
aluminium, iron and lead, for examples, have widely different 
properties of conduction. The conductivity of a metal plays 
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The specific heat varies with different metals, as can 


a large part in welding. The loss of heat while making the 
weld will be more or less according to the metals welded. 
Moreover, it influences and complicates the phenomena of 
expansion and contraction,of which we shall speak later, and 
which extends itself over a greater or less area, more or less 
rapidly with entirely different consequences ; and, last but 
not least, in proportion to the conductivity the metal in the 
neighbourhood of the weld is subject to more or less change in 
its physical and mechanical properties. 

It is thus evident that the welder must take into account 
the conductivity of the metals which he has to join. For 
example, although the melting point of copper is greatly below 
that of steel. the welder will require the same power 0: in- 
tensity of heat for the same thickness of weld, for the copper 
will conduct away the heat put into the weld so fast that it 
would otherwise take too long to bring any point up to a welding 
heat. Nor should the weld be effected until the surrounding 
part is at a dull red heat, so that the metal in fusion shall not 
be solidified too rapidly owing to the drawing-off of the hest 
by conduction. 

Again, cast-iron has a much higher melting point than copper, 
and one might infer that a heat of greater intensity would be 
required than for copper or aluminium ; but as a matter of 
fact it is quite the opposite, for cast-iron is such a bad con- 
ductor of heat that if an intense heat is applied at any point, 
the effects of expansion and contraction immediately take 
place, due to the sudden difference in temperature between 
adjacent parts, with often disastrous results. However, % 
will be shown later, this difficulty can be provided against. 

OXIDATION. | 

When free oxygen attacks metal it combines very readily 
with the metal forming a new chemical compound, called the 
oxide of the metal, and this oxidation is enhanced with increase 
of temperature, especially so if oxygen is evolved in the process 
of the welding. 

While executing the weld the metal can be oxidised in three 
ways: by contact with the oxygen in the surrounding air, by 
the oxygen set free from either of the metals under the action 
of the heat, or from impurities, or thirdly, if a chemical flame 
is used it may very easily contain an excess of oxygen. Again, 
water vapour can produce the same effect as free oxygen. 

Those bodies which tend to give up their oxygen are called 
“ oxidising agents,” while those which tend to extract it from 
other bodies are called “ reducing agents.” 

The close study of the oxides of the various metals that are 
welded is absolutely necessary, since due to their presence and 
behaviour a weld can be totally spoiled, although the finished 
weld may appear perfectly sound. l 

Now, as it is nearly impossible to prevent oxide forming 
when making a weld, it is of great importance that all the 
possible ways of neutralising the oxide and cleansing the weld 
of its presence should be known to the welder. Hence we shall 
investigate the more common metallic oxides and describe 
thei: fundamental differences. l 

Firstly, then, the oxide of the metal may be lighter or heavier 
than the metal itself, and consequnetly can float on the surfsœ 
of the molten bath of the weld, or it may remain hidden in the 
interior of the weld. 

Again, the oxide of the metal may fuse at a higher or lower 
temperature than the metal itself, and accordingly this may 
make it more or less difficult to eliminate the oxide from the weld. 

Another peculiar property of some oxides is that they are 
directly soluble in the molten metal in varying proportions 
which, on cooling, separate from the mass, often in the state 
of an alloy. | 

In the welding of metals it is apparently necessary first to 
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prevent, as far as possible, the formation of oxide ; secondly, 
to avoid imprisoning the oxide im the weld ; and, thirdly, to 
dissolve or separate the oxide formed by means of a reducing 
agent or a chemical flux. 

It is well known that there are incorporated in certain metals 
largely used in industrial constructional work certain foreign 
elements destined to alter the physical state of the metal and 
to give to it certain propeities to suit particular specific 
requirements. For example, steels may contain the elements 
manganese, carbon, silicon, nickel and various others; brass 
and similar alloys contain zinc and tin. 

These bodies, whose presence is of vital importance, are 
present in only small quantities, and can easily be burned or 
volatilised under the action of the great heat of the weld. The 
consequence of this phenomenon is often noticed, and hence 


certain alloys which become impoverished after welding are, 


blatantly said to be unweldable. This is far from being a 
correct presumption. It certainly is too often the case, but 
solely because the welder has no technical knowledge of what 
he is endeavouring to do. 

A number of the elements can oxidise directly, or through the 
reduction of the oxide of the metal formed during the process of 
welding, and undergo true combustion in the course of welding. 

When these elements in an alloy are destroyed, the line of 
weld becomes impoverished, and in consequence a change in 
the state of the metal in relation to the remainder of the article 
is obvious. l 

The welder, by knowing the construction of the alloy, can 
guard against this weakening of the weld by manipulation or 
by using a filling material containing an excess of the element 
which is eliminated due to volatilisation or burning, and thus 
compensate the loss by adding an equal portion. 

Iron and its alloys usually contain carbon as one of its 
chemical constituents in the proportion of 0-05 per cent. in 
mild steel or 1-5 per cent. in extra hard steel, and in cast iron 
the percentage of carbon often runs up to 4-5 per cent. This 
carbon can be either destroyed or affected by direct contact 
with the oxygen of the surrounding air ; heated carbon having 
a great affinity for oxygen, in both cases the result is a de- 
carbonisation of the metal. Again, iron has a distinct ten- 
dency to absorb carbon and to become carbonised ; hence, if 
the weld becomes decarbonised or if it becomes carbonised, a 
bad weld results, and hence, again, the nature of the metal in 
the weld must be carefully considered. 

A very prevalent cause of blowholes in a weld is due to the 
ability of some metals to dissolve gases in solution and to 
render it up on cooling. At the instant that the molten metal 
changes from the liquid to the solid state the absorbed gases 
are given up, resulting in blowholes in the weld, which are a 
great source of disappomtment and worry where the weld has 
to stand fluid pressure. 

Furthermore, the very rapid change from the liquid to the 
solid state when direct heat is interrupted results in bubbles 
of absorbed gas being incorporated in the mass near the 
surface, again resulting in blowholes, and consequently 
weakening and often completely upsetting the mechanical 
soundness of the weld; but here, again, a remedy can be 
found when the welder understands the cause and effect. 


EXPANSION AND CONTRACTION. 

The wider the welder’s knowledge of the elusive laws of 
expansion and contraction the greater will be his measure of 
success in welding and the broader his scope and range of 
application. Bodies expand to varying degrees under the 
influence of heat, with a consequent increase in volume, while 
on cooling they again return to their original dimensions. 

The amount of expansion per degree rise in temperature 1s 


termed the “ coefficient of expansion.” Metallic bodies have 


a relatively high coefficient of expansion, and are particularly 
susceptible to change of temperature. Thus, it is plainly to 
be seen that so long as a metallic body as a whole is subjected 
to a perfectly uniform cycle of expansion and contraction no 
ill-effects are likely to result ; but if suddenly heated or cooled 
at a point locally the metal at this place tends to expand or 
contract with incalculable force, and hence it will either crush 
the surrounding metal or break away from it. 
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No force can stop this inherent action, and it is useless to 
try and oppose it by means of mechanical clamps of any 
device. It is necessary in some way to forestall this action 
by pre-heating the complete article previous to effecting a 
weld by allowing for free play in preparing the job before 
welding, or by creating an opposing force by the simultaneous 
heating or cooling of opposing parts. 

To the experienced welder there are a hundred ways and 
means of defeating this enemy. No definite advice can be 
given, as the treatment depends on the meta] and, each piece 
of metal according to its shape and dimensions. Nevertheless, 
it may be said, to the encouragement of the ambitious, that 
rarely does a case arise for which there is no solution. 

In some metals this troublesome effect of internal strains 
has a more far-reaching result than in others; for instance, 
those metals possessing high percentage of elongation and 
elasticity are not easily distorted to destruction, and often the 
effect of the expansion or contraction can be obviated by 
afterwards working the metal. On the contrary, those metals 
which do not possess sufficient elongation and elasticity break 
like glass when heated locally, and require careful handling 
and due preparation. 

When the expansion can take place in all directions, welding 
from cold is fairly safe, if not carried out too suddenly ; but 
when it is prevented by angles, rings, lugs, &c., and of widely 
differing thicknesses, the result may be disastrous if great 
precautions are not exercised. The rupture generally takes 
place at the point which tries to stop the movement, and it will 
be found that the effcts of expansion will take place at any such 
point, while that of contraction is generally localised in the 
near vicinity of the weld. l 

We shall explain this phenomena more fully when dealing 
with each metal, and we shall detail the execution of various 
classes of work which will, perhaps, be the best guide. 


THE MECHANICAL PROPERTIES OF WELDS. 


What is generally understood as the mechanical properties 
of metals—namely, their hardness, tenacity, ductility, 
malleability, strength, &c.—vary with their temperature, 
their molecular structure, and localised stresses set up at 
certain points due to a number of causes brought about during 
manufacture or subsequent working. ` 

The texture of a metal considerably influences the mecha- 
nical properties. Most metal workers are familiar with the 
effect of hammering, tempering, annealing, &c., on the crys- 
talline texture and uniformity of the metal. 

A diligent study of these modifications is essential to the 
successful toolsmith, for instance. He knows that by sub- 
jecting the edge of a cutting tool to a certain and definite heat 
treatment he can make the tool stand up to a certain specific 
class of work, and at the same time he knows that the shank 
of the tool, while of the same original metal, now has properties 
quite different from those of the working part. 

In the same way, the portion of metal which has become 
molten in the weld, even under the best possible care, rapidly 
cools, and is generally to a greater or less extent different in 
mechanical properties from the surrounding metal. Again, 
the parts in conjunction around the weld may have been 
influenced by the heat, and no longer be in the same physical 
state as before the execution of the weld. 

It is well to realise that the tenacity of certain metals, 
however great, becomes practically nil when at a temperature 
yet below the melting point. For instance, in the case of 
copper and aluminium, and certain special steels, fracture after 
cooling is much more common than in others. However, this 
phenomenon will be explained more fully in the following 
paragraphs on the welding of such metals. 

Again, it must not be forgotten that internal strains on con- 
traction, though they may be insufficient to cause immediate 
rupture, are none the less existent, and the line of weld and ita 
neighbourhood may remain permanently strained, and thus 
very susceptible to shock, often resulting in far greater damage 
than the damage originally repaired. 

In some cases these after effects have little or no conse- 
quence. The working conditions of the welded article are not 
such that the weld is put to a very severe test of homogeneity 
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and mechanical points. In other cases, however, and it is best 
as far as it is possible always to assume this case, the line of 
welding must be perfectly homogeneous, ductile and of maxi- 
mum tenacity ; also the complete structure must be in equi- 
librium and in an unaltered physical state. 

This last paragraph is perhaps of greater importance than all 
the foregoing, as it really embodies all the precautions set 
out in the previous paragraphs, and really concerns the ultimate 
and lasting result of the welded repair. 

In addition to the above precautions, which can and should 
be taken during the operation of welding, mechanical and heat 
treatment can be applied, such as cold hammering, annealing, 
tempering, &c. It is incumbent upon every first-class welder 
to know the influence upon his metal of these treatments, and 
to apply them judiciously whenever necessary and possible. 

It is obvious from the foregoing that it will be advantageous 
to add into the bath of fusion produced in the execution of a 
weld certain elements calculated to combat the various phe- 
nomena and to neutralise the chemical effects which would be 
detrimental to the successful conclusion of a weld, and to 
enhance as far as possible the chemical, physical and mecha- 
nical properties of the structure in and around the line of 
welding. 

Generally speaking it is most difficult to persuade the prac- 
tical, and usually non-technical, welder of the necessity of 
adding special materials and products unless he finds it im- 
possible to execute the weld, or unless the advantages are dis- 
tinctly apparent. Moreover, superficial examination of a weld 
too often fails to show any fault, and it even has the appearance 
of being a perfectly sound and clean weld ; yet the same weld 
may be far from homogeneous and devoid of crystalline 
structure. 

The welder should from time to time make sample welds for 
himself, and, in order to prove their quality mechanically and 
physically, apply to them various simple tests, which will be 
outlined in a later chapter on the Testing and Strength of Welds. 

Of the properties of the metals to be added, the first—and I 
think the most important—is that it should be as pure as 
possible, by which is meant freedom from all foreign matter 
detrimental to the mechanical properties of the line of the weld. 
In the welding of iron or steels the general weakness is the 
mechanical property of elongation in the welded part, and 
hence metal should be added which has the highest possible 
efficiency in elongation as its fundamental basis ; for example, 
pure Swedish iron, made with wood charcoal, or electrolytic 
iron, which is even better. 

To combat the ill-effects of the action of the resultant heat 
in a weld it is desirable to add to the welding material certain 
elements to counteract the various phenomena produced 
according to the material to be welded ; such as silicon for 
cast iron, phosphorus or aluminium for iron or brass, copper 
or bronze, vanadium, nickel or aluminium for steels. 

However, it may be said here that such preparations should 
only be used when produced by those who are experts in the 
manufacture of welding materials, and possessing full and 
accurate knowledge of the technique of welding, and who 
exercise a control of their materials by a laboratory specialist. 


ELECTRIC WELDING PROCESSES. 

Electric welding processes have been in use commercially 
since about 1886, when Prof. Elihu Thomson introduced his 
low-pressure resistance machine, invented about 1880. 

During the Jast 10 years several welding processes in which 
electrical energy is used have become well known, and, although 
unlike in apparatus and application, the fundamental principle 
of each system is to produce the heat for welding by means of 
resistance to an electric current. 

The various types of apparatus have been perfected to such 
an extent in the last few years as regards efficiency and low 
Operating costs as to displace largely the older methods of 
welding, and also to replace with great advantage melting, 
soldering and brazing. 7 

There are two main methods of applving electricity for 
welding purposes—viz., by internal resistance.and by the arc, 
and each method is used in a number of ways for different 
classes df work. 
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The ramifications of these two main methods may be tabu. 
lated thus :— 

1. The La Grange Hoho process, resistance being formed in 
an electrolvte. 

2. The Zerener electric blow-pipe method. 

3. The Thomson process, sometimes called the incandescent 
process, or the contact process, as in the Thomson-Houston, 
Helsby and Reiner welders. Under this heading come :— 
Butt welding, spot welding, seam welding, angle welding, tyr 
welding, chain welding, wire welding. | 

4. The electro-percussive process. 

5. The electric arc process, such as the Bernardos system, 
the Slavianoff system and their variants. 

Although these several methods will be described, the 
author, in considering results, will devote himself mainly to 
those of which he has the most experience. 


THe La Grance Hono PROCESS. i 

This process is generally known as the ‘‘ Water pail forge.” 
It was introduced from Belgium, but, as far as the author is + 
aware, it has not a wide industrial application. 

The work to be heated is fastened to the negative pole of the 
circuit and immersed in a bath of an electrolyte, such as 
‘* potassium carbonate ” solution. The current when switched 
on flows from the positive pole through the solution, returning 
by way of the immersed metal pieces to the negative terminal. 
The solution is decomposed ; hydrogen in the form of a thin | 
film is deposited on the metal pieces, which become red to white 
hot, and are protected from the solution by the hydrogen film. 
When the desired heat is reached, as told by the colour of the 
metal, the parts are taken out of the solution and welded 
together by hammering the joint on an anvil. 

The advantage of this system is that the metals are thoroughly 
cleansed from all dirt and grease and oxide by the bath, while | 
at the same time protected by the hydrogen film. Against 
these are the disadvantages that the heat is not easily con- 
trolled, and the metals have to be worked in the air, where 
they soon oxidise. l 

THE ZERENER PROCESS. Ps 

This is an arc welding system, which was first used by Dr. 

Zerener in Berlin about 20 years ago. 


Fic. 1. 


Two carbon electrodes are employed in this system set at an 
angle, and the arc is blown down from the points on to the 
work by an electromagnet. The carbons may be impregnated 
with oxide of iron, which is reduced to the metalic form and the 
carbon vaporised by the action of the arc, thus preventing the 
carbonisation of the work. With this type of arc welder the 
object to be welded need not be connected to the electric 
circuit. 

Fig 1. shows an operator using a Zerener type of welder. 
As can be seen by the illustration, the tools are fitted with 
shields to protect the hands, and the current passes through 
the insulated handle. An adjustable guide wheel steadies 
the tools. This process has only a limited field of application. 

(To be continued.) 
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Dielectrics in Electric Fields. 


Last week a discussion took place at the Institution of Electrical 
Engineers on this subject, following the three lectures given by Mr. 
G. L. Addenbrooke. No proof of the lectures is available, but the 
following notes will serve to give some idea of their scope. 

After referring to the historical side of the subject, Mr. ADDEN- 
BROOKE dealt with the variations of current and power factor as a 
dielectric approaches breakdown in an electric field. The current 
flowing has a true capacity component, the energy of which is re- 
turned to the circuit with each reversal, and a power component, the 
energy in which appears to be wholly converted into heat. There 
does not appear to be any chemical action. As the temperature 
rises the dielectric losses increase. This occurs whether the dielectric 
is heated by external means and equally when heated by the alter- 
nating stresses set up by the field. Thus, the power factor rises up 
to the point of breakdown. Experiments were made on commercial 
condensers made up with paraffined paper, and later with shects 
of insulating material and mercury electrodes. 

The presence cf water has a very great effect in increasing the 
losses—in fact, the dielectric losses appear to be due wholly to mois- 
ture. It is difficult to understand how moisture in minute quan- 
tities can have this effect. For example, estimations of the amount 
of water in a particular paraffined paper condenser showed that the 
molecules of water, if uniformly distributed, were separated to the 
same extent as they are in steam. If they were merely on, or within, 
the fibres the separation would be less. 

The size of dielectric sheets employed in the experiments was 
about 6 in. diameter, as this was the largest size of mica of uniform 
quality obtainable. With such specimens experiments were made 
to test the dielectric loss with continuous current and alternating 
current; and its variations with frequency. Alternating current of 
low frequency was obtained by passing current through an elec- 
trolyte and taking P.D. from two electrodes fixed to a rotating disc 
between the bath electrodes, the line between the latter being an 
extended diameter of the disc. By this means a frequency varying 
from }” to 16” was obtained, and a motor-driven machine was con- 
structed having a train of gearing, so that any of the selected fre- 
quencies could be obtained rapidly by moving the electrolytic bath 
from one disc to another. 7 

It was found that the ratio of alternating-current losses to con- 
tinuous-current losses varied enormously, but the alternating- 
current losses were always the higher. For example, the ratio was 
1-5 for blotting paper (room dryness), up to 4,200 for a Bohemian 
glass flask. 

Experiments showed that the same amount of moisture in different 
dielectrics did not result in the same loss, so that the conclusion may 
be drawn that loss also occurs in the dielectric as a whole. 

As such measurements are complicated by surface leakage, ex- 
periments were made on the latter. It was found that the ratio of 
alternating current to continuous current again varied largely, and 
the loss does not seem to be proportional to the amount of moisture. 

At very low frequency the loss in a dielectric increases rapidly with 
frequency, but after about 8 periods per second the relation becomes 
linear. The slope of this straight part of the curve depends upon 
the amount of moisture present. The conclusion is drawn that the 
_ losses are not due to conduction, but to seme inductive action. 

Manv experiments were made on celluloid, which was found to be a 
very suitable material. Among the quantities investigated was the 
variation of dielectric constant with frequency. The conclusion was 
reached that this quantity consists of a fixed part and a variable 
part, the latter having some connection with the dielectric loss. 

Tests on glass by other investigators showed that the specific 

Anductive capacity becomes constant at the temperature of liquid air 
with change of frequency. It becomes less as the frequency is 
increased at ordinary temperatures. This behaviour, being analo- 
gous to variations in dielectric losses, suggests the presence of mois- 
ture as an explanation. 
_ Dielectric losses increase with rise of temperature. This fact was 
illustrated by tests on celluloid at 10°C. and at 27°C. The losses were 
lower with a dried sample. The conclusion was expressed that if 
perfect dryness could be attained the dielectric loss would vanish. 

Mr. ADDENPROOKE concluded his lectures by showing that if the 
dielectric constant is plotted against the atomic weight for the various 
elements the points fall upon a number of sloping lines passing 

through the origin. For example, chlorine, iodine and bromine fall 
on one such line. 


DISCUSSION. 
Mr. Li. B. ATKINSON said he thought the Institution and the Council 
were to be congratulated on the new departure by having a serics of 
lectures by a man who had devoted a great deal of time to one subject. 


In that way more information was given as to the means by which 
the results had been arrived at than could ke done in a short Paper. 
One point which caused him some little mental confusion when he had 
spoken to Mr. Addenbrooke on these matters some little time ago was 
that Mr. Addenbrooke had spoken of the losses in a steady field and in 
an alternating field. When he first read that statement he had in mind 
the case of two parallel plates with an alternating or continuous pressure 
applied to them, and the dielectrics suspended between them, but not 
touching either of them. He could not understand how there would 
ne a loss in a steady field of that kind. When, however, the plates 
were in actual contact a continuous loss went on, and that was the loss 
to which Mr. Addenbrooke referred. Mr. Addenbrooke had clearly 
demonstrated that a steady current flowing through a dielectric under 
constant electric pressure gave rise to a loss which, ordinarily, was 
much less than the loss when the pressure was an alternating one with 
a frequency over, say, 12 per second ; that that fact was connected with 
the presence either of moisture or some other conducting matter in the 
dielectric ; that that conducting effect increased when moisture was 
added or allowed to he present in greater quantity; that the apparent 
capacity of the reversible storage of energy was greater as the frequency 
increased ; and that the losses with both continuous and alternating 
pressures increased as that conductivity increased. In his Paper in 
1914 Mr. Sydney Evershed discussed the leakage through the dielectric, 
and proved that that leakage was a question of water, or water plus 
salts, that the dielectric contained, and was not anything to do with 
the leakage through the dielectric itself. Mr. Addenbrooke had given 
some idea of the mechanism which, in his mind, caused some of these 
effects. He (Mr. Atkinson) wished to put forward for discussion, though 
not even as a final opinion of his own, a theory which might, perhaps, 
be an explanation of most of the results the lecturer had shown. The 
first departure from the simple case of stress or strain incuced by an 
alternating current was the case where there was some leakage. If a 
resistanee formed part of a dielectric under stress, there would be some 
conductive current going through and giving rise to a loss which he 
suspected would be the same whether the current were continuous current 
or alternating current. The resistance between the plates might be the 
threads or passages of moisture which both Mr. Addenbrooke and 
Mr. Evershed had demonstrated. Going a stage further, and con- 
sidering a given mass of dielectric, if one assumed a number of small 
condensers as particles of dielectric and took one of the elements of such 
a condenser and examined what happened, assuming a resistance in 
between them, and also a resistance between them and the terminal 
to which the current was applied, there would be a leakage between the 
particles of the dielectric, and between the terminal and the particles 
there was a resistance path. With a steady continuous current loacing 
the difference of potential would be found by dividing by all the re- 
sistances. With alternating current the expression for the current 
would be of a complicated form, but, taking a case where the frequency 
was fairly high, in the limit the ratio of the ccntinuou3 current to the 
alternating current loss would be one-half. In Mr. Addenbrooke's 
results, where the material was one like blotting paper and the dampness 
would be pretty fairly distributed, the ratio was between 1-2 and 2:5, 
and it looked as if some result such as that was at the base of the relation 
between the alternating and the continuous pressure losses, Mr. Adden- 
brooke had shown that when the moisture increased the lors increased, and 
the capacity also increased. The water could not be dried out, because it 
existed in the dielectric in consequence of a property which Lord Kelvin 
explained, namely, the existence of fine capillary cavities which lowered 
the vapour pressure so that water would condense at ordinary tem- 
peratures from the air. If there were in a block of material a fine 
capillary hole of 1/500 mm. in diameter the vapour pressure was reduced 
to half. With a temperature at an average of 51 deg.. the moisture of 
the air would condense in a small cavity like that. Dielectrics, at any 
rate for cables and such like things, where they had to bend, must be 
of fibrous materials, which had those cavities in them. In the case of 
celluloid, as the camphor evaporated it left holes in which moisture 
would condense. It was the same with cable materials. The holes 
were so small that he thought the impregnating oils never got into them, 
but the water went in as vapour and condensed. 

Mr. J. F. ManxspridGk said Mr. Addenbrooke had been contented to 
use material at a degree of humidity which it would have under ordinary 
conditions. In attempting to dry the material the difficulties were met 
with and at the same time one got pointers along the road of progress, 
In practice, in manufacturing condensers, drying for 24 hours at 250°F., 
gave a fairly high insulation, but after a time a point was reached where 
further drying did not increase insulation. The question was, did the 
last remnant of moisture account for all the dielectric loss ? He had 
his doubts of that. Mr. Addenbrooke, he fancied, thought it did. He 
thought the measurement of alternating current losses would give an in- 
dication as to whether it was the moisture. Tests he(the speaker) had made 
seemed to indicate that the losses under alternating current varied at 
something appreciably higher than the square—somewhere in the order 
of 2-4. The losses varied with the voltage and the frequency. With a 
good paraffin wax condenser, made as dry as commercial conditions 
would permit, the lo:ses might ke taken as some constant independent 
of the frequency with a quantity in proportion to the frequency. At 
no frequency there would still be an appreciable loas. At the higher 
voltages there was the same thing—the loss was a constant plus a 
quantity proportionate to the frequency. He thought there was some 
‘‘ mass action ` in the dielectric, in addition to the effect of the moisture, 
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The British Insulated Company had brought down the power factor of 
condensers to about 0-003, and had also attained an extremely high 
standard of reliability. 

Mr. E. H. RAYNER said insulation was the subject in which most 
improvement in electrical engineering might be looked for. The most 
illuminating of the measurements of insulation materials were the 
measurements of the energy lost on reversing the electric field across 
the insulating material, in which Mr. Addenbrooke had been one of 
the pioneers. When one had to deal with several thousand volts in 
insulation measurements, the instrumental difficulties diminished if 
the volts were multiplied and the simplest form of instrument sufticed 
up to 15,000 volts, above which oil immersion became necessary. He 
exhibited a watt-meter on which a large number of tests at 15,000 volts 
had been made. The quadrants were tin-foil, pasted on the glass, the 
needle was of aluminium with an edge of copper tubing, and it was 
suspended by a bronze suspension, with a guard-tuLe to keep the electro- 
static stress off the fine bronze suspension. The voltage required on 
the quadrants was of the order of 10 volts. In a Paper published from 
a year toa vear and a half ago, Mr. C. Skinner, of the American Westing- 
house Company, gave results of tests in which there were 7 in. between 
the plates used, and the instrument was immersed in oil. It could be 
used up to 50,000 volts. The resulting curves showed that with a 
frequency of 60 there was a loss of 200 watts going into the insulation, 
and that with a frequency of 25 the loss was about half. So that there 
was, in ordinary material, a loss varying with the frequency, which 
showed that voltage alone was not the criterion of safety. 

Mr. W. M. Morpey said he had always had a suspicion that: the loss 
in dielectrics might be capable of a certain simple mechanical explana- 
tion, which he thought the author had not mentioned. He seemed to 
hold the view that all the loss would disappear if all the water could 
be made to disappear, but that had been questioned in the discussion. 
He (Mr. Mordey) imagined that if one could get an insulating material 
perfectly dry there would still be a loss from mechanical effect. Take 
the case of an ordinary fibrous insulator between two plates, with a 
very high difference of potential between them, with a very thin layer 
of insulation and a voltage of some thousands of volts. Every time 
voltage was applied there was a pressure—a contraction represented by 
several pounds per square foot. If a material were subjected to a 
mechanical pressure of that sort very many times per second, apart 
from anything electrical, there might be a frictional loss merely due to 
that effect. He mentioned the supposition for the author’s considera- 
tion. If one took a cable with a power factor of 0-001, a three-phase 
cable with a capacity of 0-3 mf., at 10,000 volts, there would be a loss 
in energy represented by an 8-c.-p. lamp in every 20 yards of cable. 
He mentioned that as showing how great the loss could be. Fortunately 
3,000 volts three-phase cables were not made for small powers, other- 
wise the proportionate loss would be very serious. 


Mr. A. Parir said he had communicated with Mr. Addenbrooke, 
mentioning the work he had done with regard to the determination of 
water in oil insulation materials used in high frequency transformers. 
The lowest ratio between water and dielectric material was 1/500 in 
the table Mr. Addenbrooke gave for condensers formed with celluloid, 
in which he added quantities of water, to decide the loss at oh aie 
frequency for varying quantities of water. By the method u for 
determining water in oil one could determine one part of water in one 
million parts of oil. The author selected celluloid because it absorbed 
the water, but it contained an unknown quantity of water, plus what 
he added. He (Mr. Philip) had tested oil which withstood a breakdown 
pressure of 22,000 volts, increased to 28,000 volts after the water it 
contained (0:0074 gramme per 150 cm. of the oil) had been removed. 
Thus a very much smaller quantity of moisture than the author found 
in that particular condenser made the difference between 22,000 and 
28,000 volts in the breakdown voltage. That was oil for condensers for 
wireless telegraph work. Thirty years ago Lodge stated, in his “* Modern 
Views,” that all solid insulators suffered mechanical deformation. If 
that were so there must be some sort of friction which would be absent 
in the air, and that must necessitate some energy being taken up by 
the dielectric medium. 

Mr. A. B. Eason said in an American journal in 1917 Shanklin and 
Clark discussed the losses in 10,000, 15,000 and 20,000 volt cables, and 
they published curves giving the effects of temperature up to 100°C. 
He showed a slide of a curve showing the quick rate at which the in- 
sulation resistance decreased with increased rise of temperature. 


Mr. H. M. SAYERS said a pressure test was now much more relied 
upon by telegraph engineers than the insulation resistance test defined 
in megohms. The author had taken them further and shown that the 
dimension of the dielectric losses might be a valuable indication of the 
reliability of the insulation under long continued stress. It was possible 
this method might in future appear in specifications. He thought it 
was putting it rather too high to say the moisture or other impurities 
were the main cause of dielectric losses and ultimate breakdown. Di- 
electrics might break down through sudden and excessive pressure, 
but the dielectric loss breakdowns were apparently due to heating in 
the point most vital to the machine—in the body of the insulation 
itself—so its determination in large alternators and transformers was 
important. Possibly dielectric losses formed a small part of the stray 
losses on alternators, which the Institution discussed a few weeks ago. 
How did the author measure dielectric losses under constant voltage ? 
The current through the dielectric fell off very rapidly at first, and 
continued to fall off for a long time. In one case a Hooper’s cable 
showed an increase of 23 times insulation resistance at the end of a 
minute after 19 hours continuous electrification. What figure was to 
be taken for the dielectric losses in a case like that ? The general 
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explanation of the tailing off of the current was that polarisation went 
on—as sort of viscous charging up. A condenser might discharge through 
its insulation resistance, and at the same time add to the secondary 
charge. With a paper cable the discharge did not tail off so fast as 
with an india-rubber cable, and the discharge lasted longer. Mica 
was made up of hydrated silicates, whereas glass was practically an- 
hydrous silicates. It would be interesting to see whether the crys- 
tallisation of the water in the mica had anything to do with the dielectric 
losses. (The AUTHOR : So far as I could make out, absolutely nothing.) 
He thought sulphur could be very completely freed from water. Its 
action as a dielectric under alternating stresses might throw a light on 
the atomic theory. By the Author’s theory of moisture a homogeneous 
pure dielectric should have no dielectric losses. It should have absolute 
insulation resistance, both for steady and alternating currents. He 
thought atomic distance had to do with both the capacity of the dielectric 
constant of solids and with internal losses under stress, ‘The Author's 
tables of density and specific capacity supported that. It should be 
the business of the Electric Research Committee of that Institution to 
sec that the investigations were resumed. 

Mr. A. P. TROTTER said for 10 or 12 years he had followed the develop- 
ment of this admirable piece of work. Mr. Addenbrooke used to come 
into the Board of Trade Lhboratory and tell him how he was getting on. 
Mr. Crawley used to assist in the work, and he was sorry he was not 
present to assist in the discussion. This work had a bearing on certam 
work which he had in the laboratory, in regard to the drying of oils, 
for instance, and the question of insulation in the tube railways where 
osmosis played a remarkable part, and very interesting work about the 
drying up of the dampness of the live rail when the current was reversed, 
in which Mr. Addenbrooke took a great deal ot inferest. 

Mr. CoLLINS said in manufacturing circles they were still much in 
the dark on insulation problems in respect of what was to be done. 
They would like information on the dielectric strength of cambric and 
similar material impregnated with linseed oil and various varnishes, 
how they were affected by moisture and how they deteriorated in service. 
The paper and the synthetic resin in bakelized paper also required 
studying. There should be specifications to which the paper manu- 
facturers should work. Bakelite also entered largely into the com- 
position of moulded materials, which were going to play a large part 
in switchgear work. In strengthening materials mechanically electrical 
properties were sacrificed. Manufacturers desired to know the extent 
of the impurities which might be tolerated in oils. Insulating com- 
pound was another thing for research. The working factor of safety 
under all conditions should be stated. E g 

Mr. H. Savace remarked that the Author had referred to certain 
tests on cables 17 years ago, at 2,000 volts working pressure, the voltage 
being pushed up to 6,000. Those results had been confirmed on cables 
tested at various dates since. In his report on those tests the Author 
said the losses were such as would be regarded with equanimity by the 
manufacturers. He also said there was a slight increase in power factor 
with frequency. He (Mr. Savage) found that was due to some ex- 
perimental difficulties in the machine, the alternator not giving such a 
wave as might be desired. The frequency could not be altered to make 
a slight reduction in the losses. The power factor depended on other 
considerations in alternators, transformers, and so on. He had come 
to the conclusion that the results from Mr. Addenbrooke’s electrostatic 
apparatus were correct when the apparatus was in his hands, but he 
would like to get some assurance that it would be as satisfactory in the 
hands of an ordinary worker. 


The Supply of Single-phase Power 
from Three-phase Systems. 


In what follows we give a summary of a discussion which 
took place before the Nerth Western Territorial Centre of the 
Institution of Electrical Engineers on the Paper by Prof. 
Miles Walker, entitled “‘ The Supply of Single-phase Power 
from Three-phase Systems.” An abstract of the Paper 
appeared in this Journal for December 13, 1918 :— 


Mr. W. E. M. Ayres remarked that static condensers for balancing 
purposes had been much improved, but were not flexible without much 
switchgear. With a series of furnaces there would either be much 
switching in and out or else the load would be alternately balanced and 
unbalanced. He knew of a colliery plant which had discarded con- 
densers in favour of synchronous rotating machinery, apparently for the 
above reason. In furnaces the amount of power that could be used per 
electrode was a limiting feature. Single-phase furnaces seemed uD 
favourably placed in comparison with polyphase ones ; in any case, if one 
was limited to 400 kw. to 800 kw. for individual furnaces a machine 
of the type described by the author would not present great advantages 
In America the balancing of single-phase load on a three-phase circuit 
had been very closely studied, and small rotating balancing machines 0 
conjunction with transformers with suitable tappings seemed to answer 
all requirements. 

Mr. S. CHADWICK referred to the boosting effect of shunt transformer, 
and described another method, by which the boosting was done with à 
series arrangement. 
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Mr. J. G. Stock referred to the point previously mentioned by Mr. 
Ayres, namely, the fact of the amount of a single-phase power that could 
be taken by the furnace was limited by the electrode. In the system 
introduced recently by Mr. Snyder, however, a high voltage was used, 
enabling the power carried by a single electrode to be largely increased. 
It should be possible to build furnaces to take 2,500 kw., and of about 
15 tons capacity. The essential thing was to make good steel. In this 
respect there was no difference between polyphase and single-phase fur- 
naces. Steel makers demanded fair economy in power consumption, and 
reasonable conditions as regards consumption of electrodes and main- 
tenance of linings. Power consumption depended on the heat losses in 
the furnace, and the quality of the refractories in the roof. With no heat 
losses and refractories that could not be melted, any type of electric 
furnace at present known would use the same amount of power per ton 
of metal produced. The power should be introduced in the metal itself, 
which could only be done effectually in the induction furnace. With an 
are furnace the heat should be introduced at the centre so as to travel 
outwards and heat the rest of the charge. For this reason he preferred the 
single-phase system. In single-phase work it was possible to operate a 
400 kw. furnace with an electrode consumption under 6 lb. per ton of 
metal produced. The life of furnace linings descended on control of the 
consumption. In four furnaces at Bradford the lining would stand for a 
week with practically no repairs; repairs could thus be executed at 
the week-end. This led toa good load factor. 

Mr. Botton SHaw said that the single-phase furnace was attractive 
from the steel makers’ standpoint, but unattractive from the supply 
engineers’. When the Snyder furnace was introduced there was great 
objection to the schemes, which entailed running a single furnace off a 
three-phase supply, even for short periods. But at Bradford it had been 
found that no serious difficulty was experienced, provided the capacity 
of the generating plant was large in proportion to the capacity of the 
furnace. In the Snyder furnace a period occurred when the maximum 
kilovolt-amperes might rise to twice the kilovolt-amperes corresponding 
to maximum kilowatts; with Dr. Walker’s machine the rise would not 

exceed 10 percent. In most cases a steel maker who desired to use only 
one single-phase furnace from a three-phase supply was practically 
com pelled to lay down converting machinery ; the choice lay between a 
motor-generator with reactance in the generator circuit and a Miles 
Walker balancer,and he thought the advantage lay with the latter. Ina 
typical case for a 450 kw. single furnace there was a saving of £800 per 
annum day and night working, and £900 per annum for any day working, 
by using the balancer. If, on the other hand, one considered the case of 
an approximately balanced installation of three furnaces or two working 
Scott connected, and the source of supply was of comparatively 
small capacity the conditions were generally similar, as regards distur- 
bance of supply, to those characteristic of only one furnace. As regards 
running costs, there was still an advantage for the balancer. In a case of 
three 450 kw. furnaces this amounted to £200 per annum for day and 
night working, and £300 per annum for day working. The author’s 
machine could be designed to give an adjustable leading power factor, 
and this again might lead to an appreciable saving in the cost of power ; 
in one case by correcting the power factor from 0:75 to 0-95 the net 
saving per annum by reduction in maximum kilovolt-amperes charge 
worked out to about £100 perannum. The balancer had two disadvan- 
tages, as compared with transformer and reactance—(1) the reliability 
depended on running machinery as against static apparatus; (2) the 
possible range of adjustment of reactance in the single-phase circuit 
appeared more limited. This latter point was of importance, qs finality 
in the design and working of furnaces had not yet been attained. 

Mr. J. F. SHIPLEY said the Paper suggested some new aspects of elec- 
tric furnace work. In undeveloped countries such as South America, 
and Bolivia especially, a machine of the type described by the author 
would be very useful; hitherto machinery in such countries had been 
largely supplied from America and Japan. In such cases cost of machi- 
nery was not highly important, in view of the freight charges ; the main 
consideraticn was to be able to do the work. The speaker instanced a 
case of a plant erected in Bolivia at a high altitude, where Diesel engines 
and alternators were installed, and the low power factor had led to very 
inefficient results. In such a case a suitable balancer or static apparatus 
would have entirely altered the position. English firms had neglected 
business in Peru, Chili and Bolivia, and it was very difficult to induce 
British firms to alter their designs to suit the local conditions. 

Dr. W. Cramp inquired why a rotating balancer with transformer had 
not been considered. Such a machine would take the three-phase power 
into one winding, and give out single-phase power from the same winding, 
the latter being transformed by means of a static transformer. Such a 
combination might be cheaper than those mentioned in the Paper. In 
connection with single-phase versus polyphase furnaces the disadvantage 
mentioned of a possible breakdown across the top of the furnace (due 
to the P.D. between the pair of carbons situated there) was partially 
offset by the ease with which the polyphase furnace could be started 
and the complete freedom from troubles at the bottom electrode, which 
occur in single-phase furnaces. In a polyphase furnace the existence 
of the P.D. between the electrodes enabled a cold charge to be gradually 
melted down while the bottom or neutral conductor was practically non- 
conducting. When the metal was melted and the bottom hot the 
current passed partly between conductors and partly through the metal 
to the neutral], giving uniform heating and rendering it possible to use the 
whole furnace bottom as the neutral pole, instead of the localised single- 
phase bottom carbon. In the single-phase furnace the voltage between 
the terminals could be raised to almost double that practicable fora 
polyphase furnace. But in i.uture the electric furnace would be used 

much more for refining than for breaking down ; if so, the advantages 
of the high voltage very largely disappeared. The figure of 2,000 kw. 
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given for a 15-ton furnace could be equalled with a polyphase furnace. 
Power station engineers had generally complained less about large 
fluctuations of power than large fluctuations of current ; if the current 
was largely wattless they still complained if there were large fluctuations. 
Probably a constant current machine would be at least as valuable as a 
constant power machine. A recently introduced regulator worked in 
such a way that the moment the voltage between the carbons fell below a 
certain pre-determined figure the carbons were raised, so that the length 
of the arc was increased and the voltage restored. This went on until all 
the material was molten, when the ordinary Thury regulator came into 
action. By this device the furnace became entirely automatic. The 
only condition under which this regulator was not very satisfactory was 
in connection with new carbons, which were apt to split the first time 
they were heated. He wished to congratulate Prof. Walker upon the 
ingenious method of compensating for the reactance of the alternating- 
current winding by means of that small winding introduced, through 
which the leakage flux was passed. He remembered a machine that he 
made some ycars ago for quite a different purpose. Dr. Cramp then pro- 
ceeded to discuss in some detail the calculation of leakage through the 
compensating winding. He also referred to current-swinging, which 
might lead to temporary or partial short-circuits. Such swings of the 
current were liable to set up very high pressures, particularly in the 
final turns of the winding, and were the cause of many transformer break- 
downs. Insulation was a most important point both to the designer and 
the uscr. 

Mr. W. H. Lea said he had recently had the opportunity of seeing the 
synchronous balancer at work at Darlington, which was supplying 
current to a single-phase Snyder furnace with one upper electrode, and 
the return being through a water-cooled steel electrode in the hearth. 
When the metal had been run off into the ladle a rather deep de- 
pression was left in the furnace hearth, and while the furnace was still at a 
white heat a steel peg had to be inserted in the molten end of the bottom 
electrode and the furnace bottom fettled upto the correct shape. Although 
the single-phase furnace at first sight seemed attractive, the advan- 
tages of this type were more apparent than real. From the electrical 
standpoint the increased voltage of the long arc enabled the same energy 
to be supplied with half the current. But while this was suitable for 
melting down metal without changing the composition (as was being 
done at Darlington), if the metal required refining there must be a short 
arc with more area or surface than the single-phase type. The furnace 
would be improved, and be more adaptable if both electrodes were placed 
above the bath of metal, thereby eliminating the objectionable and 
dangerous bottom electrode. Three other types of furnaces at work had 
also been examined. The three types were the Héroult, with three 
electrodes all above the hearth working simple three-phase; the 
Greaves Etchells, with two electrodes above the hearth, and the third 
phase working through the hearth and supplied by a special trans- 
former; the Electro Metals, with two sibs: above the hearth, sup- 
plied with two-phase current by Scott connected transformers from a 
three-phase supply, the hearth being conducting and forming a common 
return for the two phases. There seemed little essential difference in the 
three types from the melting point of view. Prof. Walker claimed 650 
units per ton of steel. This must be for melting only, as the average 
consumption for melting and refining was 780 units per ton. In some 
cases, melting alloy steels, 900 to 1,000 units were required. The suc- 
cese of the electric furnace had chiefly been attained on alloy steels, If 
steel was wanted in large castings there was no possibility of competing 
with the open-hearth furnace with electrical energy at the present price, 
The tendencyseemedto be towards multiple arc furnaces for the larger 
sizes. There would probably be large furnaces with six or more elec- 
trodes in the future, arranged to cover the whole surface of the metal and 
melting and refining very rapidly indeed. These could be supplied with 
three-phase current, with two arcs on each phase, each electrode having 
its own transformer, and coupled Y with the neutral onthe hearth. The 
transformers sgould be single-phase, and all of the same size and pattern, 
so as to be interchangeable. 

Prof. WALKER, in reply, expressed interest in Dr. Cramp’s formula for 
calculating leakage. Fortunately, in the actual performance of the 
machine not much depended uponfthe leakages referred to. The main 
portion of the leakage occurred between the narrow places here, which 
were only cm. long. As regards the leakage between these phases, the 
method of calculation was convenient, but he doubted if the flux density 
was quite as represented. The best method was that dealt with in the 
speaker's book. 

Dr. Cramr agreed thati this was so except in certain special instances. 

Prof. WALKER, continuing, said that there had been an insulation 
breakdown on one of the machines almost at the beginning ; that was not 
due to the surge, but to an over-zcalous foreman’s mistake. He had 
scen the automatic regulator Dr. Cramp had referred to at the British 
Products Exhibition. It was ingenious, and very good for polyphase 
furnaces, which certainly needed something of that kind. The main 
point in connection with the Snyder arrangement of the reactance was 
obtaining stability. Upon that the intregrity of the lining depended 
When you introduced the balancer you got not only a small input of 
power, but also a small input of current. There was no reason why one 
could not have a single-phase furnace with as many cerbons as one liked. 
The starting was done by an electrode at the bottom. There was no 
difficulty in starting whether it was silica and acid lining or a basic lining. 
Furnaces were used both for melting and for refining. In most cases 
where they did refining they had the melting first. There were cases 
where the cast iron was put into the furnace, but in most of the furnaces 
in this country they did their melting first and then their refining. The 
melting furnace was the one which took| the power, therefore it was a 
very great advantage to be able to melt at a high voltage. 
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Water Power in Great 


Britain. 


The view has generally been held that the amount of 
water power in this country is not worth serious con- 
sideration as a means of generating electric power. There 
are two main reasons why this idea has been rather tacitly 
accepted. The first is that we have so far had an abundance 
of cheap coal, and the second is that our industrial areas 
are at a considerable distance from those localities where 
water power is to be found. With regard to the first 
point, however, 1t must be remembered that our coal 
supply is a wasting asset. Not only so, but the cost of 
obtaining coal in this country must inevitably “become 
higher as greater depths are reached, and there is the 
further fact, of which everyone is well aware at the moment, 
that the cost of labour is also likely to increase. Never- 
theless, it was not until the Nitrogen Products Committee 
of the Ministry ef Munitions began to look mto the subject 
of cheap power that it appeared desirable to obtain more 
information than that hitherto available. This Committee 
was faced with the problem of obtaining large blocks of 
continuous power at a low cost, and after examining some 
specific water-power schemes which were found to be of a 
distinctly promising character the Committee recommended 
that a thorough investigation should be made of the 


water power resources of the country. This recommenda® 


tion was brought to the notice of the Board of Trade, and 
the President decided with the concurrence of the Minister 
of Reconstruction to appoint a Committee to go thoroughly 
into the whole question. The interim report of this 
Committee has now been published, and will be found in 
abstract on another page. 

The view that water power in this country was not 
worth serious consideration was supported so recently as 
1905 in the final report of the Royal Commission on Coal 
Supplies, which came to the conclusion that the total 
‘saving in coal which might be effected by using all our 
available water power would only be about 1,200,000 tons 
perannum. The present report of the Board of Trade Com- 
mittee goes to show that this view is not tenable. Taking 
the case of nine Scottish water powers and neglecting 
others that have not been so closely examined. the con- 
clusion is reached that these particular schemes would 
be capable jointly of generating a continuous supply of 
183,500 E.H.P., equivalent to 1,200 million kw.-hours per 
annum.’ The whole of the steam power stations in Great 
Britain, omitting private power plants, generated 4.628 
million kw.-hours in the year 1917-18 and consumed 
7-16 million tons of coal. Upon the basis of the present 
average practice at coal-fired power stations as shown 
by these figures, the nine potential water powers thus 
represent the equivalent of 1-85 million tons of coal per 
annum. We do not know that this is quite a legitimate 
conclusion to reach, because, in the case of the water power 
stations a 100 per cent. load factor is assumed. If the 
corresponding load factor were attainable in the present 
steam stations the number of kilowatt-hours generated 
per ton of coal would undoubtedly be higher. Neverthe- 
less these schemes no doubt represent the equivalent of a 
large amount of coal, which may well be more than what 


THE ELECTRICIAN. \ 


Marcu 28, 1919. 


was considered in 1905 to be the equivalent of our total 
water power. 

Since those days a great deal more has been done in 
power transmission, and even in this country we should 
probably be prepared to look much more favourably, 
officially and otherwise, upon comparatively long overhead 
transmission lines. Transmission would enable such dis- 
tricts as those of Glasgow, the Clyde Valley, Edinburgh, 
Aberdeen and Dundee to be supplied from hydro-electric 
stations, more particularly if they could be linked together. 
As a matter of fact, the load so provided would not be 
sufficient to absorb the total output of these schemes, 
and if they are to be properly utilised it would be necessary 
to include electrochemical industries, such as carbide and 
calcium cyanamide, which might spring up in the neigh- 
bourhood of some of the power stations. 

The latter point emphasises one of the difficulties in 
introducing hydro-electric schemes, namely, that the 
capital expenditure is necessarily heavy at the start and 
only becomes what may be regarded as more or less normal 
when the stations become well loaded. In any case, it 
is scarcely necessary to remark that the question of capital 
cost 1s one of the greatest importance. Fortunately, the 
schemes which have been considered can be developed, 
evén with the addition of 50 per cent. to allow for post- 
war conditions, at a cost which is not unreasonable. We 
notice that the cost of one of these schemes is as low as 
£17 per effective E.H.P., and the. average is £38-5. In 
passing, we may, perhaps, be allowed to suggest that 
it is much more convenient to deal in kilowatts than in 
horse power in schemes of this kind. Possibly the horse 
power is retained out of deference to the civil engineers 
concerned. We think, however, that nothing is gained 
by so doing ; in fact, it is rather confusing than otherwise, 
and, generally speaking, it is much better to keep to the 
kilowatt all through. There is even much to be gained 
by carrying the idea still further, as has been elaborated 
by Mr. Hopart. To return to the report, it is interesting 
to note the conclusion that so long as the cost of develop- 
ment does not exceed £60 per effective E.H.P. (i.e., £80 
per kilowatt) it is possible for a water power scheme of, 
say, 5,000 H.P. or upwards, to compete on an equality 
with the very best steam power station, assuming 12,500 
B.Th.U. coal at 10s. per ton delivered. The final result is 
that electric energy could be delivered into the industrial 
districts of Scotland at a cost which would be considerably 
lower than the present cost of electricity. This is un- 
doubtedly an important conclusion, considering the ten- 
tency of costs to rise. 

It is something of a commentary on the slight attention 
we have given to the question of our water power resources 
in this country that the present investigation has enly been 
rendered possible through the rainfall records which are 
based on purely voluntary effort. 

It is also interesting to observe that the Committee 
points out that wider development of water power schemes 
is largely prejudiced by the costly system of obtaining the 
necessary authority by means of private Bills and by the 
multiplicity of interests to be considered. For this reason 
the suggestion is made that the development of all water 
powers above a certain size should be secured by the 
State, and further that the powers now vested in numerous 
departments, boards and other bodies should be revised 
and co-ordinated. If only this were done there is un- 
doubtedly still a prospect of this country taking advantage 
of its natural undeveloped resources. We shall await with 


interest the further reports on the important work of this 
Committee. , 
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Distribution of Heat, Light and Motive Power by 
Gas and Electricity." 


By Sir DUGALD CLERK, F.R.S.) 


The gas industry of the United Kingdom carbonises about 
20,000,000 tons of coal per annum, of an average estimated calorific 
value of 13,000 B.Th.U. per lb. The proce s is economical. The 
three main products produced—coal gas, coke and tar—are capable 
of evolving, ón complete combustion, 71 per cent. of the original 
total heat of the coal. Of this, 25 per cent. is obtainable from coal 
gas and 46 per cent. from the coke and tar. If we consider the whole 
of the heat used in the process, amounting to 29 per cent., to be 
debited against the principal product, coal gas, then, the thermal 
eficiency of the gas making process is 46 per cent. Jf the whole of 
the gas produced be completely burned, the heat evolved will be 
equal to that which could have been produced by the combustion 
of 25 per cent. of the original coal, amounting to 5,000,000 tons ; 
but the efficiency of production of gas is 46 per cent., so that 5:0-46=— 
10-9 million tons of coal is used in the process, leaving still a heat 
equivalent in the remaining coke and tar of 9-1 million tons of the 
original coal. 

The electrical industry of the country. according to Mr. D. W cone 
the technical adviser to the Coal Controller, in the vear ending March 
31, 1918, generated 4.674,000,000 of electrical units on a coal con- 
sumption of 3-47 lb. of coal per unit, the calorific value of the coal 
being 11,600 B.Th.U. per lb., the thermal efficiency of generation 
being 8-5 per cent., and the total consumption of coal in the year 
7:3 million tons. The coal was of lower thermal value than gas coal, 


11-6 
correcting for this, 7-3 >: 31 = 6-5. 


in the proportion of 11-6 to 13; 


Had the coal been of the same heat value as gas coal, the quantity 
consumed in a year by electricity would have been 6-5 million tons. 
The amount of heat which could be generated by the electric current 
actually produced was 8-5 per cent. of the total heat of the coal, and 
6-5 x 0-085=0-55 showed that this heat could have been obtained 
by the combustion of 0-55 million tons of coal at 13,000 B.Th.U. 
pertb. As regards capacity for heat production of the two industries 


sat ; v0, o, : 
as now existing, the gas industry has p.57 ne times the capacity of 


the electric industry. The thermal efficiency for the generation of 
heat quantity by gas was over five tinies that of electricity. Taking 
the efficiency of transmission of gas and electricity as approximately 
90 per cent., the heat capable of generation by the consumer re- 
mained at the same proportion. 

For heating rooms, water heating, cooking and metal melting, a 
much greater heat quantity must be used at the electricity generating 
station than at the gasworks, to apply the same quantity of heat 
required, varying from 2} to six times. The probable value of the 
ratio of thermal efficiencies from user’s apparatus to gasworks, or 
electricity generating station, was about four. Electric heat supply, 
if substituted for gas heat supply, would necessitate the consumption 
of four times the fuel, and the coal consumption would be very 
seriously increased. 

The case was different, how ever, when light was produced by the 
two systems. The inverted incandescent lamp requires the use of 
47 B.Th.U. at the gasworks for each candle-power hour obtained by 
the consumer. The one-watt electric lamp requires the use at the 
generating station of 54 B.Th.U.; the half-watt lamp, 31; upright 
gas burner, 82; equal number of vertical and upright burners, 64 ; 
high-pressure gas, 23; flame ares, 15. From these figures it was 
evident that the competition between gas and electricity in lighting 
was very keen, and conditions other than heat economy would de- 
termine as to the system to be applied. 

At about 75 per cent. of full load a gas engine of the ordinary type 
would deliver to the consumer as actual or brake-horse-power 11 
per cent. of the heat used at the gasworks to produce the necessary 
gas for distribution to the consumer, while an electric motor would 
deliver, also as brake-horse- power, only 6-8 per cent. of the heat used 
at the electricity generating station. The efficiency of the gas power 
production and distribution was thus over 1-6 times that of the 
electricity system. 

If all gasworks operated at the high efficiency of some selected 
examples, the thermal efficiency would be 57 per cent. instead of 46 
percent. Similarly the thermal efficiency of electric power stations 
would be 13 per cent., instead of 8:5 per cent. Taking the best 
domestic apparatus the author reached the conclusion that gas would 
deliver 3:24 times the heat obtained by electricity from the same 
quantity of coal. 


* Abstract of Danci read Poton the Royal Society of Arts. 


generating station per candle-hour ; 


. quarter load may also be taken at the sane value. 


In the production of light the case of electricity was now improved 
relatively ; the one-watt lamp required the use of 35 B.Th.U. at the 
half-watt lamp, 20-4 ; inverted. 
burner, 36; high-pressure gas, 19; flame ares, 9. 

With regard to motive power, under what might be termed the 
best gasworks and electricity generating conditions the gas engine 
gave a return of 13-6 per cent. brake-horse-power for 100 heat units 
used at the gasworks, while electricity returned 10-4 per cent. In 
motive power gas had still a distinct thermal advantage over elec- 
trically transmitted power. 

The author then considered the effect of improved methods. With 
an efficiency of gas production of 75 per cent.. and that of distri- 
bution as 93 per cent., the combined efticiency would be slightly 
under 70 percent. The efficiency of power production by gas engine 
would then be 0-25. 0-70 =0-175--that is, 17-5 per cent., and the 
value for light and heat would improve to 70 per cent. That is, 70 
per cent. of the heat of gas production would be available to the 
consumer for heat production, and low-pressure inverted incandes- 
cent gas lighting would require a coal consumption at the gasworks 
of 30-3 B.Th.U. per candle-power hour instead of 47 B.Th.U. of 
existing usual practice. 


Comparing now the results aimed at in the flutuite by the projected 
electricity super-stations, and the perfected systems of coal gas 
generation, it appears that in the generation of heat gas will produce 
75 per cent. out of 100 heat units used in the works to produce the 
gas, and the great electricity station will generate electrically 19-6 
per cent. of the heat consumed in the generating station. From the 
heat generating point of view, gas is superior to electricity in the 
proportion of 75/19-6=3:8 to 1. 


For lighting the low-pressure inverted incandescent burner would 
use at the gasworks 30:3 B.Th.U. per candle-hour at the consumer, 
while the one-watt lamp would now use 23.5 B.Th.U. at the station 
per candle-hour at the consumer. Electric lighting would thus be 
thermally the more economical. As to motive beau the use of 100- 
heat units at the gasworks would deliver 17-5 per cent. as brake 
horse-power to the consumer. For the electra generation of 
power, the efficiency of distribution, including station use of current, 
may be taken as 90 per-cent., and the dynamo efficiency at three- 
The brake-horse- 
power supplied to the consumer would thus be 19-6 x 0-9 x 0-9= 15-9. 
The thermal efficiency would be 15-9 per cent., against MMe per cent. 
obtained by gas. 

, in the future, therefore, the only field in which electi showed 
any thermal gain was in lighting. But even here the past record of 
gas invention showed that great developments were still probable. 

So far a3 concerned the gas industry of the United Kingdom, the 
new proposed super-stations would not save fuel but waste it.. 
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DISCUSSION. 


Lord MorLrTON, who presided, in the course of discussion, said that 
when they were dealing with the science of industry able descriptions 
were no good. They must get down to figures. Sir Dugald Clerk had 
stated actual figures, and, on examination, had pointed out that so far 
from the universal use of electricity leading to economy it would lead to 
great waste.of coal. If the population of a nation was to get the full 


_ value out of a piece of coal it must be used very largely in the households 


Of course, the heavy work could be done in the factory, but the dominant 
need was to turn the energy of the lump of coal into something which 
could be used in the house for fire, for lighting, and probably to an in- 
creasing extent for motive power ; that was to say, we should have small 
engines to do work, whether they were dynamos or small gas engines, 
but the two important things were warmth and lighting. If they had 
got to change the form in which the energy remained in the lump of coal, 
they had got to make a big sacrifice. Four-fifths of the energy was 
sacrificed in order to change it to something that could be sent to our 
homes in the shape of electricity. In making gas the loss was nothing 
like so big as the loss through burning the coal under a boiler in order to 
generate electricity. Regarding the question of heating, he thought no 
one would doubt that the great waste of coal in a civilised country like 
England was its use in open fires. Now, was the use in open fires going 
to continue ? If it was going to continue, then the amount of coal we 
Say ed by the suggested methods of coal conservation would only goa little 
‘way towards making up for the waste in open fires. But if we desired 
to have an economical substitute for the open fire, then gas left electricity 
entirely out of calculation. Regarding this apparent rivalry of gas and 
electricity, for the purpose of rendering as serviceable as possible to man- 
kind the coal upon which we depended so much both were needed. The 
one would be better under some circumstances and for the purpose of 
rendering some service, but the idea of the one driving out the other 
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use them all as they served their purpose best. 


TA 


_in factories, his Lordship would appreciate what he was up against. 
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would be a distinctly retrograde idea which would be a disgrace to our 
modern science. 

Mr. F. W. GoopeExNoveH (of the Gas Light and Coke Company) said 
he thought all of them had a vision of a bubble bursting as Sir Dugald 
dealt with the subject, a bubble that had been assiduously blown in 
public for the delusion of the housewives and householders of the country 
during the past few months. He felt there would be great disappoint- 
ment in many hamlets and fields and farms and towns in the country at 
the disappearance of the vision of the supply of cheap electricity that 
was going to do everything in the direction of heating, cooking and firing 
throughout the country because no legislature could possibly sanction 
measures to foster proposals that would lead to such costly waste of the 
fuel resources of the country--all too limited as they were—as would be 
involved in the displacement not merely of gas as used at the present 
moment but of coal as used in the houses of the country by electricity. 
An official of the Coal Mines Department told him he thought 40,000,000 
tons about represented the consumption of proved coal for domestic 
purposes in the country at the present time. Taking the Coal Controller’s 
estimate of the gas equivalent required to replace coal for fuel purposes, 
gas could do the service to the householder that was done by the 
40,000,000 tons of coal for a net destruction at the gas works of 30,000,000 
‘tons of coal at the present time, and taking Sir Dugald’s estimate of the 
‘possibilities of gas production in the future, a destruction of 20,000,000 
tons of coal at the gas works could displace the 40,000,000 tons a year 
used in fuel form in the homes of the country at the present time. On 

‘Sir Dugald’s figures it would take 120,000,000 tons of coal destroyed at 
the average electrical generating station to-day to give that equal service 
-or 60,000,000 tons at the super-stations promised us, with the efficiency 
‘promised us of something under 2U per cent. of thermal eiticiency. When 
they bore in mind that the use of the coal at the generating station would 
see the destruction of all the by-products that could be recovered if the 
‘coal were treated at the gas works, the case for the use of electricity as 
.a fuel of the future fell, he thought, still more completely to the ground. 
Mr. W. H. PATCHELL suggested that Sir Dugald Clerk had dealt with 
the subject only from the thermal point of view. Unfortunately, coal was 
not the Konetary standard of this country. We had to look at every- 
thing from the financial point of view. If we had only a currency in coal, 
he agreed that Sir Dugald had proved his case up to the hilt. Some of 
his figures naturally required a little amending to put before men of 
ordinary information. If gas was so very superior to electricity for 
lighting, heating and motive power, he would ask why electricity had 
been so very largly used for the purpose of driving machinery upon which 
the winning of the war had depended. The production of gas had in- 
‘creased, but all the factories had not been driven by gas—many had been 
driven by electricity. Lord Moulton suggested taking small gas motors 
into houses, but if he saw the difficulty there was in accommodating gas 
He 
(Mr. Patchell) was using gas engines very largely himself. Neither gas 
nor electricity would cure everything. He looked on each as a tool, and 
until they gave up their partisanships, and looked at these things broadly 
as tools, they would not get very far. They had got to take that which 


-would serve their purpose best, and that perhaps could only be served 


from the financial point of view. 

Prof. W. E. DaLBy said he was perfectly certain with the last speaker 
that what they had to do was not to depend upon one form of energy, but 
Lord Moulton had 
referred to a newspaper article in which he (Prof. Dalby) believed it was 
‘stated that the United States Navy was now suppbsed to be driven by 
electricity. Well, of course, that was very amusing to those who knew 
anything about it. Electricity was a means of transmitting energy. It 
was not a source of energy at‘all. Electricity was a most useful way of 
transmitting power and of transmitting light in certain circumstances, 
and, whether we used electricity or gas, we had to get back to the coal 
and burn it somewhere or another. If that was realised he thought their 
deas would get very much straightened out. It was a great pleasure 
‘to hear Lord Moulton state most clearly the general aspect of the matter, 
with a slight touch on the political aspect also. 

General H1tts said that what the citizen of the future wanted was a 
‘supply of heating gas. 


Colonel CRompTon remarked that the pendants in that room were put 
up 40 years ago, and he thought the whole controversy that day was very 
much on the same lines as it was then, that was to say, that in dealing 
with the question on its merits, as Mr, Patchell said it was to be regarded, 
the people who used the older thing—gas—were violently for the gas, 
and the electrical newcomers were violently for their baby. Their baby 
now was an old man, and he was going to say something which did not 
‘contribute to Sir Dugald’s figures, namely, the convenience of the old 
man. It was perfectly true that the idea of a cold world when the coal 
was exhausted was a very horrible prospect for the human race, and it 
was particularly horrible to a man when he had got to the age when his 
bodily heat was of very great importancetohim. He (Colonel Crompton) 
wis approaching that age, if he had not come to it, and he sympathised 
with the cottager who cowered over a small fire in his cottage, and wished 
to give him an electric radiator, for he would then get his comfort with 
less units of coal burned. They who wished to live comfortably did not 
want heat by conviction. They did not want to live in hot rooms; they 
wanted to have something resembling sunlight. The radiating fire of 
the sun on the skin could be imitated to some extent by the electric 


radiator, and he did not think that could be done by any gas radiator he | 


had ever seen. They could apply heating to the old man or the invalid, 
and give him his radiator within a few feet of his skin. Now they were 
obliged, however efficiently they made the gas radiator, to put it over on 
«cne side of the room, whereas the portable electric radiator could be taken 
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up to the old man or the invafid’s bedside, and it was the greatest comfort 
to them that it was possible to conceive. Hehad recently had to undergo 
operations, and he had thanked God that eleetricity had teen introduced 
and distributed in London. Everyone who had gone through experi. 
ences like he had gone through had felt something of the same thing, and 
that they would like to give in the poor man’s cottage that which they 
who had got distribution of electricity in Lomdon had available. The 
late Coal Controller—who was killed by hard work—conferred with all 
of them, and it was only after a great deal of trouble that a schedule was 
fixed. It was a fair schedule, and he had proved over and over again 
that the price of electricity against gas then fixed was a fair way of putting 
it. Everybody who had looked into their bills for electricity and gas 
this year would find that on the whole that thing was fairly framed. In 
that it was taken into consideration—the great convenience as Mr. 
Patchell had put it—that they could use their electricity supply in ex- 
tremely small quantities if they wanted it. They could use it for heating, 
power or light, and it was for that reason he thought that distributed 
electricity in the villages of England would be an immense boon to the 
rural population, and he did not think the extra coal that would be burned 
would be very great, simply because of the- more economical use for 
which the poor man would have to pay for his radiator and possibly his 
cooker. On the question of personal comfort and convenience, espe- 
cially to the old and the invalid, electricity possessed enormous advant- 
ages. It was a necessity, and they could not do without it. 

Sir DUGALD CLERK, replying to the discussion, said he hoped Mr. 
Patchell did not think for one moment he desired to underrate the tre- 
mendous services which had been given to Britain and the world by 
electricity. He had made it plain that he was dealing with the thermal 
aspect of the question. Electricity was admirably suited for lighting 
and for power also. Mr. Patchell said they were to stand on cost. If 
they. were to stand on relative cost, electricity would disappear in many 
of its uses. As regarded the electric radiator, no doubt there was a great 
deal in Colonel Crompton’s point that it could be brought closer. They 
were willing to compete in a perfectly friendly way with the electricians, 
and the latter were willing to compete with them if the politicians did 
not interfere too much. 

A hearty vote of thanks was accorded Str Dugald Clerk, on the pro- 
position of Mr. W. H. Massey. 


The Application of Electric. Welding 
in Ship Construction and Repairs." 
` By J. R. SMITH. 


The author points out that the ease with which a high temperature 
can be produced at any required spot by the electric current led to 
the adoption some years ago of electric welding on the system intro- 
duced by Mr, Bernados, which employs the heating power of the 
electric rc. The method of using the heat wes quite simple, an 
ordinary electric light carbon being secured in a special holder 
through which passed en insulated conductor carrying the current 
to the carbon. The carbon was connected with the positive mam 
from the generator, and the metal to be heated was joined to the 
negative main. The cerbon was first put in contact with the metal 
near the part to be welded, and then drawn a short distance away, 
when the electric arc was struck and the metal was quickly heated. 
The arc was 4in. to 4}in. in length. In about 12 seconds the 
required temperature was produced, the arc wes removed and the 
weld wes hemmered in the ordinary way. The current employed 
was about 150 amperes at 70 volts. 

The use of cerbon proving unsuitable for boiler work or for any 
part of & structure subject to heavy stresses, Pommce, of Hamburg, 
introduced the system that is now generally followed. The principel 
feature of this method is that the iron welding pencil forms one pole 
and the part where the welding is to be done the other—an innovation 
that makes possible a perfect condition for carrying out many 
intricate operations. Another advantage of the process is the 
avoidance of great hest and the consequent physical distress occa- 
sioned to workmen operating in confined spaces. The extremely high 
temperature of the electric arc repidly brings to a welding heat the 
small point being dealt with, the point of the iron pencil simul- 
taneously rising to the same temperature, when & drop is deposited 
upon the work and combines with the metal heated to receive It. 
The drops from the welding pencil follow one enother in quick suc- 
cession until the space is filled end the work completed. Although 
the tempere.ture produced is 3,500°C., it is rezched rapidly, and the 
work is finished before the heat has been transmitted to any greet 
extent to the surrounding metal. 

Descriptions 2nd illustrations are given of typical repairs that hare 
been successfully carried out under the author's supervision, and for 
which considerable economy in money end time is claimed, inasmuch 
23 the necessity for renewals was obviated. 

The success of this system of uniting metals has encoureged the 
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idea of substituting it for the present method of riveting in the main 
structure of seagoing vessels, as great saving in material would result 
if plates were butt-welded instead of le p-jointed or strapped, and in 
any case marked ‘economy of material would result from eliminating 
rivets to a large extent, if not entirely. Extensive tests in the 
application of arc welding. to ship construction carried out at a 
Government dockyard on plates } in. to 1 in. thick have given very 
satisfactory results. 

In experiments cerried out by the author all the tests applied were 
for cross-bending and tensile stress, whereas he is of opinion that 
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fatigue tests should be also made and examined. Lloyd's Register 
of Shipping, after exhaustive investigation in this direction, and into 
the effects of vibration on-welded joints, has, in conjunction with the 
British Corporation and the American Bureau of Shipping, recently 
issued an extensive list of work in which electric welding may be 
applied on vessels “ classed ’’ by them. o 

The author points out that the secret of success in electric-arc 
welding being largely in the hands of the operator, very careful 
inspection is essential to good results and to progress in this new 
method of construction. 


Great Britain’s Water Power. 


The Water Power Resources Committee of the Boerd of Trade have 
issued an Interim Report which is given in the + Board of Trade Journal ” 
for March 20. In the final report of the Royal Commission on Coal 
Supplies, issued in 1905 it was stated that the total amount of water- 
power in the British Isles was not worth considering in relation to the 
coal supplies, and that the total saving in coal which might be effected 
by the use of all available water-power would only be about 1,200,000 


tons per annum. From the report of the Water Power Resources Com. | 


mittee, which was appointed in June, 1918, this conclusion was very far 
from representing the actual position. It has now been shown that, 
upon the basis of the present average practice in coal-fired power stations 
in Great Britain, nine potential water-power schemes alone out of a large 
number existing in Scotland and in other parts of the country would 
represent an annual seving of 1,850,000 tons of coal. It first became 
vlear to the Government that a systematic survey of the water-power 
‘resources of the United Kingdom was a question of practical importance 
through the investigations of the Nitrogen Products Committee, ap- 
pointed in 1916 by the Ministry of Munitions. The latter Committee 
recommended (in December, 1917) that a thorough investigation should 
be made of the water-power resources of the country. The Committee 
of the Conjoint Board of Scientific Societies which was appointed to 
report upon ‘‘ what is at present being done to ascertain the amount and 
distribution of water-power in the British Empire,” also issued a pre- 
liminary report in July, 1918, in which recommendations were made in 
regard to the necessity for a systematic investigation by the British and 
Imperial Governments of gll reasonably promising water powers. The 
present Iaterim Report of the Water Power Resources Committee deals 
principally with selected schemes in Scotland, but it is anticipated that 
investigations now in progress will reveal the existence of a substantial 
aggregate of smaller water powers in England and Wales.’ The problem 
in Ireland is being dealt with locally by a special Sub-Committee. 

a Interim Report states that reports in the possession of the Com- 
mittee dealing with a portion of Scotland alone show that nine water- 
power schemes are capable of generating a continuous supply of 
183,500 E.H.P. corresponding to an output at the hydro-electric stations 
of 1,200 million units per annum. The whole of the public steam power 
stations in Great Britain generated in 1917-18 4,628 million units and 
consumed 7-16 million tons of coal. Upon the basis of the present average 
practice at coal-fired power stations, the nine potential water powers 
represent the equivalent of 1-85 million tons of coal per annum. It would 
be practicable to transmit the electrical energy developed at these water- 
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power stations to industrial centres in Scotland, for example, to Glasgow,, 
the Clyde Valley, Edinburgh and District, Aberdeen and Dundee. Allow- 
ing for losses in transmission and transformation, the nine schemes could 
deliver at least 1,000 million units within a radius of supply of from 80 to 
85 miles. The total number of units generated in 1917-18 by all the 
public steam power stations in Scotland was 637 millions, and involved 
the consumption of over 806,000 tons of coal. If the nine water-power 
schemes were fully developed they would therefore be capable of sup- 
plying about double the present output for. power, traction and lighting 
in Scotland. As an alternative outlet for a part of this large amount of 
power, industries dependent upon considerable blocks of cheap power, 
for example, the manufacture of carbide or calcium cyanamide, or other 


‘electro-chemical or metallurgical processes, could be established close 


to those of the water-power stations. _ , 

The estimated cost of developing the nine schemes is £7,075,000, but 
except for scheme A, the figures for the capital ċost do not include an 
allowance for interest on capital during construction. This item would 
represent an addition of 74 per cent. to the separate totals. The esti- 
mated costs ot development are based upon pre-war contract prices with 
an addition of 50 per cent., which it is hoped will be ample to cover the 
post-war costs of works of this description. The costs are inclusive of 
all civil engineering and hydraulic works, power-house and plant, and of 
reasonable compensation for rights and property that would have to be 
acquired. Materials for the construction of light railways and hutments 
would be available from military stores. Each scheme will take approxi- 
mately 23 or 3 years to construct. 

Although only preliminary surveys have been made, the engineers 
employed for the purpose are of such high standing that the Committee 
feels that general reliarice can be placed upon their reports. After a 
careful consideration of the post-war prospects of developing power on 
a large scale by the most modern steam turbo-electric practice, the 
Committee has arrived at the conclusion that with similar conditions in 
regard to transmission and distribution, it would be possible fcr a water 
power scheme of, say, 5,000 £.H.P. or upwards to compete on an equality 
with the very best steam power station (assuming 12,500 B.Th.U. coal 
at 10s. per ton delivered), provided the cost of developing the water- 


- power did not exceed about £60 per effective electrical horse-power. In 


the case of schemes of smaller size situated remotely from existing power 
facilities, a higher capital coat per effective electrical horse-power would 
be permissible if the power were to be used for local requirements. 


. Cost or GENERATION. 

The Committee estimates that if the above schemes were fully deve- 
loped and fully utilised, the average cost of the electrical energy generated 
inclusive of all running expenses and capital charges, should not exceed 
0-15d. per unit at the water-power stations. It must be understood that 
such a cost would only hold in the event of the continuous use of practi- 
cally the whole output by works situated near the power stations. For 
ordinary industrial demands of a less continuous character the cost would 
be greater. The Committee further estimates that the energy could be 


~ delivered into the industrial districts of Scotland at a cost which would 


be considerably lower than the present cost of electricity. The effects 
upon the districts would be markedly beneficial, smoke and dirt would be 
reduced, and a large quantity of coa! would be saved or set free. 

These water-power schemes—and there are many others in various 
parts of Scotland which the Committee is investigating—provide the 
means of promoting the resettlement of the people in or near their native 
location, and of bringing about developments in agriculture and dairying, 
and of railways for other transport facilities. The Committee is unani- 
mously of opinion that these potential water powers are to be regarded 
as national assets, and that any rights or property necessary for their — 
utilisation should be acquired by the nation at reasonable and proper 
purchase costs. The Committee is further of the opinion that the water 
powers should either be developed by the State or leased to a public or 
commercial undertaking for a sufficient term of years to enable the lessees 
to redeem the large capital expenditure by means of a small annual 
sinking fund. If some of the above water-power schemes are to be begun 
at once for the useful employment of labour in 1919, the only possible 
way appears to he for the Government to promote a short Bill giving the 
Board of Trade powers to acquire the necessary rights, and for the Board 
to instruct the engineers at once to make further surveys where such are 
necessary, to prepare plans, &c. 

The Committee is in possession of further reports and estimates based 
upon surveys carried out in Scotland (Loch Broom area ; also the area 
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containing Lochs Glass, Morie and Brora), and in North Wales, and 
promising schemes are indicated in each report. For example, there is 
a power in North Wales which is capable of developing 4,400 continuous 
electrical horse- power at an estimated cost of £41-8 per effective electrical 
horse-power. Particulars have been submitted to the Committee of 
potential powers in the Lake District, in Devon and Cornwall, and else- 
where. A scheme for the utilisation of the tides in the River Severn has 
also been put forward. There appear to be numerous small water powers 
in many parts of the country, ranging from 100 £.H.P. to perhaps 
2,000 E.u.P. These are at present running to waste, whereas in many 
cases they could be usefully developed either for mills or for local agri-’ 
cultural and villege requirements. Alternetively, the powers could be 
developed in autometically-worked stations, which would deliver encrgy 
into a general electrical transmission network or would serve to supple- 
ment existing coal-fired power stations, 


PRINCIPLES OF DEVELOPMENT. 

From the broad review of the position, it is ehundantly clear to the 
Committee thet, in the development of the weter- power resources ef the 
United Kingdom, certain fundementel principles must be observed. For 
Instence :— i 

(a) The whole of a watershed must be thoroughly stedied end tke 
fullest use made of its potentiel weter- power consistent with reasonable 
capital expenditure, A development which would only result in e@ part 
of the power being utiised should not be permitted, if the ultimate u:e 
of the whole aveilable power is thereby prejudiced. 

(h) Proper regard must be shown to the interests of domestic and trade 
weater supplies, fisheries, Ke. 

It is important to remember, however, that in the case of large water 
powers considerably in excess of local requirements, it would not, in 
general, be commercially practicable to ensure a cheap local supply of 
electricity unless the powers were developed to the maximum extent and 
the bulk of the output utilised by an industry requiring practically a 
continuous supply throughout the vear. 

There are two outstanding factors which have been prominent in 
arresting the wider development of water-power schemes on a large scale 
in this country, namely :— 

(a) The costly, protracted end inefficient system of obteining the 
necessary authority by means of a Private Bill. 

(b) The multiplicity of interests to be reconciled, 

With regard to the former the Committee is of opinion that if the rights 
necessary for the development of all water powers above certain size were 
secured by the State, as and when required, many of the difficulties 
experienced in the past would disappear and preliminary waste of ce pital 
be obviated. 
~ With regard to the question of multiplicity of interests there is no doubt 
whatever that the powers now vested in numerous Departments, Boards 
and other bodies concerned with ditierent aspects of the water problem, 
require thorough revision and co-ordination. Many‘of the existing 
interests are or may be opponents of water-power devélopments, and if 
proper use is to be made of the valuable national asset represented by the 
potential water-power resources of the United Kingdom, the need of a 
simple, inexpensive and expeditious procedure for adjusting the claims 
of the several interests is vital. 


THE QUESTION oF CONTROL. 

At present the Committee does not express any opinion on the question 

whether unity of control could best be efiected by extending and co- 
ordinating the powers now possessed by Departments, &c., or by the 
appointment of a new Statutory Authority or Authorities with executive 
or only co-ordinating and advisory powers. In addition, the develop- 
ment of water powers for electricity supply has a close bearing upon the 
recommendations of the Board of Trade Committee on Electric Power 
Supply, and will require to be considered in relation to any legislative 
| i a to give effect to those recommendations. 
l he Committee urge the importance of rainfall records and that strong 
evidence has been submitted to the Committee regarding the leck of 
` adequate training facilities in the universities and technical institutes of 
the United Kingdom for young engineers wishing to enter the field of 
hydro-electric development. In view if the very large extension of water- 
power development that is practicelly certain to take place in the neer 
future, both in this country, in the British Empire, and in other countries, 
the Committee consider it important ia the interests of British industry, 
that steps should be taken to remedy this state of affairs. The Com- 
mittee recommends that its views on this matter be brought to the notice 
of the Minister of Education, the Secretary for Scotland and the Chief 
Secretary for Ireland, and suggests that Government support should be 
given where necessary for the initiation of special lectureships and courses 
in the subject of universities and technical institutes, 


Books Received. 


[Copies of the undermentioned works can be had from THe Execrrician Offices, on 
receipt of published price, plus postage. ] 


v Aircreft Identification Book,” by R. Borlase Matthews and G. T. 


Clarkson. (London: Cresbyv, Lockwood & Son.) Pp. xii.-++118. 3s. Gd. 
net. 

“Mechenicel Werld Year Book, 1919.” (Manchester ; Emmott & Co.) 
Pp. 272. 2s. net. 


" Molecular Physics,” by J. A. Crowcher, 2nd edition. (London : 
J. & A. Churchill.) Pp. viii.+190, 6s. net. 

“A System of Physical Chemistry.” Vol. IIL, Quantum Theory. 
By W. C. McC. Lewis. (London : Longmans, Green & Company.) 2nd 


edition. Pp. vill.+209. 7s. 6d. net. 


THE ELECTRICIAN.. 


| Marcu: 28, 191% 


Correspondence. 


comen 


CONTROL OF ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With regard to the proposed change in the method of 
controlling the electrical industry, there is one point to which 
I think it is necessary to call immediate attention. Unless 
care is taken it may be found that the Bill has gone through 
Parhament, and before long we may find that everything con- 
nected with electricity has became an official secret. 
~ It may be quite as impossible in the future for us to discuss a 
design of a joint box or to criticise any system of supply, as it 
is for men in the Post Office, or other Government. depart- 
ments, to give voice to their opinions. 

For instance, a man in the Post Offce who wrote to the 
Press criticising an installation of automatic telephone appa- 
ratus, and pointing oat its defects would immediately lose his 
position. 

This official secrecy is the cause of an enormous amount of 
inefliciency in Government departments. It results largely 
from the desire of rather ineflicient managers to shield them- 
selves from wholesome and much-needed criticism. 

Furthermore, the introduction of the official secret method 
into electricity would mean the immediate closing down 
of the electrical Press, so far as the electricity is concerned. 

All our progressive tendencies would be slowed dowa, and 
we would be put in the position of waiting to see what other 


counties did before we adopted any big developmeng. For 


instance, the automatic telephone could no doubt have been 
invented in this country had there been opportunity for the 
men on the telephone department to use their biains. As itis, 
we had to introduce it from abroad. 

The obstacle under Government control is this: A man has 
an idea. He puts it before the heads of departments. They 
offer to take it up, provided that he will prove that it is satis- 
factory. He on his part is unable to test the apparatus him- 
self, as he has no facilities, and probably no money. Asa 
result, the department waits for the inventor to develop it, and 
the inventor waits for the department to give facilities, andin 
the end nothing is done. 

Incidentally, as the I.E E. report has shown, Government 
departments think it a good plan to let a man spend all his own 
money, and a Jot of other people’s money, in developing an 
idea, and then to take it from him without payment. In this 
way the inventive faculty of the nation has been largely steri- 
lised, and we are squandering millions of money yearly by 
using means which are inefficient, when we might have had 
efficiency had we encouraged our inventors. 

How are we to meet the situation ? 
dealing with it are obvious. 

First of all we must maintain our rights to free discussion, 
free criticism and free investigation. This is a hard task, but 
not impossible. We must also, with it, maintain our free Press, 


Three methods of 


" without which the industry would lose its life, and become a 


bird in a museam, dusty and dead, and a source of disgust to 
the onlookers. l l 

Secondly, we must introduce a research department on 4 
big scale, whose business it will be to investigate new ideas 
and to develop them where profitable. To make such a 
research department workable, it should be divided under at 
least three diferent managements, and competition should be 
introduced between them as to which will produce the greatest 
number of successful results in a vear. This will prevent the 
research departments from degenerating into routine methods 
under which the managers pride themselves on their power ° 
detecting the nigger in every new idea. 

The third item, which is of overwhelming importance to the 
industry, is that some means must be introduced whereby the 
industry may make its voice heard in the Board of Control. 
This could be done by arranging that the Board of Control 
shall have a number of representatives voted on it, very much 
as members are voted on the LE E. and I.M.E.A. Council. 
These members should be elected for a strictly limited period, 
and continual rotation should be enforced, so that it will not be 
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possible to have the same people on the Board year after year. 
By this means some fresh blood will be introduced into the 
governing department every vear, which will help to prevent 
it getting unduly tied up with red tape. 

Many of us fear that the new control will mean the intro- 
duction of red tape, but a little care now may do much to 
reduce the strangling power of that all too prevalent suppressor 
of energy.—I am, &c., 7 


March 20. B. M. F. 
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MULTIPLICATION OF FREQUENCY. 
i TO THE EDITOR OF THE ELECTRICIAN. 
Sir: In your article * Should Wireless Telegraphy be Con- 


trolled ? ” published in vour issue of the 2Istult., you state that `- 


“the multiplication of frequency by aid of the properties of 
iron is French, Italian and German.” I think, however, that 
the writer of the article will find that the first demonstration 
of the possibility of this method was given by myself in an 
article entitled * Wave Shapes in Three-phase Transformers,” 
which appeared in THE ELECTRICIAN for Navember 10, 1905. 
Although the object of the experiments there described was 
not primarily to effect transformation of frequency, this latter 
result was clearly accomplished, and the arrangement formed 
_ the basie of a method published by Spinelli seven years later 
(see your issue for Oetober 25, 1912). 

Further, I should like to draw your attention to a statement 
by Major-General Squier (of the U.S. Army), in which he says 
that “ the direction of the beacon land radio station is deter- 
mined by maximum strength of signals in a highly ingenious 
manner developed originally by the: British ’’ (see ‘“ Proc.” 
A.LE.E., February, 1919, p. 103). Surely, in view of its 
value in the future development of aviation, this direction 
finder must be regarded as a “ novelty of the first order of 
amportance.’’—I am, &c., | 

Rugby, March 18. R. C. CLINKER. 

[In the paragraph to which our correspondent refers we 
were remarking upon the things that have “ revolutipnised 
Wireless Telegraphy during the past seven years.”:"Ù pon 
these matters we accept the judgment of the writers of standard 
books and important research papers, English and foreign, 
and cannot probe all the claims to priority which extend by 
fine shades backwards for a generation. We think Major- 
General Squier’s remarks are in full accord with our sentence 


that in ` improvements in detail of Wireless Telegraphy appara- 


tus .... . we may probably be credited with having done 
extremely well.” -Ep. E.] 


Notes on Electrical Heating and 
Gooking. 


‘Tae Score FOR INDUSTRIAL ELECTRIC HEATING. ~ Z 

In many cases the war has been responsible for the introductio 
of entirely new manufacturing processes, and the output of elec- 
trical energy during the war period shows an 80 per cent. increase 
over that of 1914. e 

Quite a number ọf industrial processes require a low temperature, 
and the use of electricity for this purpose has very considerably 
increased during the last three years. Also in connection with pro- 
cesses requiring very high temperatures, such as welding, metal- 
lurgical furnaces and tool hardening furnaces electricity has obtained 
a very firm foothold. 

With the advent of peace and the consequent freedom from war- 
time restrictions-on the supply of material, a vast field is opened for 
the application of electric heating in industry. The bookbinding, 
newspaper and printing trades employ blocking presses for em- 
bossing and pressing, calenders for surfacing, matrix driers for quick 
reproduction purposes, gluepots and drying cupboards, all of which 
offer a suitable field for the uee of electricity as the heating medium. 
The clothing, tailoring and laundry trades can with advantage 
employ electric ircns. Almost all sections of the felt and straw hat 
industries require heat for blocking and shaping purposes, which 
can be advantageously supplied electrically. The shaping and 
blocking presses used by corset, collar and glove manufacturers, 
and all trades employing wood pulp and papiermaché manufac- 
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tured into domestic or trade articles by means of blocking presses 
offer further scope for conversion to electric heating. 

The use of electric soldering irons in connection with the manu- 
facture of tin cans and tinsmith work generallv, and the polishing 
irons used in the boot and shoe industry provide another suitable 
field. 

The second opportunity exists in industries where material has to 
be kept warm and fluid, or regulated to an exact degree of heat, such 
as the sweetmeat and confectionery trades, pharmaceutical pro- 
ducts, dental products, &c. All these offer tempting opportunities 
of building up a day load for the supply authority and an output for 
the manufacturer of electric heating appliances., America has 
developed all these fields and proved that the advantages obtained 


| 
ae 
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Fic. 1.— SELF-CONTAINED ‘‘ Tricity’ COOKER. 


in economy of operation benefit the manufacturer. and the employees 
benefit by the improvement in working conditions due to the absence 
of gaseous fumes, and a more healthy working atmosphere. Realising, 
however, that further progress can only be obtained by a thorough 
study of operating conditions in various trades and the production 
as far as possible of standardised heating appliances, the Associated 
Manufacturers of Electrical Supplies of America has appointed 
three committees to investigate fields of development, possibilities 
of standardisation of products, and to safeguard against the incorrect 
use of electric heat. Each of these committees deals with a definite 
branch; one with domestic heating appliances, another with cook- 
ing ranges, and the third with industrial heating appliances. It 
would be well worth while for the B.E.A.M.A. or the I.E.E. to follow 
along similar lines. | 


“ TRICITY ° SELF-CONTAINED COOKING APPLIANCES 


Hitherto the British Electric Transformer Company, Ltd., of 
Hayes, Middlesex, have confined themselves to the use of the 


. Fig. 2. 
CAST-IRON *“ Tricrry ° SELF- 
CONTAINED FRYPAN. 


standard “Tricity ” hotplate in conjunction with special copper- 


bottomed saucepans and other utensils. The self-contained element 
type of cooking utensil is the more efficient of the two, the only dis- 
advantage being that it is more costly. where separate utensils have 
to be kept for separate classes of food—e.g., tish—than using the 
same hotplate and purchasing extra saucepans. Whcre, however, & 
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_ Variety of foods have always to be prepared at the samc time—e.g., 
in National Kitchens, canteens and restaurants—it is undoubtedly 
better to use self-contained utensils. To meet this demand a series 
of cast-iron self-contained utensils have been designed and manu- 
factured by the above firm. The series comprises a 12-gallon boiler, 
a single-tier steamer, a fish fryer, and a cast-iron frypan. | 

The boiler is made of tinplate, and provided with an air-lagged 
double wall for heat retention purposes. The maximum loading is 
3 kw., and the apparatus is supplied complete with a control panel 
giving three-heat control by means of a Hart switch; and a Zed 
fuse provides a safeguard against faults on the local circuit. A 
brass tap facilitates the removal of hot water. ` \ 

The single-tier steamer is similar in design, and has a capacity for 
56 lb. of potatoes. e T 

The fish fryer consists of a cast iron oval pan and base, dull 
nickel plated on the inside. The heating element on high heat con- 
.Bumes 2 kw., and is controlled-to give three degrees of heat by means 
of the standard cast-iron control panel. 
design, being of oval form 17 in. by 10 in. by 1? in. deep, dull nickel 
plated inside. The elements are bolted to the base and controlled 
by means of a Hart three-heat switch and a Zed fuse mounted on a 
control panel and connected thereto by means of leads contained 
in the usual metallic flexible tubing. The loading on high heat is 
l kw. Asin all the “Tricity” productions, adequate facilicies are 
provided for earthing. 
_ Other new articles by this firm are a boiling plate and grill, which 
we hope to describe at an early date. 


Electricity in. Goal Mining. 


In Part III. of the annual report of the Chief Inspector of Mines it is 
stated that the total output of coal in 1917 was 248,499,240 tons, a 
decrease of 7,876,126 tons compared with 1906, but an increase in value 
of £7,772,268. The number of electric safety lamps in use was 146,651, 
compared with 126,784 in 1916 and 95,167 in 1915. Two new types of 
electric lamps were approved during the year, and several modifications 
of lamps already approved were permitted. The difficulty in getting 
British manufacturers to produce safety lamp glasses capable of passing 
the necessary test has been overcome. The total number. of persons 
employed in the mines was 1,041,840. During the year 1,408 fatal 
accidents occurred, causing a loss of 1,451 lives, but there were only six 
fatal accidents due to the use of electricity. Four of the latter took place 
_ on the surface and two below ground. The horse-power of electric plant 
in use below ground increased by 8-23 per cent. and on the surface 6-32 
percent. The following table gives the aggregate horse-power of electric 
motors in use :— 


t 
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Division. | Surface. : Underground. Total. 
| WP! H. P. ` H.P. 

Scotland cciaccaceesvostare ca eonest | 38,463 | 135,668 174,131 

Nort hém si ssica cdot cewescnds ocexkoss i 103,507 110,469 213,976 

York and North Midland ......... 91,393 75,788 167,181 

‘Lancashire, N. Wales & Ireland. | 20,376 29,502 49,878 

South Wales ...............ceeeeeees 121,587 123,175 244,762 

Midland and Southern ............ 16,418 47,294 63,712 

GUL «truss E | 301,744 | 521,896 | 913,640 
Total for 1916.................. | 368,446 482,216 


` - 850,662 


CoAL CUTTING MACHINERY. 

There were 678 collieries where coal-cutting machines were at work, 
against 660 in the preceding year. The total number of machines eme 
ployed was 3,799, against 3,459, of which 1,739 were worked by electricity 
and 2,060 by compressed air; the total quantity of mineral obtained in 
1917 by the aid of these machines was 28,196,486 tons, an increase of 
1,391,088 tons. The following table shows the number of machines, 
and of collieries where used, motive power employed and quantity of 
mineral obtained during 1917 :— 


| Worked by E 
No. of , No. of |————— ————_} Mineral 
Division. | col- ` ma- Elec- Com: ob-. > 
lieries. | chines. PRR pressed | tained. 
Pair 
l 
S Tons. 
Scotland ......ssessose. 1,039 893 146 9,841,098 
Northern .....ssssses... 750 145 605 |- 3,784,051 
York and N. Midland 879 425 454 | 8,354,159 
Lancashire, N. Wales 
and Ireland ......... 620 55 565 2,796,388 
South Wales _......... 159 69 90 718,314 
Midland & Southem | 352 152 200 | 2,702,476 
Total oossoo | 3,799 | 1,739 | 2,060 |28,196.486 
Total in 1916 | 3,459 | 1,590 | 1,869  '26,805,398 
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The frypan is similar in | 
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_was vitally important. 
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_ The following table gives the number of mechanical coal cutters in use 
in the various inspection divisions :— 


Number in use. 


' York Lancs., 


' B 
Kind of machine. | 3 F and North | 5 E 
E E eee Wales a E = |Total 
2 , E Mid- and es. | 532 
| B | Z |land. Ireland. E-i 
Driven by | l 
electricit y-— 
Dist doce ete 590 46 157 10 3 36 842 
Bar ea 261 25 90 24 30 26 456 
Chain............... 36 72 171 21 36 90 | 426 
Percussive ...... 2 secs l = we |3 
Rotary heading 4 2 6 Jas 12 
Total ..........- 893 | 145 | 425 | 55 | 69 | 152 [1,739 
Driven by com- EEE 
pressed air-— | | 
Dise a...an. 97 ' 40 |130 2 14 | 399 
Bar EEES 7 | 17 49 18 5 | 150 
Chain............... 2 26 123 40 57. 296 
Percussive ...... 39 | 522 | 150 30 | 120 {1,206 
Rotary heading l sae 2 sing 4 ) 9 
Total 0.0.2... 146 | 605 | 454 90 | 200 2,060 
Total in 1917 1,039 | 750 | 879 ' 159 | 352 13,799 
Total in 1916 | 987 | 671 | 802 136 | 294 13,459 


The quantity of coal cut by electrically-driven machinery in the various 
Inspection divisions during the year was 16,081,034 tons, against 
15,507,311 in 1916. 
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The Functions of the Engineer: His 
= Education and Training. 


In what follows we give.a summary of the discussion on the 
Paper by Lieut.-Col. O'Meara entitled * The Functions of the 
Engineer: His Education and Training,” which took place 
before the Scottish Territorial Centre of the Institution of 
Electrical Engineers on March llth. An abstract of Lieut.-Col. 
O’Meara’s Paper appeared in our issues of February 14th 
and 21st. 


Prof. Hupson BuaRe said it was difficult to find time for commercial 
subjects in an already over-crowded curriculum. In a three-years’ 
course the first year had to be devoted to science and mathematics, and 
the remaining two years were fully occupied with purely engineering 
subjects. Advancing knowledge inevitably increased the subject-matter 
to be overtaken in the classes. Edinburgh University had recently 
established a degree of commerce, and he hoped to arrange a course of 
lectures to technical men. The’ British parent needed to be convinced 
that longer time was needed for a modern training course. The premium 
difficulty did not seriously arise in Scotland. The only workable form 
of the sandwich system would be six months at the university in the 
winter time and six months in the workshop in the summer time. 

Capt. Scorr MAXWELL emphasised the relationship of technical 
education to national ability to compete in the engineering world.. In 
America there were far more technical colleges in proportion. to the 
population than in this country, and the number of students‘per 1,000 
of population was greater. We had passed from the empirical age to 
the scientific age. The present captains of industry were mainly men 
between 50 and 60, and the men between 25 and 35, who were the poten- 
tial captains of industry, had had their ranks thinned by the war. The 
gap thus caused would require to be filled, and the training and education 
for the prospective principal men in engineering within the next 15 years 
He suggested six years’ university training, 
including an arts course and a science course, with the relative degrees 
for arts and science ; and thereafter seven years residence abroad for 
practical experience. 

Mr. BucHaNaN said that the duration of the course would have to be 
extendéd in order that additional subjects could be introduced. He 
disagreed with the’ suggestion to curtail the teaching of design. The 
commercial side should be covered during apprenticeship or pupilage. 
He emphasised the need for a good command of English. 

Mr. J. D. TAYLOR said there should be a meeting between professors of 
engineering and professional engineers interested. The question was 
one of national importance. 

Mr. A. Pace disagreed with the suggestion that the present genera- 
tion of engineers were not properly fitted to take their place in the- 
scheme of things. There was hardly a supply company which had not 
an engineer at the helm. Something might be done for commercia 
training under the New Education Act, which provided for adolescent 
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education up to 18 years of age. There should, however, be no slurring 
over the technical education. Much could be done through a freer 
circulation of ideas as to methods, &c., amongst engineers. 

_ Mr. D. 8. Muyro agreed with the author's advocacy of a short course 
in accountancy. Prof. BEARE said that he had included in his curriculum 
the writing of specifications and estimating. 

Colonel O'Meara (in reply) said that the teaching of commercial 
subjects should be limited to principles. He had found engineers unable 
to get their schemes adopted because of their inability to convince the 
accountancy expert in commercial language. | 
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Industrial Disputes. 

During the past week the industrial outlook has assumed a more hope- 
ful outlook and it is probable that there will not be a strike of miners or 
railwaymen. As the result of negotiations the railway employees have 
been offered a guaranteed week of 48 hours, with the standard wage, and 
other concessions which will probably be accepted. 

In regard to the Miners, the Cabinet offered, on the receipt of the 
report of the Coal Commission, 2s. a day increase in wages, a 7-hour day 
(with 6 hours in 1921), £1,000,000 a year from coal revenue for miners’ 
houses, progressive reorganisation of the industry,and an effective voice 
for miners in the control of mines. It will be remembered that the in- 
term report of the Coal Commission, which was issued last week, con- 
sisted of three separate reports—one by the chairman (Mr. Justice 
Sankey), and three independent members; a second by three members 
who are coal owners ; and a third by representatives of the men and other 
nominated members. The Government concessions represent substan- 
tially the recommendations of Mr. Justice Sankey. The report of the 
miner's representatives was in favour of granting the full demands of the 
miners, and also declared in favour of the principle of the nationalisation 
of mines. On Wednerday it was decided to take enother ballot of the 
miners’ offer and the delegates strongly recommend its acceptance. 

The negotiations for securing a 48-hours’ week for Tramway Em- 
PLOYEES throughout the country have been completed. The 48-hours’ 
week will come into operation on Monday next, and will include times of 
signing on and booking off. The existing rates of pay will continue, and 
where necessary nine hours a week more may be worked to be paid for 
at overtime rate. A ballot is being taken on the amelgamation between 
the London and Provincial Licenred Vehicle Workers and the Amalga- 
mated Society of Tramway end Vehicle Workers. The combined union 
wil have a membership of about 80,000. . 

On Monday a Court of Arbitration sat at Westminster to hear an 
application referred by the Ministry of Labour for an advance in the war 
wage of 15s. a week for all. EMPLOYEES ENGAGED IN ELECTRICITY 
GENERATING AND SUB-STATIONS and on high-tension cable work, &c., in 
connection with all the London tubes and electric railways and the 
electrified portions aof the main trunk railways. 

The Government has now drafted a Bill for the RESTORATION OF TRADE 
Union Pre-War Practices, It is stated that the principles of the Bill 
have been accepted by representatives of the trade unions and of the 
employers’ associations. 


-Patent Record. 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsurn, ELis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 
= Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


122,926 B.T.-H. Co. & Asu. Electric motor control systems. (14:2 18.) 

122.931 Eper & British Acencigs. Mine and like electric bells. (20/2:18.) 

122,973 MipcLey & VANDERVELL & Co. Electric starters for i.ternal combustion 
engines. (24/4 18.) 

122,977 Harpvinc & Kerrie. Clutches or couplings. principally for use in ship's tele- 
graphs. (16/5 18.) 

123.017 Kayser & MacponaLp. Means for improving the conductivity at the joints of 
electrodes for electric furnaces. (49 18.) 

123,032 Pacnon. Electric coupling. (22 10 18.) 

123,038 Wacker. Controllers for electric motors. (11.11 18.) 

123.106 Buck. Electric heaters. (16,7,17.) 

123,110 Jogi. Electric accumulators. (16 10°17.) 

123,123 Bitsy. Close & Patmer. Electrically-operated apparatus for displaying 
different announcements. signs. or advertisements. (12 12 17.) 

123,124 WILLIAMS & CALLENCER ’SCABL & ConSTRUCTION Co. Electrice bles. (12'12/17.) 

123,126 Western Evectric Co. Electron emitting cathodes for vacuum discharge 
tubes. and process for making the same. (8 1 18.) 

A method of making electron emitting cathodes, by mixing substances usually 
deemed thermionically active, such as compcun:s of metals of the alkaline earth 
group. in the desired proportions with a compound of a noble element adapted to be 
reduced to such noble element in metallic form by heating, applying s:ch mixture 
to a platinum or similar filament and heating said filament. 

123,143 Downton. Protection of electric supply distribution systems in which shunt 
wires are employed. (11 2.18.) . 

123,144 Downton. Electric measuring and circuit protecting apparatus. (11/2,18.) 

123.)48 Ucuipa. Electric current controllers. (12.2 18.) A 

123,155 ANDERSON. Electric master and secondary clocks. (12:2.18.) 

123.170 Rowan. Apparatus for demonstrating systems of electric wiring. (16/2;18.): 

123,171 Anperson. Electrical clocks. (16/2/18.) 

123,216 Bisirg. Electrical speed-controlling apparatus. (4/4,18.) 

123,220 Wiliams. Electrical operation of liquid recording and reproducing instruments 


123,235 B.T.-H. Co. Electric induction apparatus. (26°4°18.) 

123,249 Osram RoBERTSON Lamp Works & Sack. Incandesfent electric lamps. (30°5.18.) 
123,255 LYNDEN, BARON VAN & NAAMLOOzE VENNOOTS-CHAP DE NEDERLANDSCHE 
THERMO-TELEPHONO MAATSCHAPPI)}. Thermic te'ephones, (13,6, 18.) 
123.266 Cements. Electric soldering irons. (16/7/18.) 

123.286 Bjerknes. Electric meters. (12.9 18.) 
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Commercial Topics. 
ee 
Catalogues for Belgium. 

H.M. Consul-General at Antwerp is asking British manufacturers to 
send him suitable catalogues, preferably in French, as well as small 
samples, for the inspection of prospective Belgian buyers. 

* * * * 


Iron and Steel Prices. . 

The steel makers are making appiication to the Ministry of Munitions 
to be allowed to increase the prices of ail classes of steel as from April 1. 
It is stated that the shorter hours now being applied to the trade will 
increase the cost of steel very considerably, and the present prices do not 
permit of any increase in the costs without a corresponding increase in 
the selling prices. 


Prohibited Imports. 


The President of the Board of Trade has appointed a Council to ex- 
amine the existing list of prohibited imports and to consider and report 
as to what additions to or deletions from it are desirable, and what per- 
centage of normal imports should be admitted up to Dec. 1 next, The 
chairman of the Council is Sir Samuel Hoare, M.P., and five sub-com- 
mittees have been appointed to deal with groups of commodities, includ- 
ing one for machinery and hardware, one for glass and leather, and one 
for motor cars and manufacturers of wood. 

*. * * 


Goods for Belgium. 


Arrangements have been made which will enable goods to be despatched! 
to Belgium, the left bank of the Rhine and Alsace Lorraine, via Holland, 
without the production of N.O.'T. certificates. Exporters who desire- 
to despatch goods by that route can do so provided the goods are con- 
signed in transit and the bills of lading are made out to the Standard 
Bank of South Africa, Rotterdam, for account of the sub-consignee. 
Goods on section C of the list of prohibited exports, and not therefore 
requiring a licence for export to Alsace Lorraine or to Belgium may be 
exported without licence or N.O.T. certificate via Holland, provided they 
are consigned as above. Goods for Switzerland may also be forwarded 
via Holland, but in the case of such goods they must be consigned to the 
Standard Bank of South Africa, Rotterdam, for account of the S.S.S. for 
account of the actual consignee. 


* & * +$ 


New Capital Issue Regulations. 


We are pleased to see that the Chancellor of the Exchequer (Mr. A- 
Chamberlain) has come to the conclusion that, ‘‘ in view of the general 
movement towards the removal of restrictions upon trade and industry, 
he is no longer justified in attempting to maintain Government control 
over the distribution of capital for domestic purposes.” An amending 
regulation is being prepared which will exempt from the requirement 
of a Treasury licence all issues by companies established in this country 
where the issuing company certifies upon the prospectus that no part 
of the proceeds of the issue is to be applied to capital purposes outside 
the United Kingdom. Issues by British companies for capital pu 
abroad and issues by or on behalf of persons resident abroad will not be. 
permitted except under licence. 

s s 2 * 


Commercial and Technical Libraries. 

A good, well-organised commercial and technical library is indispen- 
sable to every commercial and industria] centre, and in this connection 
it is interesting to note that the chief librarian of the Birmingham Public 
Libraries (Mr. Walter Powell) is organising a commercial and technical 


* * * * 


library on up to-date lines. It is now proposed to torm æ collection’ 


of trede catalogues which would become a medium of quick rezerence to 
the sources of supply of any particular class of goods, The chief object 
of the collection would be : (1) to secure representative instances of sound 
design in various branches of industry, (2) to bring the buyer into touch 
with the manufacturer or merchant. With the question of prices and 
discounts the Commercie! Library is not concerned, and catalogues from 
which this information is omitted or cencelled would be quite suitable 
for inclusion in the collection. It would be a great help in the formation 
of such a collection if manufacturers wouldsend copies of their catelogues 
to the Chief: Librarien, Ratclifi-plece, Birminghem. 
+ * * + 


Output and Stocks of Iron and Steel. 


The Minister of Munitions has published figures of the total stocks 
of iron and steel in the hands of the Government and of the average 
weekly output of pig iron and steel ingots and castings in the United 
Kingdom since October 1918. The stocks of iron and steel available 
for disposal on the 15th inst. were as follows :— 

Pig iron (Swedish) 80,000 tons, shell steel billets (suitable for re- 
rolling) in U.K. 75,000 tons, in U.S.A, (to be shipped if unsold under 
liquidation) 70,000 tons, steel in various forms, billets, blooms and scrap 
in Canada 168.000 tons, bright steel 5,000 tons, and bar iron (Swedish) 
10,000 tons. 

-The Ministry is making arrangements for shell, shell forgings and for 
war material remaining over from cancellation of contracts in U.S.A. 
and Canada to be shipped to British ports and placed at the disposal 
of steel manufacturers as re-rolling material or as scrap, in cases where 
such material could oniy be disposed of in America or Canada at unduly 
low prices. 
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Electricity Supply. 
Hackney (London) Borough Council proposes to expend £46, 500 on 
‘extensions of the electricity undertaking. 


LETTERKENNY ratepavers have authorised the Urban C ouncil to 
proceed with a scheme of electricity supply. 


SOUTHEND Corporation has asked Mr. C. H. Wordingham to prepare 
‘a report on the present condition of the electric supply ‘undertaking and 
‘on future extensions. 


Bannon (co. Cork) Rural Council has appointed a committee to report 
upon the possibility of establishing an electric supply station in the 
district. 

SOUTH SHIELDS Corporation, which possesses two electric refuse 
vehicles, is applying for sanction to borrow £1,450, the cost of prov iding 
boosting plant at the Corporation yard. 


Middlesex County Council has asked the Board of Trade not to grant 
the application of Horxsey Corporation for power to increase the 
maximum charge for electric current from 8d. to 10d. a unit. 


At the meeting of London County Council on Tuesday permission was 
given to FsLINGTON Borough Council to brorrow £4.593 for mains, trans- 
formers, house services and meters. 


Among the authorities who have recently protested against placing 
the SuppLy or ELECTRICITY under the Minister of Ways and Communica- 
tions are Stepney and Hammersmith (London) Borough Councils, 
Carlisle and Worcester Corporations, and the Newport (Mon.) Chamber 
‘of Commerce. 


It is proposed that Bripcenp, PENYBONT, Magstec and the OGMORE 
and Garw District Councils (Glam.) should combine in a scheme for 
establishing an electric generating station to supply the four districts 
with electrisity for light and power. A scheme is being prepared for 
consideration by a future conference of the loca! authorities. 


In regard to the supply of électric power from the gencrating station 
at Bir LINGTON for use by farmers and others, it is suggested that the 
Rural Transport Committee should consider and report upon the pro- 
posals and thus assist Bridlington Electricity Committee in preparing a 
complete scheme. 


RocupAde Corporation propose to take from the Lancashire Electric 
Power Company a supply of electricity in bulk, and application has been 
made to the L.G. Board to spend £68,000 on the necessary machinery, 
transformers, switchboard and cables, and to pay off a loan of £5,000 
overspent on previous work. 


A supplementary agreement has been made between STEPNEY Borough 
Council and the Port of London Authority providing for an increased 
charge for the electricity supplied to the latter so as to cover the extra 
cost of oil, waste, wages, repairs and maintenance. The existing agree- 
ment provided for an increase in the cost of coal. 


_ In reply to a question in the House of Commons the President of the 
Board of Trade states that no useful purpose would be served by an 
inquiry into the rates charged for the supply of electric current for PUBLIC 
Licutinea by public undertakings as compared with private undertakings, 
and as to the standardising of lighting, particularly in London and 
Greater London. 


EDINBURGH Cleaning and Lighting Committee has decided that the 
street electric lamps on the car routes should be of 600 c.p., that half of 
the lamps should te extinguished at midnight, that the candle- power of 
the other electric lamps should be 300, and that half be extinguished at 
midnight. In pre-war days the candle- -power of all the electric lamps in 
"the city was 800. 


In a report to PortrusH Urban Council Mr. W. Pleasance estimated 
the cost of an electric supply scheme at £10,332, or £8,032 if overhead 
mains are used. The gross profit is put at £923, and after allowing fcr 
interest and repayment of instalments of a. lozn of £10,000 net profit 
would be £83. The saving of £2,300 on capital cost if all mains were 
overhead would reduce the interest and repayment and increase the ret 
profit £257, 


At a meeting of the WARRINGTON & District Ma: 1ufacturing Trades 
Association, Mr. S. H. Lee, chief engineer to the St. Helen's “Cable & 
Rubber Company, Ltd., Warrington, explained why his firm had decided 
to take their supply of electricity from the Corporation. instead of 
generating it themselves. The con’panys power house had a total of 
about 1,200 H.P., with an average daytime load of about 400 kw., and 
at night 250 kw., with a very irregular load curve, dealt with chiefly by 
three sets of engines. The engines were about 20 vears old, extravagant 
in coal consumption, and the machinery generally would require renewing 
Difficulty in obs aining fuel, and high costs, were other factors in con- 
sidering the change over. Asa result of a week’ s tests it was found that 
the cost of generating current per unit, on a basis of 30,000 units per 
week, was as follows: fuel, 0 813d. ; wages, 0 l44d.: oil. 0-097d : up- 
keep, 0:096d.; handling and loading ashes, 010276. : and material, 
0 120d. The total cost for the year, without rent, depreciation or other 
official items, was £8,100, and it was found that on the price quoted by 
the Corporation a saving of £700 was shown. Othor items included a 
saving of £600 on power, £250 on steam raising, and £100 on repairs, 
making the total saving per year by the change-over of £1,000. Mr. Lee 
also expressed the opinion that even if the cost per unit were the same 
in each case it woud still be advisable to use the Corporation current on 
-account of its greater convenience and saving in supervision. 
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Electric Traction. 


The whole of the SUNDERLAND Corporation tramway track is being 
ov. rhauled, and the joints are being welded electrically. 


The Highways Committee of the Lonpox County COUNCIL propose 
to pay tramway conductors, while learning, 3s. 6d. a day, plus Is. 6d. 
War wages, 

ile 48-hours’ working week for all employees in the GLascow Cor- 
p..ution tramways department came into operation on Monday. Addi- 
tional employees have had to be engaged to maintain the services. 


RocuDaLE Tramway EMPLOYEES have presented Mr. E. 5. Sidgwick, 
rolling stock superintendent, who is leaving to take up a similar position 
under Southport Corporation, with a silver fruit dish and a pair of silver 
vases. 

LIVERPOOL Tramways Committee proposes to send a deputation to 
visit American and Canadian cities to study the working of the tramways 
systems there, so that a thoroughly up-to-date means ‘of transport may 
be introduced into Liverpool. 


BIRMINGHAM Tramways Committee has placed an order for 50 new 
tramcars, and steps are being taken to improve the permanent way. 
The total number of cars in service is 586, and it is feared that six months 
must elapse before a single car can he delivered. 


The City oF Lonpon Corporation has decided to oppose the bill of the 
London County Council for the construction of: tramway extensions 
within the City at Farringdon-road, Gray’s Inn-road and Aldgate. On 
the other hand, StepNEY Borough Council has approved the proposed 
Aldg>te extension, as it would prove cf great public utility. 


EDINBURGH T RAMWAYS COMMITTEE is making arrangements for taking 
over the tramways this year, including the appointment of an adminis- 
trative staff and a traffic superintendent and the provision of 50 top 
covers for cars for next winter. The Corporation has decided to promote 
a provisional order to provide for the conversion and working of the 
existing and authorised tramways of the corporation by electric traction. 


Referring to the Bill for the creation of a Ministry of Ways and Com- 
munications and to the anticipated electrification that will ensue, the 
“ Manchester Guardian ” points out that the LANCASHIRE & YORKSHIRE 
Rattway Company inaugurated an electric train service between 
Liverpool and Southport in 1904, and has now some 50 miles of line 
worked electrically, including the lines between Southport and Crossens, 
via Meols Cop ; Liverpool, Aintree and Ormskirk ; Manchester and Bury 
and Bury and Holcombe. The company has found the experiment very 
successful, and would have still further developed it but for the war. The 
electric train is a vast improvement on its steam-propelled competitor in 
the handling of heavy passenger traffic. It makes a quicker service, 
greater punctuality, and lessens the difficulties of the terminal station. 
The electric trains have attracted people to the suburbs served by them, 
where it is possible to live comfortably even quite close to the station on 
account of the absence of smoke and noise. 


Appointments Vacant and Filled. 


Wireless engineer operators are required for the East African Protec- 
torate. Applications to the Crown Agents for the Colonies, 4, Millbank, 
London, S.W. 1. 


A chief instructor is required to act as head of the department of 
wireless telegraphy at Leeds Technical School. Salary £275, rising to 
£350. Applications to the Director of Education, Education Offices, 
Leeds, by April 7. 


Oldham Corporation Electricity Committee require a shift engineer. 
Weekly wage £4 14s. 7d., including war bonus. Applications to Mr. Fred. 
K. Ogden, borough electrical engineer, Greenhill Electricity Works, 
Oldham, by April 9. 


A principal lecturer in electrical engineering and a Jecturer in mecha- 
nical engineering are required for the Goldsmiths’ College, University of 
London. Commencing salary £150 to £240, rising by £15 increments to 
£300, and then by £10 increments to £400. Applications to the Acting 
Warden, Goldsmiths’ College, New Cross, S.E., by April 14. 


Brighton Education Committee invite applications for the position 
of head of the electrical engineering department 6f the Municipal Tech- 
nical College. Salary £300 ner annum. Applications (on forms to be 
obtained from the secretary, Mr. F. Herbert Hoyne, 54, Old Steine, 
Brighton) by April 3. 

The Minister for Railways, Perth (W. Australia), will receive applica- 
tions until May 7 for the position of Commissioner of Railways for the 
State of Western Australia. The duties include the control and manage- 
ment of the State railways, the reah electric tramways and the Govern- 
ment electrical works. Salary £2,500 per annum. Particulars from ems 
Agent-General for Western Australia, 115, Strand, London, W.C. 2. 


BeLrast Tramways Committee has appointed Major R. M’Creary 
assistant permanent way engineer. 

Mr. J. T. Williams has been appointed general manager of the L. & N.W. 
Railway Company, in succession to the late Sir Guy Calthrop. 

Mr. English T. Rudman, C.E.. of Manchester, has been appointed 


tramway track superintendent of Sunderland Corporation tramways, at 
£300 per annum. 


“ 
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Imperial and Foreign Notes. 


The Montreal Board of Trade is establishing wireless telephones, to 
enable workers to talk with Kingston, Ottawa and Quebec. 

The U.S.A. Postmaster-General (Mr. Burleson) has removed Mr. C. H. 
Mackay from the Presidency of the Postal Telegraph Cable Company, 
and has appointed Mr. A. N. Adams, of Kansas City, as his successor, the 
reason assigned being that, since the Government's refusal to grant the 
compensation to the company asked for by Mr. Mackay and his subor- 
dinates, they have failed to follow instructions of the management of the 
property to put into operation a new wage scale and an eight-hour day, 
and to carry out other directions of the Government. 

The SwEDISH State RAILWAY ADMINISTRATION has announced that 
the electrification of the entire Swedish railway system can ba carried out 
in 3Q years at a cost of 192,000,000 kronor. The advantages of elect ri- 
fication are that the whole of the power needed can be obtained from 
eight Swedish electric power stations, the trattic capacity will be consider- 
ably increased and a great saving in staff costs will be effected. Sweden's 
enormous water power will, in the first place, be made available for this 
purpose. 


Miscellaneous. 


A meeting of creditors of Pearsons (Electricians), Ltd., will be held on™ 


April 3 at 15, Fountain-street, Manchester. Claims to the liquidators, 
Messrs. Yearsley & Eaves, 37, Brazennose-strect, Manchester. 

It has been arranged that licences will be granted for the EXPORT TO 
ARCHANGEL AND MURMANSK of various goods, including electrical and 
other machinery, electrical fittings, steel gouds, solder, varnish, paints, 
glassware, &c. 


The Federation of British Industries, having been invited to appoint 
four representatives to accompany a GOVERNMENT MIssIoN to the 
OccUPIED TERRITORY of GERMANY in order to examine the development 
of engineering there during the war, have decided to appoint represen- 
tatives of the heavy engineering, electrical engineering, machine tool 
and textile machinery industries. 


The 1919 edition of the ELECTRICAL ENGINEERS Diary consists of 
426 pazes. besides diary and blotting pad, and maintains its character 
for reliability and usefulness. 
formation for electrical contractors, consulting engineers, architects and 
all who are interested in electric lighting or in the numerous epplications 
of electricity to power, heating and industrial purposes. The first 
section of the Diary is devoted to the generation of electricity and con. < 
tains linter ż'ia) articles or notes on boiler house plant, coal, pulverised 
and ga; fuel, steam turbines and engines, ges plants, Diesel oil engines, 
parallel running of a!ternators, automatic regulators, sub-station plants, 
balancing machines, phese advencers, reactance coils, boosters, secondary 
batteries, &«. In the section devoted to the applications of electricity 
for power purposes, tables are given of the power required to drive 
specified machines and tools, the power consumption of welding plants, 
electric furnaces, rolling mills, winders, haulage gear and pumping, also 
the requirements of cotton, calico and paper mills, industriel works, &c. 
The lightiny section commences with incandescent electric lighting and 
gives particulars of metal and carbon filament lamps, with e number of 
tables and curves: then shop, window, street and industrial works 
lighting eve dealt with ; and there are also articles on arc lighting, private 
lighting plants and seerchlight projectors. Over 30 pages are devoted 
to the installation and use of tgJephones, bells and alarms for domestic 
and inter-departmental use; there are eight pages of useful information 
relating to electric heating and cooking, with tables of tests, costs, &c. 
After some tables of copper and aluminium conductors, overhead trans- 
mission lines, resistances, &c., notes on the preparation of tender, con- 
ditions of sale, a model wiring specification and other tables follow. 
There is also a useful glossary of technical terms and definitions followed 
by the Home Office Regulations, the Wiring Rules of the I.E.E., the 
B.E.A.M.A. Standardisation Rules, lists of streets in the metropolitan 
area in which electric supply mains are laid, the electric supply works 
of the United Kingdom, &c. From the above summary it will be seen 
that the Diary covers a wide field and appeals to a large circle of readers. 
It is published at 7s. 6d. net by Messrs. S. Davis & Company, 30-31, St. 
Swithin's-lane, London, E.C.4, but if desired the edition can also be had 
in limp covers without the ruled memorandum pages and blotting pad. 


Educational. 


The authorities of MANCHESTER UNIVERSITY have applied for an 
additional grant from the Exchequer in order to meet capital and non- 
recurring expenditure. The annual requirements ot the University over 
the present income are put at about £70,000; new buildings and the 
equipment of depart ments, including alteration; of several of the labcrae 
tories in the physical science department, and the provision of a lecture 
hall and class rooms in the museum, will involve an expenditure of atout 
£220,000. The saleries of the teaching staff are to be increased, and it 
is now proposed as a permanent arrangement that no junior lecturer or 
demonstrator should be appointed at less than £200 a year, and no senior 
at less than £300; that in all large departments there should be a second 
in command after the professor at a salery of not less than £400 per 
sunum, Other changes proposed are the granting of facilities for re- 
search in connection with the degree of Ph.D., which will require a two 
years’ course of advanced study; the creation of chairs of applied 
mathematics and mathematical physics; and the appointment of a 
number of associate professors in engineering. It is also proposed to 
spend about £1,000 annually on new lectureships in the department. of 
¢ommerce. 
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365 . 
Tenders Invited and Accepted. - 


Tenders are required by March 29 for six months’ supply of Electric. 
Fittings, &c., to the Midlothian and Peebles District Asylum, Ross- 
LYNLEE. Forms of tender from the Clerk and Treasurer, 19, Heriot-row, 
Edinburgh. 


GRIMSBY CORPORATION invite tenders fgr the supply and erection of 
a 3,000 kw. Steam Turbine, 6,000/6,600 volt, three-phase Alternator, 
with Condenser and motor-driven air and Circulating Pumps, two Water 
Boilers and a natural draught Cooling Tower. Specifications from the 
borough electrical engineer (Lt.-Col. W. A. Vignoles), to whom tenders 
are to be delivered by first post, April 10. 

SyDNEY (N.S.W.) Municrpal Council require boiler-house equipment. 
including automatic stokers, storage bunkers, conveyers and auxiliary 
plant. Specifications from the consulting emgineers, Messrs. Preece, 
Caidew, Snell & Rider, 8, Queen Anne’s-gate, Westminster, S.W. 1. 
Tenders to the Town Clerk, Sydney, N.S.W., by 3 p.m. May 19. 

SypneEy (N.S.W.) Council also require tenders by 3 p.m. April 28, for 
the supply, erection and maintenance of power-house switchgear. 
Specifications, from the city electrical engineer 


BIRMINGHAM Tre mways Committee has placed an order with the Lorain 
Steel Company, of Cleveland, U.S.A., for 1,000 tons of steel girder tram- 
way rails at £16. 15s. per ton. The firm undertakes to deliver the rails 
by the 4th of.next month. 


STEPNEY (London) Council has accepted the tender of Babcock & 
Wilcox for the supply and erection of two boilers at £34,612. The 
Stirling Boiler Company tendered at £35,100 and Clark, Chapman & 
Company at £37,830. The Council has also placed an order with W. 
Lucy & Company for 12 feeder and 25 disconnecting boxes at £217. 10s. 

BRADFORD Corporation have accepted the tender of Dick, Kerr & 
Company for the supply of 26 tramcars at £1,980 each, and for 52 traction 
motors, with controllers, resistances and circuit breakers, at £246 each. 
The tender of the Boving Engineering Works for 25 tramcar trucks, at 
£157. 15s. each, has also been accepted. 


Edinburgh Council have accepted the tender of John Millar & Sons for 
building work at the new Portobello electricity station, at £19,400; and 
that of Redpath, Brown & Co., for steelwork at £11,170, but the con- 
tractors have now intimated that to carry out the work under present 
conditions an increase of 80 per cent. and 37} per cent. respectively on 
their tenders would be necessary. 


A number of CONTRACTS FOR TRAMWAY MATERIAL have recently been 
placed with Dick, Kerr & Company, Ltd., which—under the recent con- 
solidation scheme embracing this and other firms—will now be carried 
out by the English Electric Company, Ltd., These include orders for 
tramway cars complete with equipments, and for car bodies, tramway 
motors, controllers, &c., from the corporations of Nottingham, West 
Hartlepool, Morecambe, Southport, Brighton, Huddersfield, Bradford, 
Liverpool, Manchester, Burton-on-Trent and others. 

MANCHESTER Corporation has accepted the following tenders: Had- 
fields, Ltd., additional track work at Hyde-road car-shed; British 
Thomson-Houston Company, tramcar motors; Brush Electrical Engi- 
neering Company, tramcar trucks; Dick, Kerr & Company, tramcar 
bodies; W. Scott (Ltd.), tram rails and fishplates; J. Bowring, 72 life 
guard cradles, without laths, £2 per cradle; British ‘Westinghouse 
Electric Company, 24 malleable iron gear cases, £204. 6s. ; Rail Welding 
Company, welding. : 


Business Items. 


Mr. George Morrison, electrical engineer, of Blackpool, has opened 
branch oflices at 81, Fishergate, Preston. 

The Board of Trade has also ordered the realisation and distribution 
of the assets of R. Wolf, Ltd., engineers and merchants, 7, Laurence. 
Poutney-hill, London, E.C.4. 

A meeting to receive an account of the winding-up of the British 
Continental Electricity Company, Ltd., will be held at 21, Finsbury- 
pavement, London, E.C.2, on April 24. . 

The address of the Automatic & Electric Furnaces, Ltd., is now 

281-283, Gray’s Inn-road, London, W.C. 1. Telephone : Holborn 1295 ; 
telegrams: *‘Elecfurn Kincross, London.” 
“Mr. Philip S. Doherty will shortly cease his connection with Messrs- 
Haighs (Oldham), Ltd. He has returned to his old offices, 25, Victoria- 
street, London, S.W.1, and will there continue his business as pumping 
engineer, &c., under the title of Philip S. Doherty & Co. 

The partnership between Henry Alabaster, Tom Ernest Gatehouse 
and Harry Robt. Kempe, carrying on business as electrical engineers, 
newspaper proprietors and publishers, at 4, Ludgate-hill, London, E.C., 
under the styic of H. Alabaster, Gatehouse & Kempe, has been dissolved. 

Messrs. Geo. H. Dixon & Company, 41, Castle-street, Liverpool» 
WILL SELL BY AUCTION on April 7, at the National Aircraft Factory» 
Lilac Mill, Shaw, near Oldham, the whole of the contractors’ plant» 
including various tools, the electric and ventilation fittings, quantities 
of electric cable, &c. 

Mr. Geo. Preece, Lieut. Lancashire Fusiliers T.F. and R.E., has been 
demobilised, and has taken up his old position as branch manager of the 
Manchester district (30, Cross-street) of Messrs. Bruce Peebles & Com- 
pany, Ltd., of Edinburgh. Mr. Preece’ was a lieutenant in the 2/8 
Lancashire Fusiliers T.F., but was seconded to the R.E. for the last two 
years, and is a son of the late Mr. G.E. Preece and nephew of the late 
Sir Wm. Preece. 
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Gompanies’ Reports, &c. 
a aE AEA 
The BRITISH ELECTRIC TRANSFORMER COMPANY announced that the 


recent issue of 62,500 £1 ordinary and 62,500 £1 preference shares had 
been over-subscribed. 


A petition for confirming tlfe reduction of the capital of the Lonpon. 


Usitep Tramways, Limited and Reduced, from 2,500,000 to 656,250 
will be heard by Mr. Justice Astbury in the High Court on April 8. 


A dividend of 5 per cent. (ls. per share) has been declared on the pre- 
ferred ordinary shares of the ELECTRICAL & INDUSTRIAL INVESTMENT 
Company for the past year and £17,183 has been carried forward. 


The SCARBOROUGH ELECTRIC SupPLY Company's net profits for 1918 
were £1,053, after adding £1,000 to depreciation fund, and the surplus 
brought forward was increased to £3,431, which it is proposed to carry to 
the new account. | 

The income of the Sourn STAFFORDSHIRE Tramways Company for 
1918 was £3,215 (against £3,277), and, after providing for administration 
and general expenses, and paying a dividend of 4 per cent. on the prefer- 
ence shares, the same as for each of the three preceding vears, the 
credit balance of £821 brought down will be reduced to £742. 


At an extraordinary meeting of the TELEGRAPH CONSTRUCTION & 
MAINTENANCE COMPANY on Monday, Sir James Pender presiding, 
resolutions were unanimously passed increasing the capital of the com- 
. pany to £896,400 by the creation of 37,350 new shares of £12 each, and 
applying £448,200, being such part of the reserve funds as the directors 
have declared to be net profits, in payment for the new shares, to be 
allotted to the registered shareholders at par in the proportion of one new 
share for every share held. 


The directors of SIMPLEX CoNDUTTS, LTD., have decided to change the 
date of the ending of the financial year. In consequence, no balance- 
sheet has been taken out in respect of the working for 1918, and it is 
intended that the next report and accounts shall cover the period dating 
from Jan. 1, 1918, to July 31 next. In order to bring payment of divi- 
dends into line with the new arrangement, an interim dividend will be 
paid for the seven months ended July 31, 1918, on the ordinary shares at 
the rate of 20 per cent. (tax free) per annum pro rata for the seven months, 


The report of the CLYDE VALLEY ELECTRIC PowER CoMPANY states 
that the balance profit for 1918 is £121,521 (against £89,303), which, with 
£21,146 brought forward, gives a total of £142,667. After adjusting 
interest, paying interim dividends on the preference and ordinary shares, 
and transferring £50,000 to contingency fund for depreciation, the 
balance is £63,318. The directors recommend that £12,983 be trans- 
ferred to special reserve fund, that the dividend for the six months on the 
preference shares be paid, and that a final dividend at the rate of 6 per 
cent. per annum be paid on the ordinary shares for the second half of 
the year, making 5 per cent. (against 23 per cent.) for the year, leaving 
£23,334 to carry forward. 


- The profits of the BRITISH ALUMINIUM Company for 1918, after making 
provision for excess profits taxation, amount to £420,426. Adding 
£33,214 from 1917 and after providing for income tax, legal expenses, 
depreciation of investments, &c. (£113,000), prior lien debenture service 
fund (£48,000), debenture stock service fund (£43,224), reserve for depre- 
ciation (£70,000) ,catrying £70,000 to reserve account, and also paying 
the year’s dividend on the preference share capital, the interim dividend 
- at rate of 8 per cent. per annum on the ordinary share capital, and the 
final dividend at rate of 12 per cent. per annum on the ordinary shares 
(making, with the interim dividend, 10 per cent. for the year), there is 
£31,380 to be carried forward. The output of aluminium has been re 

leased from Government control since the end of 1918. In consequence 
of the cessation of hostilities the demand has fallen off considerably, and 
is not likely to increase until industry throughout the world resumes its 
normal peace production. Meantime it has become necessary to curtail 
output to the approximate present demand. Arrangement has been 
made by the Government whereby the large stock of aluminium in their 
hands will be gradually reduced. 


The report of the CHELSEA ELECTRICITY SUPPLY CoMPANyY states that 
the protit for 1918 was £26,818, which with £3,479 brought forward and 
£1,623 for interest, makes a total of £31,920. After deducting interest 
on debenture stock (£5,480), interim dividends on the preference shares 
(£900 and on the ordinary shares (£3,708), the balance is £21,831. The 
directors recommend that £16,118 be: placed to reserve for renewals, 
depreciation and contingencies, that a final dividend on the preference 
shares at rate of 6 per cent. per annum (making 6 per cent. for year), and 
a final dividend on the ordinary shares at the rate of 3 per cent. perannum 
(making 3 per cent. for year) be paid, leaving to be carried forward £1,106. 
The number of 8 c.p. lamp equivalents connected on Dec. 31, 1918, was 
339,934. an addition of 2,801 during the year, and the total number of 
units sold was 4,490,538, being 248,134 less than that for 1917. 


The revenue of the account BROMPTON & KENSINGTON ELECTRICITY 
sSuppLY Gompany, Lrp., for 1918 shows a credit balance of £18,487, 
which, with £5,217 brought forward, £1,000 interest on loan to Brompton 
& Kensington Accessories Com pany, £345 balance of interest received and 
accrued, and £44 surplus on sale of securities, makes a total of £25 093. 
After deducting £1,035 for interim dividend on the 7 per cent. cumulative 
preference shares. and £5,965 interim dividend at rate of 7 per cent. per 
annum for the half-year to June 30 on the ordinary shares, the directors 
recommend that the sum remaining (£18,092) be dealt with as follows : 
To credit of depreciation account £113, credit of reserve fund £7,000, 
payment of dividend on the preference shares £1,035, and on the ordinary 
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shares for half-year ended Dec. 31 at rate of 9 per cent. per annum 
(making 8 per cent. for the year), £7,669, leaving, to be carried forward, 
£2,276. The equivalent of 402,682 35 watt (8 c.p.) lamps is connected, 
against 383,839 in 1917, and there are 7,013 consumers, against 6,860. 

Mr. James Taylor, J.P., who presided over the meeting of the MIDLAND 
CORPORATION FOR POWER DISTRIBUTION stated the capital expenditure 
for 1918 was £43,295. 19s. 2d., compared with £52,482 in the previous 
year. Asum of £50,000 was received from the Treasury during the year ; 
but owing to the continued receipt of applications and inquiries for 
further power supply, the directors had decided that the best method of 
raising the necessary capital would be by an issue of preference shares 
The nominal authorised preference share capital was £200,000, of which 
£65,395 had already been issued, leaving £134,605 available. The 
directors were advised that, in order to secure a successful response to the 
issue, it would be necessary to increase the rate of dividend from 6 to 7 
per cent., and at meetings prior to the meeting that increase was sanc- 
tioned. Although the total revenue received was greater by £47,745 
than in 1917, the net profit was reduced by £7,021, due to increased 
wages, higher prices for fuel, &c. The amount required to pay the 
dividend upon the preference shares and at the rate of 6 per cent. on the 
ordinary shares wes the same as last year, and £21,989. 9s. 8d. was 
carried forward. 


At the meeting cf the Souta LonpoN ELECTRIC SUPPLY CORPORATION 
last week the chairman (Mr. J. B. Braithwaite) said that the County of 
London Electric Supply Company now held more than three-quarters 
of the entire capitel of the company, and a complete amalgamation for 
all practical purposes had been brought about. The fusion of interests 
would result in considerable economies. The revenue account showed 
an increase of £8,170, or 12-25 per cent., over 1917, although they had 
sold 437,000 units less. The increased charges had turned out to be 
within £7 of the extra costs incurred, the increase in revenue being 
£8,170 and the additional expenditure £8,163. If the miners got their 
further demands, resulting in increased cost of coal, it might be necessary 
to make a further increase in charges to consumers. The coal cost was less 
owing to the fact that on March 20, 1918, the mains of the County of 
London Company and the mains of their company were interconnected, 
and the company took a large amount of energy from the County Com- 
pany. They maintained their dividend at 5 per cent., placed the same 
amount to general reserve and increased the carry forward by £292. 
The board considered that, subject to unforeseen circumstances, their 
balance was in a sufficiently sound and solid position to justify them in 
following the practice of other companies and paying an interim dividend 
in the middle of the year. The turnover in their trading department 
was, in spite of the war, the largest they had ever had, being £14,757, 
against £9,333 in 1917. The gross profit amounted to £3,520, which not. 
only sufficed to pay the whole expenses of the department, but left a 
satisfactory margin of net profit. During the year new connections 
representing the equivalent of 30,032 (35 watt) lamps, or 1,050 kw., were 
added to the system, an increase of 185 kw. over the previous year. 
Included in that was an increase of 1,018 H.P. of motors, making the total 
connected 9,340 n.r. They had no difficulties with their men, many of 
whom had been with them since the company started, and they had 
always endeavoured to treat them with every consideration, and to see 
that the conditions under which they worked were proper conditions. 
So far as they had gone in this year the decrease in the units sold which 
was noticed last year continued, although last month showed some 
indication of improvement, and he had no doubt that if they could only 
get free from the threatened labour troubles, and settle down to steady 
work under peace conditions, they would sce a very cungiderable increase 
in the number of units sold. 

Col. R. E. Cromp on, C.B., presided over the annual meeting of the 
KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING Company last week, 
said that the past year had been a critical and difficult period. The 
regulations necessitated by the war limiting the supply of coal, increasing 
its price, and the larger increases ordered by the Government .to be 
given to all workmen afiected the working cost ; at the same time the 
regulations restricting the use of electricity by customers had reduced the 
output. However, they had done fairly well considering the difficulties. 
The units sold during the year showed a reduction of 610,853, or 11-6 per 
cent. lower than the units for 1917, elthough compared with 1916, the 
reduction was only 116,331, or 2} per cent. The reason why they com- 
pared unfavourably with 1917 was that during that year many con- 
sumers, owing to the coal difficulty, installed electric heating apparatus, 
the fact of which was to cause an increase in the sale of electricity for 
heating, but the further restrictions upon the use of electricity which 
were made very severe during the past year had more than wiped out the 

ains made in 1917. The charges having been increased by 20 per cent. 
fio per cent. in January and 10 per cent. in July), and amounting to 4 
otal of 30 per cent. from the commencement of the war, hed brought the 
average selling price up to 3-84d. per unit, but in spite of that the reduc- 
tion in output had reduced the gross sum received from £74,493 to 
£73,217. If they compared 1918 with 1916, there was an increase of 
£9,180, equal to 14 per cent. in spite of a reduction of 116,331 units 
Although the units sold were so reduced, the total cost of generating 
showed an increase of £2,538, due to the further awards made by order of 
the Government during the year. The cost of the coal and of the 
materials for generating and for repairing the plant showed a great 
advance. They had paid over £2,000 less for rates and taxes dorini the 
year owing to a lower assessment being in operation. The pro t of 
£11,763 was £1,461 (11 per cent.) less than in 1917, but compared with 
1916, an increase of £190. The general result was that the figures for 
1918 being so similar to 1916, the dividend for 1918 had to come down t° 
6 per cent., the same 23 1916. During the present year they, in commom 
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with all industria] undertakings, were faced with greatly increasee ex- 
penses due to the 47-hour week, which was already in operation, and 
which forced them to employ additional men. To meet that and further 
increases in the cost of material they had again to issue notices to our 
consumers cf a further increase in price, and the price would have to be 
raised again later on. A new highly economical steam turbine was on 
order for the Wood lane works, and it that was in operation before the 
end of the year, great benefits would result in reducting the fuel bill. 

The reports and accounts were edopted, and the retiring directors 
(Mr. F. J. Walker end Mr. C. C. Wyllie) and auditors were re-elected. 


At an extraordinary meeting of the shareholders of VICKERS LIMITED 
on Monday the scheme for the amalgamation of the company with the 
Metropolitan Carriage, Wagon & Finance Company, outlined in our last 
issue, was approved. Mr. Douglas Vickers, who presided over the meet- 
ing, explained that the proposal was largely due to changes brought about 
by the war, for they were giving the opportunities and creating the 
necessity for doing business on a scale not hitherto reached by British 
manufacturers, but left to German and American competitors. The 
conviction of all who had studied the engineering trade, especially foreign 
trade, was that English manufacturers had been greatly handicapped 
by working in too small units. After referring to American and German 
methods of business, he said that the best fields now open to the heavy 
side of engineering were those connected with transportation and elec- 
trification, or both. The Vickers firm were already well equipped with 
their fine shipyards and engineering works at Barrow for the marine side 
of transportation. They had fine motor car works, and had also the 
necessary work and experience for transportation by air, both airship 
and aeroplane. Asto transportation by rail and electrification, they were 
intimately bound together. The new proposals foreshadowed in the 
Ministry of Ways and Communications Bill would be of great magnitude 
and presented a more favourable opportunity for their operations. Added 
to that, there was an enormous amount of wear and tear to be made good 
in this country,; abroad in the war area destruction had to be replaced, 
and in the Dominions and foreign countries that had not suffered directly 
from the war railway material had been unobtainable during the war, so 
that there were arrears to be made good. Germany had had the lion’s 
share of the European part of that work in the past, but he counted on 
taking Germany's place. The electrification of this country would bring 
with it a host of minor requirements in addition to the big plants. For 
every 100,000 H.P. going with a super-power station more than 200,000 H.P 
motors would be required by the users of the current. The proposals 
would unite Vickers Limited with the finest electrical works and carriage 
and wagon shops in the country, and would place the firm in a unique 
position to deal with those problems on the largest scale. The Sheffield 
works, the parent works of the firm, would feed the others producing the 
finished article. Of course, what he had said must not be taken as 
indicating any intention to neglect or any want of confidence in their 
old trades or those new ones in which they were embarking. 


An extraordinary general meeting of the Metropolitan Carriage, Wagon 
& Finance Company wasalso held on Monday, when the scheme, after an 
explanation by the chairman (Mr. F. D. Docker, C.B.) was approved. 


In moving the adoption of the report and accounts for 1918 and the 
declaration of a dividend of 6 per cent. on the ordinary shares of the 
AUTOMATIC TELEPHONE Mrc. Company the chairman (Mr. Jas. Taylor) 
said that the profits amounted to £43,781, which with the amount 
brought forward from last year of £11,550 made a total of £55,331 
available. The profits compared with the previous year were less by 
£3,044, owing to the large additions to wages, to the loss of Government 
contracts to the reduced price paid for fuses. While the company 
had been busily employed in delivering munitions of war to the Govern- 
ment it did not neglect the propaganda work necessary for the automatic 
telephone side of its business after the war. With this object in view 
they had gone to a considerable amount of spade work in various foreign 
territories, and had every reason to believe that eventually benefits 
would accrue from that activity and justify the expenses incurred. The 
Leeds automatic telephone exchange, the largest in the country, serving 
6,800 working subscribers, was opened in May last. The change was in 
every way successful, and the result of the working of the automatic 
system in Leeds had proved entirely satisfactory. They hoped, therefore, 
the experience gained from a large exchange of that kind would have a 
pronounced effect in encouraging other towns and the Government to 
apply the use of automatics further, with mutual benetit to the public 
and themselves. 
tions in Government offices and national factories. Also, as a result of 
the good opinions earned by the automatic installation fitted at Simla, 
India, the company received a contract to supply a similar installation 
for the town of Lahore, the equipment for which was completed and 
ready for despatch. l 

The introduction of other manufactures was continuously before th 


company, one being the manufacturing of appliances for electric heating : 


and cooking purposes. Recently they had been able to place upon the 
British market a superior range of such articles, which had been received 
with consderable approbation, supported by a satisfactory volume of 
orders. In addition, other branches of their industry were developing. 
There was a fair number of orders on the books which would keep the 
factory busy for some time, and prospects looked favourable, but for 
the fact that they had always hanging over them the persistent demands 
of all classes of employees for increased remuneration. It was impossible 
to say what influence that would have upon the business as a whole. 
They were already feeling the effect of very high wages, and, compared 
with America, the low output per man in this country was prejudicial 
where foreign competition had to be met. Several orders lately had 
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During the past year they had fitted several installa -. 
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passed the company and been placed in America at lower prices than they 
could quote, due to low output. That was a very serious and important 
question both for the company and its employees, and they hoped this 
would be kept well in mind. If foreign competitors were able to quote 
lower prices, the tendency in the end would be to lose foreign business ' 
ene Ene about the state of unemployment that all parties desired to 
avoid. | 
Mr. J. B. Braithwaite presided over the meeting of the City or LONDON 
Evectaic Lighting Company last week, and in moving the adoption of 
the report (given in our issue of the 14th inst.) said he thought the Govern- 
ment proposals in regard to electricity supply legislation would be drafted 
on the recommendations of the Committee of 16 members who reported 
in April, 1918, but on that Committee there was no representatives of the 
London companies. The reports of other Committees had raised hopes, 
which were not likely to be realised, of enormous savings and also of a 
supply of electricity much cheaper than wes the case before the war. The 
general impression created on the public mind by these reports had, he 
thought, been to the effect that the existing companies hed largely failed 
in their duties, and that an almost magice! change in the condition of 
electric supply could be brought about by “ scrapping ” existing stations 
and erecting super-generating stations at the pit-head. He contended 
that the erection of super-generating stations at the pithead would 
result in a waste both of coal and money, and could not, therefore, tend 


. to a cheaper supply of electricity for London. For every 190 tons of 


coal burned in London to produce a good supply 110 tons would be 
required to be burned et a colliery, sey, 100 miles from London, or 115 
tons if the station were erected in a colliery at South Weles. He thought 
it would seem foolish to spend large sums of new capital with the present 
high cost of generating plant, building materials and labour when the 
£15,000,000 of capital already expended by the 13 London supply com- 
panies could easily be made available to do what was required. Let the 
Government extend the tenure of the London companies, which at 
present expired in 1931, for a reasonable period, say 50 years, and he 
thought it would be found that the moderate amount of capital required 
for linking up existing stations and co-ordinating the supply could be 
financed out of the savings thus effected. 

The report end accounts were adopted and the retiring directors and 
auditors reappointed. 


The 23rd ordinary general meeting of the BRITISH INSULATED fu 
Hevssy Cases, Lro., was held on Monday, at Liverpool, Mr. James 
Taylor, J.P., chairman, presiding. In moving the adoption of the report 
and accounts the chairman referred to the retirement of Dr. E. K. 
Muspratt from the chairmanship, owing to the state of his health, and 

id a tribute to the great value of his services to the company. The 

irectors had also desired to strengthen the board by adding a further 
director and had accordingly appointed Sir Alexander Roger. The 
profit for 1918 (£288,280) showed a decrease as compared with those of 
1917, which were the highest in the history of the company. There were 
several reasons for this, and amongst them the reduction in the quan- 
tities of various articles for munitions which had been required. Perhaps 
the most important reason was the large increases in the pay of the work- 
people, which had averaged (to males and females together) 9s. 1d. per 
week. and meant an increase in the wages bill for the year of £112,958, 
equal to 11} per cent. on the ordinary capital, and further increases had 
since been granted. He believed many, including their own workpeople, 
considered that that extra cost in wages could be charged to the pur- 
chasers of the goods. In practice, however, that could not always be 
done, as in many cases the increases of wages were retrospective, and the 
goods were made and delivered before they knew to what extent the costs 
would be increased by higher wages. In many other cases where con- 
tracts had already been entered into with large and important customers 
the latter expected and could force delivery at the contract price. Again, 
a company like that which in normal times did so large a foreign trade 
could not largely increase the price of its manufactures without making 
it difficult to compete successfully in the open markets of the world. As 
an example he mentioned the case of e company in London buying elec- 
trical goods for delivery in South America which had obtained prices 
from three English and one American firm. The English prices averaged 
£3,000 and the American company’s price was £2,100. That was only 
one of many cases, and it should give pause to workmen and their ad- 
visers, because if this country were to lose its foreign trade through high 
wages and low output it would be disastrous for all concerned, but 
especially in the end for the workpeople themselves. The company had 
been prospcrous for many years past, and subject to higher wages being 
coupled with proportionately high output there was no reason why it 
should not look forward to a prosperous future. They could fairly take 
credit for having used all their resources to help to win the war, seeing 
that as much as 98 per cent. of their out put had been to the orders of the 
Government and Ministry of Munitions directly or indirectly, and that 
they had delivered goods to the value of over £12,000,000. Whilst there 
had been some relaxation in Government control they were anxiously 
awaiting the time when they would be free from all such restrictions in 
regard to raw material and export treding. 

During the year the number of the company's men with the Forces 
had increased by 511, making a total of 1,684, of whom 105 had fallen 
on active service. The company continued to make the allowances 
mentioned in previous reports. The difticulty of retaining sufficient 
skilled men had been very great, and the employment of women workers 
had been greatly increased with’ very satisfactory results. Haying 
reviewed the accounts, the chairman seid the value of stocks and work 
in progress showed an increaze of about £200,000, due to the fact that 
larger stocks of raw materiel had to be kept to meet the shipping difficulty. 
The company's investments in the Midland Electric Corporation for 
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Power Distribution, the Electric Supply Company of Victoria and the 
Automatic Telephone Mfg. Company had proved satisfactory, and 
£50,000 had been added to the reserve for this vear, which now stood 
at £150,000 after the recent cepitelisation. In conclusion the chairman 
said the onerous conditions under which thcir business, as that of a con- 
trolled firm, had been carried on, had not been greatly emeliorated during 
the past vear, and the same difticulties had again hed to be faced. Those 
were connected with labour, production and taxation, but their reduced 
staff had patriotically carried on and they should be wanting in fairness 
if they did not recognise how essential their co-operetion had been. They 
would, he wa; sure, lovally face the further tasks involved in their recon- 
struction and reorganisation. He therefore offered on behalf of the 
shareholders a hearty expression of thanks to all—whether in the office 
or works—who had served them so well, and he would like specially to 
name their genera! manager (Mr. Dane Sinclair), Mr. Nisbett, Mr. 
Brotherton and their secretary (Mr. Kerfoot) upon all of whom an addi- 
tional burden hz; been laid. 

The report end accounts were adopted and a further dividend of 8} 
per cent. was declared, making, with the interim dividend, 124 per cent. 
for the year. Mr. J. Carlton Stilt. J.P., and Sir Harmood Banner, the 
retiring directors, were reappointed’ and the appointment to the board 
of Sir Alex. Rogers was confirmed, 


The chairman of the CHartne Cross, West Exp & City ELECTRICITY 
SuppLy Company (Mr. W. F. Fladygete) stated at the mecting last week. 
that the outstanding features cf the year in all their districts were the 
reduction in units sold, the increase of cost and the increase of gross 
revenue, The reduction in units sold had been felt to the greatest ex 
tent in their lighting supply, which naturally wes the most profitable 
part of their business, and for the most part was due to the operation of 
the Lighting Orders and the verious lighting restrictions. He had, 
however, every reason to hope thet the sale of units for 1919 would con- 
siderably exceed those of the past year. The increase in cost was 
noticeable in every item of the accounts, but the most serious addition 
occurred under the headings of coel, wages and repeirs. Their coal bill 
for 1914 was only £39,113, for 1917 it was £87,767, and for 1918 £108,301. 
In 1918 they generated some six million units more than in 1914. In 
1914 the coal cost per unit wes 0-369d., in 1917 0-654d., and in 1918 
0-886d. The combined effect of the wages awerds on the costs for 1919 
could hardly be less then to increase their labour bill by about £10,000. 
If that be the case the position would be that while their average yearly 
wages before the wer amounted to less than £50,000, for 1919, with a 
smaller number of employees, it would not be below £100,000. The 
exceptionally heavy emount which had been paid for repairs was mainly 
caused by the fact that owing to the difficulty in obtaining lebour and 
materia's their Bow station in particular was dating the first three years 
of the war not kept up to anything like the desired standard. 

Dealing now with the West End accounts, he said the receipts for 
current for the yeer were £186,913, against £158,409 in 1917, the increase 
being due to the increase in price. The net earnings amounted to 
£60,912, egainst £61,800 in 1917. After providing for interest on 
debenture stock, setting apart £22,000 for depreciation and paying the 
dividend on the preference shares, the balance was £16,162. 6s. 4d. They 
saw no reason why they should not absorb the whole of that in the pay- 
ment of a dividend on the ordinary shares at the rate of 4 per cent. per 
annum. Theaccounts of the City undertaking were not quite as satis- 
factory a3 those of the West End; the decrease in consumption in the 
City had been very great, both as regards lighting and power, and that 
decrease had not been sufficiently compenreted by the increased price. 
‘Their maximum price was fixed long aiter the maximum price was fixed 
for the other London companies, and at a very much lower sum, and they 
found it necessary to apply to the Board of Trede to increese that sum. 
They.refused the application, bit on a further consideration of the facts 
they had allowed them to increase it, but that had meant that for the 
first three quarters of the year they had been selling current at a wholly 
unremunerative price. Although they had generated practically the 
same amount of energy, their coal and other fuel costs for the year 
amounted to £108,301, ageinst £87,000 for 1917, en increase of £20,000, 
Wages and selaries had increased by no less than £7,000, while their 
repairs had more then doubled themselves, the amount in 1918 being 
£29,599, egainst £12,000 in 1917. Their net earnings for 1918 amounted 
to only £34,471, against £65,388. They brought forward from the pre- 
ceding year £38,000, and with the aid of that they were enabled to pay 
interest on the debenture stocks and advances and the dividend on the 
preference shares, leaving £9,074 to carry forward. 

Dealing with the proposed legislation as to electricity supply, Mr. 
Fladgate said that whatever legislation might be passed he trusted they 
should be able to preserve the inteiests of their shareholders. A com- 
mittee of all the London electric lighting companies was, and had been 
for some time, sitting. He was glad to believe they were all actuated 
with one common desire to make arrangements for the combination of all 
those companies, as if that combination could be effectuated he did not 
doubt that the best results would be achieved for all parties interested, 
provided that the Government or whatever tribunal might be set up by 
the Government were prepared to negotiate with their amalgamation 
upon fair and reasonable terms. Much hed been said and written on 
the subject of the building of super stations end of the inability of the 
Seay stations to provide the public with sufficient supply. He did not 

eny that improvements could be made, but he asserted, with very gieat 
contidence, that if they were allowed to develop their undertakings, and 
to develop them in a proper way, they could meet the full demand of the 
metropolitan areas, either in combination with or as a separate under- 
taking from the loce! authorities at a price and in a manner which should 
be absolutely satisfactory to the public, but it was impossible for them 
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to dp so on their present uncertain tenure. Their orders, with one or two 
exceptions, expired in 1931. Their purchase clauses were at any rate 
obscure, and it would be impossible from an economic point of view for 
them to raise money for the purpose of development of works which he 
agreed were needed and which they were in a p sition to provide as well, 
if not better, than anyone else. if should not be forgotten that by a 
reasonable extension of the period of their Provisional Orders very great 
reductions could be made in the amounts put bv for depreciation, &c., 
by all the London companies. A saving on that head would go far to 
pay the interest on expenditure necessary for development of the in- 
dustry. In regard to labour troubles, which was a thorny subject, and 
one upon which it was better to say very little, he said that those in con- 
trol of their stations had done lovally their best. To them and to all 
others in their employ he would tender the grateful thanks of the Board, 
and also, he was sure, their thanks ‘or what they had done. It was, 
perhaps, invidious to single out any names when all had done well, but he 
would refer particularly to the work done by Mr. Sparkes, Mr. Walker 
and Mr. Partridge, who had been serving on the Advisory Committee 
of the Conference of their officials. The future must of necessity be 
uncertain ; anyone who ventured to prophesy either what demands 
would be made by labour or what prices sould: have to be paid for the 
actual necessities upon which they depended would be an unwise man. 
Subject to that, they looked forward to the future with confidence. 

The report and accounts were approved: Mr. R. Gatti and Lt.-Col. 


J.D. Laurie were re-elected directors of the company, and the aud tors: 


were also re-appointed, 


New Companies. 


ACETRICAL ENGINEERING COMPANY, LTD. (10,257.)}— Private com- 
pany, reg. March 10 in Edinburgh, capital £5,000 in £1 shares, to carry on 
the business of oxy-acetylene and electric arc cutting and welding of 
metal and alloys, engineers, boilermakers, &c. First directors, W. Miller, 
jun., L. M. Miller and J. G. Robertson. Reg. office, 2, Hamilton-street, 
Greenock. 


W. A. DOUGLAS & PARTNERS, LTD. (153,681.)—-Private company: 
reg. March 17, capital £100,000 in £1 shares, to take over the business of 
Douglas & Adair, and to carry on the business of consulting, superin- 
tending, electrical and refrigerating engineers, naval architects, arbitra- 
tors, &c. First directors, W. J. Douglas, Commodore H. F. H. Ellis, 
R.N., C.B., M.V.O,. Vice-Admiral P. A. Le Bris, M.F., Capt. A. Capel, 
C. B.E., and O. S. Thompson. 

FLEXILE METAL COMPANY, LTD. (153,532.)—Private company. 
Reg. March 7. Capital £50,000 in £1 shares. Manufacturers of and dealers 
in tubes, casings and containers in metal, and other substances. elec- 
trical engineers, &c. : 

RADIO COMMUNICATIONS COMPANY, LTD. (153,646.)—Private com- 
pany, reg. March 14, capital £20,000 in £1 shares (100,000 preference), to 
acquire benefit of inventions connected with radio-telegraphy and tele- 
phony and other methods of intercommunication, to acquire, make and 
supply apparatus for the transmission of signals, sounds and communica- 
tions, &c. Reg. office, Oswaldestre House, Norfolk-street, W.C. 

FULLER'S UNITED ELECTRIC WORES, LTD. (153,623.)— Reg. March 
13. Capital £500,000 in £1 shares (250,000 8 per cent. cumulative par- 
ticipating preference). Totake over the business of electrical and general 
e .gineers, makers of telegraph, telephone and electric wires, cables and 
appliances and carbon, carried on by the Fuller Accumulator Company, 
John C. Fuller & Son (Ltd.), Fuller's Wire & Cable Company, and Fuller's 
Carbon & Electrical Company, also to carry on the |business of rubber 
manufacturers and workers, engineers, &c. First directors: F. Fuller, 
L. Fuller, G. J. A. Fuller and D. A. Falmer, all of Woodland Works, 
Chadwell Heath, Essex; J. J. Jarvis, 253, Hackney-road, N.E.,-and 
F. J. Gordon, 72, Curtain-road, E.C. Reg. office: Woodland Works, 
Chadwell Heath, Essex. 


ThirtySeven Years Ago. 
(From THE ELECTRICIAN, March 25, 18&2 } 
H.M.S. Cotossvs.—This ship, the latest and nearly the largest 


` addition to our navy, was launched by the aid of electricity, ard in order 


/ 


to enable her to be constructed with greater rapidity, Brush electric 
lights were used to give light for the workmen at night. 

THE BRUSH LIGHT IN THE Crty.—At a recent meetirg of the Court of 
Common Council Mr. Felton, chairman of the Commissioners of Sewers, 
stated that in one area of the City the cost of electric light on the 
Brush system for the year had been £30 less than the previous charge for 
for gas in a similar period. 

THe ELECTRIC Licht ano Pictunes.—Recently Swan's incandescent 
lamps were used for the first time to light Hans Makart’s colossal painting 
of “ Diana's Hunting Perty ° in the Central Exchange Art Gallery, New- 
castle. According to the ‘‘ Newcastle Chronicle ” the effect wes superb. 
Every shade of colour was brought out with marvellous distinctness. 

UTILISATION OF WATER-POWER.—The employment of water as à 
motive power in the generation of electricity is shortly to be practically 
demonstrated et Penang. We understand that the Eestern Electric 
Light & Power Company have acquired ¢ concession of the grest waterfall 
at Penang. and that special machinery is in course of construction for the 
utilisation of the water- power to drive their machines. 
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Nominations of the I.E.E. Council. n. 

Tue following nominations have been issued by the present 
Council and are subject to additional nominations by the 
members :— 


PRESIDENT. 
Roger T. Smith. 


VicE- PRESIDENTS. 


(Two Vacancies.) i 
L. B. Atkinson. 


W. B. Woodhouse. 


HONORARY TREASURER. 
(One Vacancy.) 


J. Devonshire. 


ORDINARY MEMBERS OF COUNCIL. 


(Three Vacancies.) 
S. G. Brown, F.R.S. 


Dr. W. H. Eccles. 


H. W. Clothier. 
D. N. Dunlop. 


Sir R. A. Hadfield, Bart., F.R.S. S. E. Fedden. 
J. S. Highfield. ` A. L. C. Fell. 
Prof. E. W. Marchant, D.Sc. F. Gill. 

C. C. Paterson, O. B.E. W. Judd. 


J. Sayers. | B. Welbourn. 
Sir W. Slingo. 
Col. H. C. Sparks, C.M.G., D.S.O., M.C. 


` A. P. Trotter. 


ASSOCIATE MEMBERS OF COUNCIL. 
- (Three Vacancies.) 


H. J. Cash. J. R. Cowie. E. A. Gatehouse, 
ASSOCIATES. 
(Two Vacancies.) 
P. R. Allen. P. D. Tuckett. 


The names printed in italics are the nominations for the 
vacancies which will occur. 


FRIDAY, APRIL 4, Ig1Ig. 


Prick SIXPENCE. 
By post, 7d. Abroad, 9d. 


The New Nominations. 


We think the members generally will welcome the nomina- 
tion of Mr. Rocer T. Situ as President of the Institution. 
He has for many years held the responsible position of electrical 
engineer to the Great Western Railway, and he is well known 
for sound views on many controversial points. At the 
same time members will be sorry to lose the services of 
Mr. Kincsspury as Treasurer. His place is to be taken by 
Mr. DevonsuirE. With regard to the Ordinary Members of 
Council it will be noticed that there are seven nominations 
for three vacancies, so there is ample choice, and it is possible 
that this list may yet be increased by further nominations. 
In casting their votes we think members should be guided 
by the fact that electric power is still heavily represented. 
The election might result in the return of no less than seven 


members directly connected with this side of the industry, 


neglecting those consulting engineers who are also identified 
with this branch. On the other hand, as we mentioned a 
year ago, the heavy side of manufacturing, in our opinion, 
will still be insufficiently represented. In fact, we think it 
may be said that Mr. GATEHOUSE will be the only representa- 
tive in this direction, and it is possible that his activities do 
not lie essentially on the heavy side. We feel that this aspect 
should not be forgotten by the Council on another occasion. 
Electric traction, we are glad to sce, receives an increased 


- representation partly due to the nomination of Mr. ROGER 


SMITH and partly due to that of Mr. FELL. The educational 
side will be representad by two members, assuming that 
Prof. EccLes is returned. Consulting engineers are well 
represented, and we are glad to see that the telegraph and 
telephone side of the industry is not forgotten. It is difficult 
to keep a well-balanced Council, but we think that, with the 
exception of the heavy manufacturing side, the present 
nominations do not call for modification. 


ena 


The B.E.A.M.A. 


Tue report of the British Electrical and Allied Manufacturer 
Association for the past year, as shown in another column, 
indicates activity in many directions. For example, the 
Association is identified with the Institution of Electrical 
Engineers in the promotion of several researches and also in 
matters of a more commercial character. It is also associated 
with the International Electrotechnical Commission, -the 
British Engineering Standards Association, the British En- 
gineers Association, and many other bodies. We notice that 
one line of activity, along with other organisations, is the 
formation of a company entitled Industrial Publicity Service, 
Ltd. So far very little has been heard of this company, and 
we trust that this announcement is not the forerunner of com- 
petition with the recognised and much older channels of pub- 
licity. One of the subjects to which attention has been given 
is that of maintaining the manufacturing capacity which has 
been created during the war. This most important aim has 
obviously a very close connection with the cultivation of over- 
seas trade. This brings us to the work of trade commissioners, 
the status of which appears to be far from satisfactory, if we 


may judge from the fact that the B.H.A.M.A. has found it 
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necessary to make vigorous protests in this connection to the 
War Cabinet. Foreign markets present many problems of the 
most pressing character, such for example, as the misuse of 
trade marks, which appears to be the practice of certain Japan- 
ese manufacturers, but such problemg cannot be solved satis- 
factoril¢ if trade commissioners are considered to be of second- 
ary importance. Even in home dealings the experience of 
the B.E.A.M.A. has not been happy in regard to Government 
contracts, and certain sections of the Association have even 
refused to quote to the Admiralty. In conclusion, our readers 
will be sorry to read of the resignation of Mr. F. R. Davenport 
from the position of Chairman, though we think he is right 
in taking the view that the chairmanship of such a body 
should only be held for a limited period. His place has been 
taken by Mr. W.O. Satu who will, we feel sure, have the con- 


fidence of the members. 
ea T 


Technical Teaching at Beggarly Salaries. 


ALTHOUGH we do not wish to reiterate too frequently our 
sentiments upon the subject of teaching, we cannot refrain 
from calling attention to the positions advertised last week by 
the Goldsmiths’ College, which, by the way, is a constituent 
college of the University of London. One of these is for a 
Principal Lecturer in Electrical Engineering. Candidates are 
expected to possess a University degree, or its equivalent, and 
must have had practical experience. The position is evidently 
a whole time one, and yet the commencing salary is fixed at 
the munificent figure of £150 to £240 according to experience 
and qualifications. At atime when street sweepers in London 
are receiving more than £3 a week is it reasonable to expect a 
technically trained man, having a University degree and 
practical experience, to accept £150 per annum? If the 
Goldsmiths* Company can adopt this standard, what is to be 
expected of those bodies which are less wealthy ? We suggest 
that the Council of the Institution of Electrical Engineers 
should move in the matter. We know of an eminent Council 
in another branch of industry which has taken steps to 
eliminate a similar scandal from the University of London, 
and therefore we do not feel that the Council of the Institution 
need think that such a monetary matter is beneath its con- 
sideration. When all is said and done, the teaching of electric 
technology can but suffer if those who are responsible for the 
teaching are given wholly insufficient salaries. 


Electro-Culture at Chester. 


HAVING regard to the fact that last year Mr. S. E. Britton 
obtained by electro-culture increases in potatoes amounting 
to as much as 117 per cent. and 153 per cent., our readers will 
be surprised to read that the results on potatoes this year, on 
each of four varieties, have shown a decrease. 
hand, peas, broad beans, French beans and beetroot have 
shown an increase. The statement is made that the season 
was unfavourable for electro-culture. Whether this is so we 
are not in a position to judge, but we think that the experi- 
ments are sufficient to emphasise the fact, which is not always 
realised, that experiments in electro-culture involve a great 
many variables and that they must be carried out with the 
most extreme care if the effects are to be judged with certainty. 
It is neglect of this fact which has prevented reliable results 
being obtained in the past, and consequently, although we 
still believe in the efficacy of the electric discharge in this 
direction, we think a great deal remains to be done before we 
can say exactly what results are obtainable. It is to be hoped 
that the work now in hand by the EHlectro-culture Committee 
of the Board of Trade will serve to elucidate the problem in 
due time. 
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Electricity Supply to Cinematograph Theatres. 

WE are surprised to find that the supply of electric power 
to motor generators operating projectors for cinematograph 
theatres should once again be the subject of dispute. The 
question came up a few years ago in connection with the 


supply at Alloa and other places, and now the demand of the 


cinematograph owners has been refused by the Corporation at 
Dundee. The theatre owners consider that the electrical 
energy so supplied is power and not light, and should be sup- 
plied at power rates, whereas the Electricity Committee take 
the view that it is hght and not power. It appears to us 
entirely foolish that such questions should be raised in these 
davs. If the energy were only required during lighting hours 
then the energy supplied wquld very naturally be regarded as 
light and not power. In all probability, however, the energy 
ie supplied during a great many hours of daylight as well as 
in the evenings. The cost of the supply depends upon the 
load factor, and consequently it is much more reasonable to 
supply the energy at power rates, or at least at a special rate, 
to meet the circumstances. It will generally be agreed that 
cinematograph theatres are a remunerative class of consumer. 
rr 


Incorporated Municipal Electrical Association.—The 
anual convention is to be held this year at Felixstowe on 
June 17, 18 and 19. Owing to the limited accommodation 
available in Felixstowe—it being expected that there will be a 
large influx of ordinary visitors this year—the convention is 
being restricted to members of the Association. A preliminary 
programme will be issued to each member shortly. 


Development of Italy’s Iron Trade.—Italy has recently 
been making strenuous efforts to develop her iron trade. A 
great disadvantage is the lack of coal, but this is offset to some 
extent by relatively abundant water power, and hydro-electric 
installations are making great progress. One of the most 
valuable iron deposits is that at Elba, 9,000 ft. high, and is said 
to equal in quality the best Swedish iron. 

“Industrial League Journal.’’—The March issue of the 
“ Industrial League Journal ” includes in a 12 page supple- 
ment an address by Mr. G. N. Barnes, M.P., to managers and 
foremen, on “ Industrial Matters.” Mr. H. E. Blain contri- 
butes an interesting article on “ Industrial Honour,” and there 
are special contributions from Sir Woodman Burbidge, Sir Eric 
Geddes, Mr. R. Young, M.P., Mr. G. H. Roberts, M.P. (Food 
Controller), Prof. Kirkaldy, Mr. W. C. Bridgeman, M.P., and 
others, making interesting reading. | 

Magnetic Pulleys.—A recent issue of the “ Scientific Ameri- 
can ” describes the use of magnetic pulleys to remove any iror 
foreign elements in material conveyed by a moving belt.. The 
pulleys are magnetised by coils placed in their interior and iron 
objects are held attached to the belt, dropping off as the belt. 
leaves it on the under side. The device has proved very useful 
in rock mines and quarries for the treatment of paper stock 
before sulphiting and in the manufacture of cement, and also- 
in removing small chips of iron from grain, tobacco, &c. 

- Signalling Pyrometers.—In view of the fact that merallur- 
gical operations involving the use of pyrometers are-frequently 
placed in the hands of a relatively unskilled staff, inexperienced 
in reading and using pyrometers, it is sometimes desirable to 
supplement such instruments by suitable signalling devices. 
In the American Gas Engineering “ Journal ” a method was. 
recently described involving the use of ‘red and green lights 
which are automatically switched on when pyrometer readings 
indicate that the temperature is respectively 10 per cent. too 
high or 10 per cent. too low. When the temperature is correct: 
a white light is left burning. The instruction to the operator 
is. therefore, merely to keep this white light going, and to take 
measures to reduce or increase the temperaturee whenever the 
coloured lights appear. 

Institution of Electrical Engineers.—IxrormMat MEET- 
Incs.—The next informal] meeting will be held in the rooms of 
the Chartered Institute of Patent Agents, Staple Inn Buildings 
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{South Block), close to No. 335, High Holborn, W.C., on 
Monday, April 14, 1919, at 7.30 p.m., when Dr. R. D. Gifford 
will open a discussion on ** Electrical Instruments.” Visits to 
the Osram-Robertson Lamp Works, Brook Green, Hammer- 
smith, W., have been arranged for the following Mondays : 
April 14th, May 12th and June 2nd. Each party will be 
limited to 24 members, who will assemble at the main entrance 
of the works at 2.30 p.m. Members wishing to take part in 
these visits are requested to send in to the secretary of the 
Institution, not later than six days before the visit selected, 
their names, private addresses and business addresses. ie 

Western Centre—The eighth annual meeting and fourth 
ordinary meeting of the session was held at the Merchant 
Venturers’ Technical College, Bristol, on Monday last, March 31, 
1919. The Chairman (Mr. H. I. Rogers) presided over a 
numerous attendance. The ballot for Officers and retiring 
Committee Members for the Session 1919-20 resulted as 
follows :—Chairman, A. Ellis ; Vice-Chairmen, A. J. Newman 
and A. C. McWhirter ; Committee, T. B. Alger, J. W. Collins, 
F. W. Hunt, G. H. Langdon and W. Collins. Hearty votes of 
thanks were accorded to the Governors of the Merchant 
Venturers’ Technical College and the South Wales Engineers 
Institute for the use of meeting rooms during the session. 
After the ordinary business had been transacted, Mr. A. P. 
Fleming, O.B.E., read his Paper on “ Planning a Works 
Research Organisation,” which provoked a lengthy discussion. 
A hearty vote of thanks was accorded the author. 


Deposits on Glass Surfaces in Instruments.—In a recent 
Paper before the Optical Society on “ Deposits on Glass Sur- 
faces in Instruments,” by L. C. Martin, D.I.C., B.Sc., and Mrs. 
C. H. Griffiths, M.Sc., a summary was given of various pheno- 
mena described under the name of “ film.” In instruments 
deposits occur most frequently on graticules and the action 
of lubricants causing such deposit and the qualities desirable 
in a lubricant used on optical instruments were discussed. 
Deposits can be classified according to their microscopic ap- 
pearance. Experiments were conducted by means of brass 
cells, into which glass windows were fitted, and examined 
microscopically. Among the conclusions arrived at were: 
(1) That the method of cleaning the glass has not been 
shown to produce any difference in the rate of formation of 
the deposits. (2) That ‘glass surfaces which have been boiled 
in distilled water withstand the attack of moisture on the 
whole better than surfaces otherwise treated. (3) That 
moisture will quickly produce disintegration of the surface, 
the action rapidly increasing with the temperatures, but that 
moisture alone has no effect in producing the globular 
deposit or film. (4) That the globular deposits or “ film ” 
are associated with the presence of the lubricants in the cell 
and that according to the kind of lubricant enclosed in the 
cell marked differences are obesrvable in the rate of forma- 
tion and density of the deposits. (5) That as between ordi- 
nary and other glasses no difference could be detected in the 
rate of commencement of disintegration. The result suggests 
that it is very desirable that optical instruments should be 
filled with dry air, and if possible made airtight, that great 
care should be taken in the choice of lubricants, and that the 
boiling of the glass surfaces in distilled water is a point well 
worth considering. 


Obituary. 


We regret to record the death of Mr. Henry Wipe, D.Sc., F.R.S., 
which took place at Alderley Edge on the 28th ult. From 1863 to 1867, 
Mr. Wilde carried out a series of noteworthy researches in electro- 
magnetism and on the design of electric generators, and he read a number 
of Papers before the Royal Society, in which his inventions were described. 
In the year 1867 he invented and patented several multipolar alternating 
machines, both self and separately excited, and he was the first to 
construct a commercial dynamo for electroplating purposes. In 
November, 1898, Mr. Wilde presented to the Institution of Electrical 
Engineers a sum of £1,500 for establishing the Wilde Benevolent Fund 
for the relief of full members of the Institution, or their families, in adverse 
circumstances, In 1903 he brought an extraordinary action to restrain 
the late Prof. Silvanus P. Thompson from stating in his “ Dynamo- 
Electric Machinery ” that Faraday had discovered the principle of the 
dynamo, as deceased claimed the credit for that discovery. Tho Court, 
however, struck out the statement of claim as vexatious, a decision which 
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was upheld by the Court of Appeal. Mr. Wilde was made an honorary 
member of the Institution of Electrical Engineers in 1898, and was 86 
years of age at the time of his death. 

The death has taken place at the age of 42 years of Mr. E. W. CROSLAND 
assistant works manager of tbe British Insulated & Helsby Cables, of 
Helsby. 

The death is also announced at the age of 88 of Mr. STEPHEN Bus- 
BRIDGE, an inventor of electric railway signalling devices. 


Personal. | 

Sir Auckland Geddes, Minister of National Service and Reconstruction, 
‘has accepted the position of President of the McGill University, Montreal, 

Sir Henry Norman,, M.P., has been appointed vice-chairman of the 
Imperial Communications Board. 

On Saturday, Mr. 8. Simpson, who has resigned his position with the 
Yorkshire Electric Power Company, was presented by his colleagues 
with a mahogany desk and chair. In the evening a dinner was given 
at Bradford in his honour by his intimate friedns on the staff, and at 
which were also present Mr. A. L. Lunn and Mr. Ellis, president and 
chairman respectively, of the Yorkshire Section of the Electrical Power 
Engineers’ Association. 

Mr. Alexander P. McMullen, M.A., has been appointed Adviser on 
Education to the Admiralty. 

Prof. A. Schuster, F.R.S., and Dr. W. C. Unwin, F.R.S., have been 
appointed members of the Senate of the UNIVERsIry oF LONDON. 

Mr. W. J. Larke, O.B.E., who for 20 years has been one of the managers 
of the B.T.-H. Company, has resigned in order to take up an appointment 
with the Ministry of. Munitions in connection with the disposal of surplus 
stores, &c. : 

Capt. J. R. Partington, M.B.E., D.Sc., has been appointed to the chair 
of chemistry at East London College. 


Arrangements for the Week. 
PRIDAY, April 4th (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. Lecturette on 
“ Modern Methods of Water Treatment,” by Mr. J. P. O’Cal- 
laghan, F.C.S. 


SATURDAY, April 5th. 
ROYAL INSTITUTION. 


3 p.m. At Albemarle-street, Piccadilly, London, W. Lecture on 
“ Spectrum Analysis and Its Application to Atomic Structure,” 
by Prof. Sir J. J. Thomson, P.R.S. (Lecture V.) 

LONDON ASSOCIATION OF FOREMEN ENGINEERS. 

7 p.m. At Cannon-street Hotel, London, E.C. Paper on ‘“‘ The 

Science of Fire Measurements,” by Mr. V. Williams. 
TUESDAY, April 8th. 
INSTITUTION OF CIVIL ENGINEERS. 

5.30 p.m. At Great George-street, London, S.W. Papers to be 
read on ‘The Electrical and Mechanical Equipment of the 
All-metal Cars of the Manchester—Bury Section, Lancashire & 
Yorkshire Railway,” by Mr. G. Hughes; and “ Aill-metal 
Passenger Cars for British Railways,” by Mr, F. E. Gobey, 
O.B.E. 

INSTITUTION OF ELECTRICAL ENGINEERS, NORTH-WESTERN CENTRE. 

7 p.m. At the Engineers’ Club, Manchester. Annual Genera] 

Meeting and Discussion on the President’s Address to the Centre. 


INSTITUTION OF ELECTRICAL ENGINEERS, NORTH MIDLAND CENTRE. 
7 p.m. At the Metropole, King-street, Leeds. Paper on “ The 
Determination of the Efficiency of the Turbo-Alternator,” by 
Dr. S. F. Barclay and Dr. S. P. Smith. 


INSTITUTION OF ELECTRICAL ENGINEERS, SCOTTISH CENTRE. 
7.30 p.m. At The Rooms, 207, Bath-street, Glasgow. Annual 
General Meeting. : f l 
ILLUMINATING ENGINEERING SOCIETY. 
8p.m. At the Royal Society of Arts, John-street, Adelphi, London, 
W.C. Discussion on “ Light and Colour in Relation to Stage 
Production,” introduced by Mr. J. B. Fagan. 
WEDNESDAY, April 9th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
7.30 p.m. At St. Bride Institute, Bride-lane, Fleet-street, London, 
E.C. Paper on “The Relationship between Wages, Output 
and Improved Standards of Living from a Practical Point of 
View,” by Sir Wilfred Stokes, K.B.E. 
THURSDAY, April 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6p.m. At the Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W. Paper on “Notes on Surface 
Condensing. Plants, with Special Reference to the Requirements 
of Large Power Stations,” by Mr. R. J. Kaula. 


FRIDAY, April 11th. 


` 


ROYAL INSTITUTION. 

5.30 p.m. At Albemarle-street, London, W. Discourse on “‘ Piezo 
Electricity and Its Applications,” by Prof. Sir J. J. Thomson, 
P.R.S. 

JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, London, S.W. Paper on ‘‘ The 
Training of the Disabled Man from the Electrical Engineers, 
Point of View,” by Mr. F. H. Taylor. 
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Some Notes on the Electro-Cardiograph.* 


By ROBERT S. WHIPPLE. 


Prof. A. W. Waller was the first physiologist to show that the electric 
potentials developed in the heart at each contraction of the organ 
were sufficiently large to deflect a sensitive galvanometer when the 
latter is connected to the limbs of the human subject. 

Little progress was made from this discovery until the invention 
of the string galvanometer by Prof. W. Einthoven in 1901. A string 
galvanometer was also invented by Ader and described by Léauté 
before the French Academy of Sciences in 1897. The instrument 
designed by Einthoven had a powerful electromagnet and a com- 
paratively short silvered quartz fibre as the moving system. In its 
main features the galvanometer is still in the form in which Einthoven 
made it, although it has been simplified by various workers so as to 
render it convenient for clinical work. Largely as a result of the 
work of Prof. Einthoven and of Dr. Thomas Lewis an important 


Fia. 1.—DIAGRAM SHOWING THE PRINCIPLE OF THE STRING 
GALVANOMETER. 


branch of pathology, electro-cardiography, has arisen. As this 
science is dependent on the interpretation of the records obtained 
with the string galvanometer it may be of interest to describe the 
instrument and its accessories. 

The problem may be briefly stated. Tf the extremities of the limbs 
of a ‘patient, such as the two hands, are placed in non-polarisable 
electrodes, and electrical connection is made through the galvano- 
meter, the string is deflected by the current passing through it. The 
magnitude of this current varies continually during the systole 
of the heart. With most healthy people the heart passes through 
a normal cycle, and this gives practically the same electrical 
potential at every stage of the cvele. If. therefore, the position of 
the galvanometer string is continuously photographed the potential 
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diameter, on which a thin metallic coating of silver or platinum has. 
been deposited. The string (S) is stretched between the poles of a 
powerful electromagnet NS, shown diagrammatically in Fig. 1, ann 
an optical system F, F, A, projects a shadow of the moving string on 


-to a photographic plate. The deflections of the string are directly 


proportional to the magnetic field and the current passing through 
the string, and inversely proportional to the tension. A string about 
100 mm. long, 0:003 mm. in diameter, and having a resistance of 
about 3,000 ohms in series with a patient having an approximate 
resistance of 4,000 ohms, moves through approximately 0-05 mm. 
when a potential of 3 millivolts is applied to it. A high magnification 
must, therefore, be used to study the detailed movements of the 
string. 

Fig. 2 shows the optical arrangement diagrammatically, the 
distances being given in millimetres. The string is illuminated from 
the positive crater of an arc lamp, the light being concentrated by 
the condensers. 

The ficld of the objective is projected on to the cylindrical lens, 
which focuses part of this into an intensely bright band of light on 
the photographic plate. The string appears on the front of the 
cylindrical lens as a long vertical shadow about 2 mm. wide, the part 
falling upon the cylindrical lens becoming a dark spot in the band of 
light projected on to the photographic plate. The magnification 
generally employed is 600 diameters. If the photographic plate or 
paper is given a motion at right angles to the axis of the cylindrical 
lens. e.g., in the direction of the arrow A. The instantaneous position 
of the string is indicated by an unexposed spot, and a continuous 
record of these positions is formed on the moving plate. 

Einthoven introduced a simple method of automatically photo- 
graphing a scale upon his photographs. Lines are engraved on the 
eylindrical lens across its width to throw shadows on the photo- 
graphic plate, appearing as well-defined lines ruled 1 mm. apart 
throughout the length of the record. This system of lines gives a 
scale of current in the galvanometer, or of the potential of the heart. 
A system vf lines at right angles to the former ones are produced by 
interrupting the focussed beam of light at B, so that for a short 
interval no light falls on the plate as it travels past the slit, and in 
consequence a sharp line appears on the record. This system of 
lines gives a scale of time. 

The equipment required to obtain an electro-cardiogram is as 
follows :— 7 ; l 

1. The galvanometer which receives the electrical impulses of the 
heart. 

2. The camera to record the movements of the string in the gai- 
vanometer. | 

3. A time-marker or mechanism for marking time intervals on the 


photographic plate. Pa 
4. A source of illumination by means of which the photographs 
are obtained. “ 


5. The electrical equipment for making the necessary standard- 
isation and other adjustments, at 

° . . w s 

6. The electrodes for making electrical connection to the patient. 
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Fig. 2.—OrricaL SYSTEM. 


corresponding to any particular heart movement can be determined. 
During the taking of the record the resistance of the galvanometer 
string and the body of the patient remain practically constant. The 
period of the string is so small (about 0-04 second) and the motion 
is nearly aperiodic, and the movements recorded are a direct measure 
of the E.M.F. at any instant. The maximum changes in E.M.F. 
Epu the whole of the heart movement rarely exceed 3 milli- 
volts. 

The essenti-l feature of the string galvanometer is the conducting 
string whic! forms the moving part of the galvanometer. This 
string is a quartz or glass thread, from 0-003 mm. to 0-005 mm. 


* Abstract of a Paper read before the Inst. of Electrical Engineers. 


It will be advisable to discuss the various types of instruments 
that have been devised under the above headings, finally dealing 
with one type of complete outfit. 


The Galvanometer.—Since the invention of the string galvanometer 
by Einthoven several models have been devised, but they all have 
the same general characteristics. Einthoven's instrument has 4 
powerful magnetic field, 26,000 gauss. The drawback to the original 
models was the difficulty in making the chamber in which the string 
is situated air-tight. A very small air current is sufficient to disturb 
the string when it is under the slight tension required for electro- 
cardiograph work. Also it was not easy to replace the string if it 
were broken during an experiment. Much thought has been devoted 
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to the overcoming of these drawbacks and also to decrease the weight 
of the original instrument. The most siccessful model is, the author 
believes, that designed by the late W. Duddell in 1905 for the Cam- 
bridge Scientific Instrument Company (see Fig. 3). In it the string 
is enclosed in an air-tight and dust-proof chamber generally referred 
to as the “‘ fibre case.” A milled head, J, is fitted to the fibre case and 
allows accurate adjustment of the tension and sensitivity of the string. 
A safety stop is also fitted to prevent the overstraining and hence the 
breaking of the string. The fibre case is geometrically supported on 
the threefpoints H, L, L, and is held in position by the screw and 
anti-backlash spring F. The screw F also acts as an adjustment by 


Fig. 3.—STRING GALVANOMETER. 
means of which the string can be brought into the centre of the 
optical system. The case can be removed after the completion of 
an experiment, with the certainty that it may be replaced in the 
correct position without re-adjustment. This is a usual feature, for 
if a second fibre case is adjusted ready to be put in position it can be 
easily substituted for the other in an emergency. With care a 
string will last for many years. The magnet coil is generally wound 
in two sections, and by arranging these in series or in parallel the 
galvanometer can be excited on either of two voltages, the standard 
windings being for 110 and 220 volts respectively for use on a lighting 
circuit, or 10 and 20 volts when accumulators are employed. As the 
steel pole pieces of the galvanometer are practically saturated, 
variations in the voltage of the magnetising current of +- 5 per cent. 
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35 cm.,per second, but in many physiological researches speeds as 
high as 4 m>tres per second are used. At the former low velocities 
any want of uniformity in the motion of the plate or paper is shown 
in a “ banding effect” on the photograph, which may mask the 
phenomenon which is being studied. At this speed very small 
defects in the mechanism will cause large variations in the rate of 
movement of the plate. 

In the Cambridge camera, uniformity of movement is obtained by 
the use of a small hydraulic ram, the plunger of which can only move 
at a definite speed depending on the opening of the oil valve. The 
rate of movement of the plate can be varied by means of the oil valve 

from zero to 350 mm. per second. By means 

of a device suggested by Dr. Avery Newton any 
part of the width of the plate may be exposed. 
This enables several photographs to be taken on 
, oneplate. Prof. J. K. A. Wertheim-Salomonson 
has also used a hydraulic cylinder for obtain- 
ing uniformity of movement of the photographic 
plate. M. Bull, of the Institut Marey, has 
invented an ingenious camera on which records 
up to a speed of 10 metres per second can be 
obtained without difficulty. It consists of a 
e brass drum rotating on a horizontal axis in an 
octagonal case, the upper part of which may 
be opened for the purpose of inserting the 
photographic film. The drum is rotated by 
means of a constant-speed motor driving 
| through a pulley not shown in the figure. 
By means of various-sized pulleys and a 
reduction gear a large variety of speeds between 
10 metres and 2-5 mm. per second may be 
obtained. The motor is either fitted with 
a centrifugal governor which makes and 
breaks the actuating current, or it is 
driven by a current controlled by-a tuning 
fork. M. Bull was one of the first experi- 
menters, if not the first, to use successfully 
the principle of the ‘‘ phonic wheel °” for con- 
trolling the speed of motors with a tuning fork 
fitted with a special form of contact breaker. 

The German makers of cardiographic ap- 
| paratus have adopted continuous film or 

paper cameras as distinct from the photo- 

graphic plate type. The former has the 

advantage that records extending over 
several minutes can be taken if desired. In practice this is 
rarely wanted in clinical work. Dr. Williams, of Columbia Univer- 
sity, New York, and the Cambridge Scientific Instrument Company, 
have also developed continuous-paper machines. Unless a very 
large number of records are to be taken continuously, there is no 
advantage in having an automatic camera, as it takes some little 
time to start up and requires a good deal of cleaning after use. In 
practice it will be found that when a continuous record has been taken 
it rarely excceds 250 cm. in length. It is best developed either by 
placing it emulsion side upwards ona board and moistening with the 
developer placed oma sponge, or by holding the ends in the two hands 
and drawing the paper vertically backwards and forwards through 
the developen ` 
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Fic. 4.—OPTICAL SYSTEM WITH Two STRINGS. 


make little difference to the magnetic flux in the air-gap (19,000 
gauss) and. hence to the galvanometer sensitivity. The normal 
magnification of 600 is obtained when the distance between the eye- 
piece on the galvanometer and the camera is 82-9 cm. 

By a modification due to Apthorpe two strings may be employed 
simultaneously. The two strings S are mounted in a case, 0:5 mm. 
apart, and are fitted with independent micrometer screws for ad- 
justing the tension on each. . 

Camera.—The problem of moving a photographic plate or paper 
at a uniform speed is a difficult one. The range of speed required 
in clinical electro-cardiograph work is not very great, i.e., zero to 


Time-marker.—An essential condition for the study of the records 
obtained from the electro-cardiograph, and especially for the com- 
parison of any two records or electro-cardiograms, is an accurate 
time scale. Einthoven developed an accurate, but complicated, 
mechanism for printing a time scale on his records simultaneously 
with the photographing of the electro-cardiogram. A compara- 
tively large electric motor drives, through accurately cut gearing, a 
sector wheel which intercepts the light beam from the galvanometer 
to the camera. The speed of the sector wheel is controlled by means 
of a standard clock. The mechanism is too complicated for the 
ordinary clinical laboratory, and other simpler pieces of mechanism 
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have had to be devised. A vibrating reed in which the vibrations 
are maintained electrically is frequently employed. The shadow of 
the reed is projected on the photographic plate. Not infrequently 
the method is modified by using an electrically-driven tuning fork 
to maintain a small Deprez time-marker in motion. 


Illuminant.—The most satisfactory source of light—eapecially if 
quick records are to be taken—is an arc lamp, preferably one in which 
the positive carbon is mounted horizontally. The carbons are fed 
together automatically. In clinical work the current required does 
not generally exceed 6amperes. In some of the German instruments 
Nernst lamps are employed. The “ Pointolite,’ made by the 
Ediswan Company, will not improbably be used in clinical electro- 
cardiographic work. 


Electrical Connections.—As previously mentioned, connection is 
made to the patient by means of non-polarisable electrodes into which 
the limbs of the patient are placed. Three electvo-cardiograms are 
taken, generally on the same photographic plate, the two arms and 
the left leg being used. Superimposed on the varying currents due 
directly to the heart, there is generally a relatively large and fairly 
steady current due to an E.M.F. set up by the glandular activities of 
the skin, and known as “‘the skin current.” This must be neutralised 
by the introduction of an equal and opposing P.D. In order that 
the various cardiograms may be comparable with each other, it is 
essential that the galvanometer from which they are obtained should 
be standardised to the same sensitivity. In this, all observers have 
followed Einthoven’s lead and have adopted a sensitivity of an 
excursion of 10mm. on the photographic plate for an applied P.D. of 
1 millivolt when the connections are complete through the patient. 
It is also frequently desirable to know the resistance of the galvano- 
meter and of the patient. The author, in the original Paper, de- 
scribes in detail the potentiometer circuit which enables such data 
to be determined. 

Many of the heart movements it is desired to study are very rapid, 
and experience has shown it is essential that the string when ad- 
justed to the working sensitivity of 10 mm. per millivolt should be 
just aperiodic. Corresponding to this sensitivity a certain tension 
is required in each string. This gives each string a certain free period, 
the damping at this period must be such that the motion is aperiodic. 

In practice it is found that a silvered glass or quartz fibre about 
100 mm. long and 0-003 mm- in diameter well fulfils the conditions 
and attains practically its full deflection corresponding to the applied 
voltage in less than 0:02 second. In the ariginal Paper diagrams 
are given showing the effect of varying the tension of the string 

The electrodes are of the non-polarisable immersion type: They 
consist of an inner porous vessel which is filled with a 20 per cent. 
saline solution and an outer stoneware vessel filled with a saturated 
zinc-sulphate solution and containing an electrode of zinc. Lewis 
has shown that records taken with polarisable electrodes are dis- 
torted, and although the amount by which they are distorted is slight 
it is inadvisable to use them. 

In the appendix to the original Paper some full particulars re- 
garding the sensitiveness and contraction of string galvanometers 
are presented. 


DISCUSSION. 


Dr. T. Lewis said it was his privilege to introduce the electro-cardio- 
graph to physical medicine in this country about 10 years ago. The first 
instrument was relatively clumsy, but he met Mr. Whipple, and during 
the last eight years his laboratory at University College had worked in 
active co-operation with the Cambridge Scientific Instrument Company 
with great advantage. They, as clinical workers, only had to mention 
to the company any adjustment that was necessary and it was at once 
carried out. Such co-operation was needful in other branches of medical 
work. The system was built for speed in taking accurate records. Three 
curves could be taken from a patient’s heart in a few minutes, which 
would have taken half-an-hour in the old days. The deflections of the 
string of the galvanometer might be divided into two parts, those set up 
by the auricular and ventricular portions of the heart. The effects of the 
contractions of the auricular and ventricular portions were shown as 
separate lines on the records. Frequently there was a disorder in the 
sequence of the contractions. It was necessary to standardise curves 
so that the same record could be obtained from the same patient on 
different machines. The ventricle depended for its impulse to contract 
upon the contraction of the auricle, and in disease the impulse or the 
response might be delayed. This instrument gave a clear record of the 
irregularity of the action. The contractions of the ventricle were nor- 
mally 75 per minute. In a record shown, the heart of the patient, 
instead of having in front of the ventricular beat a single beat from the 
auricle, had three beats and a trace of a fourth. The auricle was beating 
300 times per minute, or four times the rate of the ventricle. The 
ventricle would, in such a case. sometimes spring to the full rate of the 
auricle, and when that happened unconsciousness supervened. The 
galvanometer was the only means of determining with any degree of 
confidence the auricular rate from persons in that peculiar condition. 


THE ELECTRICIAN. 


APRIL 4, 1919. 


He now showed on the screen a few records of heart sounds taken with 
the same machine. Two curves showed the first and second sounds in 
the closure of the heart valves and the third showed an abnormal sound 
—a musical murmur—due to rupture of one of the cardiac valves. 
Another record was for timing the events, and the second string recorded 
the actual heart sounds. He had introduced those sound records, 
because the microphone which had been available so far was not satis- 
factory. ‘They were badly in need of a microphone with a higher natural 
frequency which would record oscillations of 300, 400 or 500 per second, 
Using that in conjunction with a galvanometer they could record many 
sounds and murmurs from the heart which were at present unobtainable. 
Because of the frequency of the sound waves they were damped out by 
their present apparatus. 

Dr. Morison expressed his admiration for the work done by Dr. Lewis, 


. and he endorsed his remarks about the desirability of help from electrical 


engineers in inventing some means of detecting heart sounds which now: 
eluded their ears. There was no question that there were conditions of 
the heart which had escaped them and which the electrical methods had 
now revealed. 

Dr. Russ said on some of the records shown there was often a series of 
what looked like mechanical vibrations. They appeared to have 
different periodicity. Were they due to mechanical vibration or was 
there any pathological basis for them ?. Also, in apparently quiescent 
parts of curves there was a small rise and then a fall back to the previous 
level. Was there any pathological basis for that. Would it be any 
advantage to cut down the skin resistance touched upon in the Paper? 
There was a rather big margin allowed for it—up to 5,000 ohms. 

Dr. WALL said he got the apparatus introduced in the hospital for 
which he worked- It was practically “foolproof ’’ and had never given 
the slightest trouble. He suggested that it was desirable to cover in the 
control board to prevent trouble from small pieces of dirt. The elec- 
trodes shown by Mr. Whipple were difficult to attach to a patient on a 
bed. It would be more comfortable if something could be bound round 
them. He showed an electrode which he used and which gave good 
tracings. It was a piece of matting of copper fibre and spring flexible, 
and was long enough to encircle a limb, being kept in position by tapes. 
It was kept soaked in saline solution when not in use. 

Dr. Morrson asked if there was any possibility of the time marker 
being made absolutely automatic, One had sometimes to rotate the 
rotor half-a-dozen times to got the time of the tuning fork. A little 
better illumination with the apparatus was also desirable. 

The PrEsIDENT announced that the author would reply in writing. 


The Chester Electro-Gulture Experi- 
ments... 


During the last growing season, the 1-4 acres of land on Overleigh-road 
equipped for electro-culture, was used on very much the same lines as 
the previous year, and for the second season no manure or fertiliser was 
used. The electrical equipment consists of an A.E.D. transformer, 
mercury break current interrupter and Lodge valves, and the discharge 
network of No. 30 S.W.G. galvanised steel wire, spaced 15 ft. apart and 
suspended 2 ft. 6 in. from the ground which is raised as the crops grow 
to give a clearance of 2 ft. The apparatus is supplied with 5 amperes at 
210 volts direct current, and maintains a spark } in. long at any part of 
the discharge network when an earth wire is placed within that distance 
of it. When climatic conditions were suitable the discharge was used from 
two to four hours each day. Owing to the long spell of dry weather during 
the early part of the growing season, and the abnormal quantity of rain- 
fall when growth was nearing maturity, the season was unfavourable for 
electro-culture. The following seeds were sown :— e 

Four varieties of potatoes, peas, broad beans, French beans, turnips, 
swedes, onions, carrots, parsnips, beet, lettuce, cabbage, cauliflowers, 
savoy and brussels-sprouts. The carrots, parsnips and swedes did not 
germinate. The yield of the vegetables grown under the influence of the 
electrical discharge as compared with thoge grown under natural control 


was as follows :— 


a ae ee 


| Electro-cultu re. Natural control. 


1 


Potatoes. No. of 


| No.of |Av. weight Av. weight 
roots per root. roots. per root. 
King Edward ............ 701 | 0-416 282 0-613 
SUMIMIb> arsaa 2,739 i 101 1,467 1-26 
Great Seot ...........008- 3.575 | 1-87 589 2-4 
Table Talk... 337 | 18 122 1-84 


That 1s a decrease on each varicty of 32, 20, 22 and 2-2 per cent. re- 
spectively. 

Peas gave an increased yield of 27 per cent., broad beans 6:8 per cent. 
French beans 73 per cent., and beetroot an increased yield of 88 per cent. 

The other crops were not measured, but a marked difference was 
observed in the size of cabbage, cauliflowers, savoys and sprouts grown 
under the discharge, and these were freer from caterpillar and ready for 
ee two to three wecks in advance of those grown under natural 
control. l 
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Some Notes on Electrical Methods of Measuring 
Body Temperatures.” 


By R. S. WHIPPLE. 


R The first observers to determine by electrical means the tem- 
perature of animal tissues were Becqueul and Breschet (1835), who 
made use of a single pair of copper-steel couples. The cold junction 
was maintained at a constant temperature (to within 0-1°C.) by 
means of a thermostat invented by M. Sorel. The thermo- couple, 
which was pointed, was thrist into the tissues of the animal the 
temperature of which was being investigated. Some experiments 
made by Doctors J. Simon and E. Montgomery (1860) with platinum 
and iron thermo-couples used differentially with an astatic galvano- 
meter, proved that an inflammatory process involves a local pro- 
duction of heat. Other observera worked intermittently with elec- 
trical thermometers from this date up till 1908, when the late Prof. 
A. Gamgee commenced his researches on the subject. 

Gamgee wisely decided to adopt thermo-electric couples in pre- 
ference to resistance thermometers. The thermometers used were 
of two kinds, one for taking the temperature of the surface of the 
skin, and the second for the temperature of the cavities of the body. 
The thermo-electric couples were made of copper-constantan, 
materials which form one of the most satisfactory thermo-elements. 
Gamgee placed his cold junction in a water bath heated by a gas 
burner, the temperature of the bath being maintained constant to 
within 0-01°C. during 10 to 15 days. The construction of this water 
bath is simple. It consists of a double-walled copper vesscl, the 
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25mm. There are, however, difficulties in applying this form of 
thermo-couple to certain parts of the body. 

In the rectal thermometer as used by Woodhead and Varrier-Jones 
(Fig. 2), the couple or junction being embedded in the eye of the 
catheter and the surrounding space filled with rubber solution, which 
has been allowed to dry, the junction is brought flush with the surface 
of the rubber tube, and the thermometer may be left in the rectum 
without causing inconvenience to the patient for 24 hours or more. 


Tuk RECORDING APPARATUS. 


This consists of a moving-coil galvanometer of the D’ Arsonval type, 
the movements of which are recorded either photographically or 
autographically by an inking device. In the former method the 
movements of the coil are indicated by the action on photographic 
paper of a beam of light reflected from a mirror carried by the gal- 
vanometer coil. The record is a continuous one, as the coil is free 
to move and the beam of light is thrown continuously on the photo- 
graphic paper. In the autographic method the galvanometer coil 
carries a pointer about 150 mm. long, the extremity of which is 
depressed at intervals (gencrally every minute) by a clockwork or 
an electrical mechanism on to either an inked thread or typewriter 
ribbon, which in turn makes an inked mark on the paper wrapped 


N°6 rubbercatheter 
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Fic, 2.—Rectum THERMoO-CoUPLE. 


space between the walls being filled with a heat-insulating material, 
such as kieselguhr, the inner vessel containing about 50 litres of 
water. The bath is heated by six small luminous gas flames. When 
the constant temperature at which the bath is to be maintained, viz., 

. 36-5°C. (98:4°F.), has been reached, five of the burners are extin- 
guished and one is left alight, the gis supply to it being controlled 
by the regulator. This regulator consists of a glass tube bent in the 
form of a helix containing toluol. The chamber or tube containing 
the toluol is closed by a small mercury column. Any change in the 
temperature of the toluol causes a variation in its volume, and hence 
a movement of the mercury meniscus. This meniscus opens or 
closes a small aperture admitting gas to the burner under control. 
The temperature at which the regulator controls is adjusted by means 
of a screw which raises or lowers the mercury meniscus, thus altering 
the temperature at which the aperture is closed or opened. The cold 
junction of the couple is placed in a glass tube containing oil, the 
standard mercury-in-glass thermometer being either placed in the 
same tube or in the water bath outside it. 

Woodhead and Varrier-Jones showed later that the regulator was 
exceedingly sensitive to variations in gas pressure, but by placing 
the cold junction in a vacuum flask immersed ‘in the water bath they 
introduced so much lag between it and the water that the temperature 
remained constant over long periods of time to within 0-01°C. By 
a slight modification the regulator can be applied to electrical methods 
of heating.. 

THE THERMO-COUPLES. r 


The simplest type of thermo-couples for determining the skin 
temperatures is shown in Fig. 1. It oonsists of a copper-constantan 


Fie. 1.—SURFACE THERMO-C>UPLE. 


couple, the wires of which are 0-1 mm. (0-004 in.) in diameter mounted 
between two pieces of canvas embedded in rubber and vulcanised. 
The approximate dimensions of the couple are 50 mm. x5 mm. x 


*Abstract of a Paper read b2fore the Poe muion of Elecirical 
Engineers. 


round the rotating drum. This method of recording has been de- 
scribed as ‘‘ quasi-continuous.”’ 

The photographic recorder as developed by Gamgee was a very 
efficient instrument. The galvanometer was of the sensitive moving- 
coil type, 10-5 ohms in resistance, and gave a deflection of 12 mm. 
per micro-volt on the photographic paper, which was 116 cm. from 
the galvanometer. The E.M.F. given for a copper-constantan couple 
is about 40 micro-volts for a temperature difference of 1°C. By 
means of an adjustable manganin resistance in series with the gal- 
vanometer varying degrees of sensitivity could be obtained ; about 
40 mm. per degree. Centigrade was frequently employed. The 
bromide photographic paper was moved by clockwork at the rate of 
l mm. per minute. By means of a shutter a beam of light from a 
fixed mirror was occulted every half-hour, so that a time scale was 
marked on every record sheet. The optical arrangements of this 
instrument were simple and efficient. The source of illumination 
was a Nernst lamp, and the image of a slit in front of the lamp fell 
on a very narrow horizontal slit placed close to, and in front of, the 
photographic paper. Quartz mirrors platinised on the front surface 


were employed, and no light was lost by absorption in intermediate 


lenses ; the definition of the records was consequently good. In 
accurate research work no aucographic recorder can compare with 
a photographic one, but it is cumbersome and the cost of running 
it is too great for ordinary clinical work. Thus the well-known 
thread recorder is more generally used. 

In another type of quasi-continuous recorders a typewriter ribbon 
is uscd instead of the inked thread. The sensibility obtained on one 
of these recorders when used with a copper-constantan couple is 
more than sufficient for clinical work, viz., 12 mm. deflestion on the 
record sheet for a change in temperature of -1°C. 

As previously stated Gamgee after a great deal of thought, decided 
to adopt the thermo-electric couple in preference to the resistance 
thermometer, believing that the small mass of the couple would 
enable him to measure temperature changes more rapidly than the 
resistance thermometer which, of necessity, must be larger than the 
couple. Other workers, however, have since obtained some excel- 
lent records of body temperatures, with special resistance thermo- 
meters. 

Experience has shown that if a rectal thermometer is used, the 
resistance coil—assuming it is correctly designed and made—follows 
the temperature changes in the body without appreciable lag. The 
mass of the thermometer is small compared with the mass of the 
human body. If the protecting tube of the thermometer is made of 
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a good heat conductor, such as silver, the thermometer attains the 
body temperature rapidly, especially as it is moistened with the 
mucus of the rectal passage. The difficulties of making satisfactory 
surface thermometers and of attaching them to the patient are con- 
siderable, but are even greater than with thermo-couples. For 
climical work the resistance thermometer offers the great advantage 
that the apparatus is robust and simple. 

The thermometer, was designed by Dr. Varrier-Jones, and the 
essential part is a tine platinum wire wound round a mica frame in the 
form of a cross, the coil on its frame being enclosed in a silver tube. This 
tube is constricted so that it may not irritate and thus stimulate the 
contraction of the sphincter muscle. The thermometer coil is con- 
nected by comparatively heavy copper leads to the mstrument on 
which the temperature is to be recorded. The arrangement consists 
ofa Wheatstone bridge in which the thermometer forms one arm, 
balancing coils being arranged in the opposite arm to balance the 
resistance of the thermometer at any predetermined temperature. 
Ratio coils of equal resistance, and of approximately the same re- 
sistance as the thermometer, are inserted in the other arms of the 
bridge. In addition to the leads attached to the thermometer coil 
two other leads, or compensating leads, are carried from the thermo- 
meter to the recorder. These leads are short-cirenited near the bulb 
of the thermometer, and are introduced into the opposite arm of the 
bridge to compensate for the effect of changes in temperature on 
the leads. 

The direct deflection method is used, the electrical zero of the 
bridge being first. The instrument must then be adjusted so that 
the galvanometer coil is deflected through a definite anvle fora given 
chanve in the resistance of the thermometer. It is advisable tə 
introduce a test resistance which would be equivalent to an increase 
in the resistance of the thermometer for a given change in tem- 
perature. In practice a manganin coil having a resistance equal to 
the increase in resistatree of the thermometer coil for a rise in tem- 
perature of 10°F. isused. This is marked “ calibrating ” and when 
this is introduced the galvanometer should be deflected and the 
pointer should read 106°F. This value can, if necessary, be retained 
by adjusting the battery resistance by means of the rheostat, or 
by an adjustable magnetic shunt. . 

These various adjustments having been made, the two plugs are 
placed in the “ recording ” position and the apparatus is ready for 
use. The travelling plug is placed in-the hole corresponding to the 
temperature range desired, the usual one being 96°F. to 106°F. By 
introducing or cutting out the coils in tbe arm of the bridge opposite 
to the thermometer, the range over which records can be obtained 
may be varied. The ranges generally used are 86°F. to 96°F., 96°F. 
tə 106°F., and 102°F. to 112°F. 

The thermometer should be slightly warmed and covered with a 
thin film of vaseline before being introduced into the rectum. It 
will record the temperature of the body in about five minutes after 
insertion. - 

In practice the outfit is simple to operate, an observer learning in 


an hour how to make the adjustments and to manipulate the instru- 


ment. 


DISCUSSION. š 


Prof. G. Sims WooDuHEAD said it had been a tremendous advantage to 
the medical profession to have the Cambridge Scientific Instrument 
Company interested first in Dr. Gamgee’s work and then in an extension 
of the work. Without their assistance it would have been impossible to 
obtain the satisfactory results that had been obtained. With Dr. 
Gamgee’s apparatus records of temperature with thermal lag records 
could be obtained up to 2/100 of a degree. He showed on the screen 
records taken from healthy human subjects, from tuberculous human 
patients and from animals in normal and tuberculous conditions. It was 
practicable to take such records for 24 hours or more. The task of 
finding out the highest and lowest temperatures of tuberculine and pre- 
tuberculin subjects had formerly been very difficult. He believed this 
apparatus would be found equally useful in connection with observations 
of other diseases, such as trench fever. He had had the co-operation of 
Dr. Varrier-Jones, who had spent an enormous amount of time working 
out details of the method. and of Mr. Whipple, who was insatiable as 
regarded work. An advantage of the apparatus was that one could 
obtain a range of 18 degrees with perfect accuracy, and it had enabled 
one to show that tuberculin reaction was a different thing from what had 
hitherto been supposed. Many diseases would be worked out by means 
of this apparatus, and it could be done very easily, because one could 
have the apparatus in the basement and the patient in the hospital. 

Dr. P. C. VARRIER-JONES said for some years they worked at tempera- 
ture recording with thermocouples, but they were too delicate for the 
work in hand. The resistance thermometer was found more suitable for 
taking the temperatures of cows, whether tuberculous or not, the appa- 
ratus being stronger, and, in the case of cattle, records could now be 
taken over three or four days, whereas a couple of hours or so was 
formerly the limit. The Gamgee apparatus was simple to use, the 
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patient did not. object to it, and they were now working at the question 
of determining the early diagnosis of phthisis. When started the appa- 
ratus could be left alone, and one could go next day and take out the 
records. 

Prof. A. W. Porter said it was very difficult to determine a surface 
temperature, though, perhaps. there was no serious difficulty so far as the 
variation of temperature was concerned. The actual temperature was 
the diffi-ulty. When a thermocouple was applied the conditions of 
radiation in the neighbourhood of the part tested had to be modified. 
The indiarubber container surrounding the thermocouple, when placed 
upon the surface of the skin must tend to prevent radiation under- 
neath, and also evaporation from the surface, upon which the tempera- 
ture largely depended. He would like to know to what extent experi- 
ments had been made for determining the magnitude of that effect. It 
might be better if the extent of the surface pad were reduced. In the 
instrument Mr. Whipple described a tremendous amount of ingenuity 
musi have bene employed. 

Dr. RANKIN said as a physicist the thermocouple appealed to him a 
good deal as a means of determining quickly changing temperatures. It 
had little thermal] capacity, and recorded temperatures very quickly. He 
had difficulty in understanding why such an elaborate arrangement was 
necessary in connection with the thermostat Mr. Whipple showed. The 
obvious thing seemed to be to use a mixture of ice and water as the cold 
junction, as the temperature would be constant without any elaborate 
precautions. Apart from illness, the records showed that variations of 
temperature occurred in normal beings. He wondered whether it would 
be difficult to have a sort of standard man and connect the second couple 
to him. 

Mr. E. H. Rayner said he did not think full justice had been done to 
the Cambridge Scientitic Instrument Company in regard to this valuable 
apparatus. Mr. Whipple had mentioned that something of the order of 
1 /100°C. could be measured with it. All ordinary pure metals would 
change three or four parts in 1,000 for each degree Centigrade, and 
measuring 1/100°C. meant that one was measuring with reasonable accu- 
racy three parts in 100,000. To provide an instrument to do that in 
what might not be the highest skilled hands, was extremely creditable to 
the Cambridge Scientific Instrument Company. For the particular 
thermocouple described the voltage. was 1;20,000 of a volt, and it read 
about 2/1,000.000 of a volt. To do that in an instrument which could be 
put by a bedside was a yreat.achievement. Would Prof. Sims Woodhead 
tell them whether tuberculin reacted in a healthy patient ? 

Mr. C. C. PATERSON agreed that it was a great achievenemt to produce 
such an instrument to give satisfactory results in the hands of those 
whose main object was not electrical measurements. He presumed this 
greater accuracy gave a considerable margin of average for what was 
required. He imagined that 1/10 of a degree was syfficient, and it was 
very satisfactory that such a large margin of safety had been worked out. 

Prof. Sims WooDHEAD said Dr. Varrier-.Jones had spent much trouble 
and time in obtaining a thermometer with a small surface, but the wire 
being so thin it was difficult to support it on anything but a flat surface 
of considerable area. Tuberculin had very little effect on a norma! 
individual. The first slide showed that there was a very small range and 
it was soon over. 

Dr. E. P. CuMBERBATCH said if the apparatus would record 1/100°C. it 
ought to be of considerable use in determining the passage through the 
body of electrical currents of high frequency. He had been using them 
for raising the temperature of interior organs, such as the uterus, the 
liver and the spleen. Ina recent case he placed one electrode on the front 
and the other on the back of the trunk, but the clinical thermometer 
showed no elevation of temperature, so it would appear that the current 
travelled chiefly round, along the peripheral surface of the body. If an 
apparatus measuring 1/100 deg. were used it might be of great use in 
determining exactly what was the path of the current through the body as 
shown by its power of raising the temperature of particular tissues. 

Mr. F. C. RAPHAEL said, although the instruments were very wonderful 
and beautifully worked out, he did not think it was right merely to regard 
the measurement merely as a neasurement of 1/100 deg. What was 
really being measured was a difference in temperature, and consequently 
the actual measurement need not necessarily be of such a high degree of 
accuracy. He thought Dr. Cumberbatch need not despair of being able 
to apply the apparatus or similar apparatus to the measurements to which 
he referred. With regard to the suggestion that the cold junction be 
put in ice, it was necessary for the cold junction to be kept at a tem- 
perature near that which was being measured. The difference should be 
as small as possible, so that any inaccuracy of the measurement should be 
as small as possible. | 


The Thermal Expansion of Molybdenum.— A preliminary 
investigation on the above subject, by Messrs. L. W. Schad 
and P. Hidnert, is summarised in a recently-issued scientific 
Paper from the Bureau of Standards (Washington). The 
expansion was determined between the limits of —142°C. and 
+305°C., and the results are plotted in graphical form. The 
instantaneous coefficients over this range vary from 4:0 x 10° 
to 5-8x10-*. Several equations are suggested to express the 
behaviour of the material throughout this temperature range, 
but it appears that this cannot be done satisfactorily by any 
equation of the second degree. 
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Its Theory. Practice, Application 


and Economics.“ 


By H. S, MARQUAND. 
(Continued from ‘page 352.) 


~ Summary.—In the present article the author deals generally with the Thomson process of resistance welding, and describes plant which 


is used for spot welding, seam welding and butt welding. 


The requirements of clamps are considered, and the application of the 
method is described to chain welding, tyre welding and wire welding. 
reference is made to the regulation of current and the consumption of electric energv. 


Directions are given for the preparation of work, and some 
Iv conclusion, a brief description is given of the 


electro-percussive method of welding, and the dev eLOpME nt and posal ilities of the resistance method is outlined. 


III.—-THE THOMSON PROCESS, OR RESISTANCE 
WELDING. 


Electric resistance welding differs radically from all the 
other systems in forcing through the metals to be welded a 
current far in excess of their normal carrving capacity, and 
as the point of highest resistance is the joint between the parts 
to be welded, the maximum heat is generated in the very spot 
where it is required, and when the proper heat has been 
obtained the surfaces to be joined are pressed together to pro- 
duce a perfect weld. 

The apparatus necessary for resistance welding are :— 

1. A source of alternating current. 

2. A step-down transforner (an integral part of the welder). 

3. Apparatus for regulating the current, and for auto- 
matically cutting off the current as soon as the welding heat is 
attained. 

4. Clamps for holding the parts to be welded and to transmit 
the current to them. 

The latter three items are usually embodied in the welding 
machine as one unit. 

This method of welding affords a number of decided advan- 
tages. The most important of these may be summarised as 
follows :— 

1. The metal is heated from the inside. When therefore 
the operator sees that the outer surfaces are at the desired 
heat, he can be perfectly certain that the metal is at the 
proper temperature right through. 

' 2. There are no gases of combustion and no oxidation ; 
henee these causes of faulty welding are eliminated. 


3. The metal becomes one homogeneous mass free from 


porosity. 

4. The work is easy, rapid and efficient, and the temperature 
can be under proper control. Perfect supervision of the work 
is possible, and hence repeat work ca.. be of uniform quality. 

5. The clamps hold the work in perfect alignment, and 
furnish pressure to squeeze the hot metal well together. 

All these advantages lead to economy in time, in labour and 
in material. 


METHODS OF RESISTANCE WELDING. 
1. Spot WELDING. : 

A spot welding machine is a device wherewith two or more 
sheets of iron or stecl ranging in thickness from 0-015 in. or 
28 S.W.G. to 0-5 in. or 7/0 S.W.G., can be electrically welded 
together in such a manner that the mechanical effect of the 
welding is equivalent to riveting. 

A series of small welds at regular intervals is made, PEE in 
the form of a small circular spot forming only a small per- 
centage of the total area in contact, the diameter of the spots 
a from about 4 in. to 4 in., according to the gauge of the 
plate 

Diagrams B, C, D and E in Fig. 2 illustrate various methods 
and types of electrodes for spot welding. 

A marked feature of a spot weld is a slight depression on 


both sides of the weld (diagram F, Fig. 3), caused by the, 


mechanical pressure of the electrode on the heated metal. This 
depression, however, can be avoided either on one side or the 
two sides of the weld ; on the one side by using an electrode 
with a flat nose, which covers a much larger area than the 
other electrode ; or on both sides by placing’ discs of iron or 
steel on the part to be welded, and releasing the pressure of 
the electrodes when the discs are level with the surface of the 
plate. By using electrodes with counter-bored noses, as 
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shown in diagram G, Fig. 3, a weld can be made in the form of a 
ring instead of a spot; thus, for instance, if mild steel discs 
are welded in this way to a plate they can afterwards be 
drilled out, leaving a boss or collar round the hole intimately 
welded to, and stren gthening the plate, as shown by diagram G, 
Fi 

es great variety of industrial work is now carried out with 
automatic or semi-automatic spot welding machines. The 


Fic. 2.—Typres or ELECTRODES FOR SPOT WELDING. . 


underlying principle is the same in all types of machines, 
different makes only differing in detail mechanical arrange- 
ments. Descriptions of a few standard makes will give a very 
fair idea of the theory of spot welding, together with an insight 
of what can be achieved by their employment in modern 


practice. . ‘ 
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Fic. 3.—Typr or ELECTRODES FOR SEAM WELDING. 


Spot welding machines are now manufactured in various 
standard sizes, each capable of dealing with up to a maximum 
thickness in material; which maximum is usually quoted as 
“added,” or “aggregate thickness.” From 0-125 in. to 
0:75 in. can thus be welded, requiring a current consumption of 
from 1 unit per 1,000 welds in thin material to 0-45 unit per 
weld in the thickest material. 


F 
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The operation of the welders is almost the same in all sizes 
of machines. The work is placed between the electrodes and 
the pedal depressed ; this closes the electrodes and also the 
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| Fic. 4.—Spot WELDER. 
current switch, causing the metal between the electrodes to 


heat up. When the metal has been sufficiently heated, the 
pedal is further depressed ; this opens the electrical circuit, 
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Fig. 6.—Sror WELDING MACHINE FOR IRON OR STEEL PLATES UP TO § IN. 
THICKNESS. 


cutting off the ‘current, while at the same time it compresses 
the heated metal, thus completing a weld. The article which 
is being welded is then moved along until the next required 
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point of weld comes over the fixed electrode, and the cycle 
of operations is repeated. 
Each machine is usually fitted with a multiple-way plug box 
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Fra. 64.—Spot WELDING MACHINE FOR WELDING CYLINDER ENDS, &¢, 


for controlling the current to suit the different thicknesses 
of metal which it may be required to weld. In all cases the 
electrodes are water cooled, which prevents undue wear. 
Compared with riveted joints, spot welds do not tear or 
loosen, and, in fact, give a much higher degree of strength at 
the joint. The electrodes generally have a tendency to leave 
a distinct depression and to cause a burn, as it were, between 
the plates, tending to keep them apart. This difficulty is 
circumvented by using an electrode on one side with a larger 
surface area, and inserting a small filling disc of metal on the 
other side prior to welding. A supplementary filling disc is 
particularly desirable, both to serve this purpose and also to 


Fia. 63.— SHOWING A DRUM IN POSITION FOR WELDING. 


concentrate heat at the point of welding when welding thick 
section material or attaching sheet metal to a solid part. 
Fig. 4 illustrates one type of the renowned Prescot welders 
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This machine will weld strips of iron, or mild steel to iron, 
or mild steel discs, up to 30 in. diameter; and was specially 
designed for attaching the distance pieces to dynamo and 
motor ventilating plates. The strips may be plain, rectangular 
pieces, or L, U, T, or other suitable section. 

The welder is foot operated, and no skilled labour is required 
to work the machine. Depressing the pedal brings down the 
top electrode into contact and switches on the current. Directly 
welding temperature is reached, additional pressure on the 
pedal cuts off the current, whilst still maintaining the 
pressure on the weld, thus avoiding all risk of the weld being 
torn apart whilst still hot. 

The electrode tips are water cooled and readily removable. 
A plug-box provides four different heating speeds. A maxi- 
mum of 10 kw. is absorbed by this machine. 

A more powerful machine, designed for heavy work, is shown 
in Fig. 5. It will weld together iron or mild steel plates up to 
$in. thickness. The operation of this machine is exactly 
similar to that of Fig. 4. Varying lengths of stakes can be 
fitted to accommodate different work. A maximum of about 
20 kw. is absorbed by this machine. 

Many and varying types of welders are designed for con- 
tinuous spot welding. Fig. 6 is an example of a power-driven 
welder for continuous spot welding of iron or mild steel plates 
of an aggregate thickness of +; in. This machine is fitted 
with an oscillating top electrode which continues to make and 
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break contact so long as the pedal remains depressed. A spot 
weld is made each time the electrodes come into contact, the 
operator moving the work into position for the next weld, 
whilst the electrodes are apart. The machine is used for 
welding the flat steel handles and bung necks to steel oil 
drums. | l 

One of the decided and characteristic advantages of a spot 
welding machine is that galvanised iron can be quite sucessfully 
welded. The zinc coating volatilises between the contact 
points, thus ensuring a true iron to iron weld, and, moreover, 
the protective coating in the immediate vicinity is not in any 
way afiected or disturbed. 

However, the surfaces to be welded must be perfectly clean, 
as there is no action in the nature of the upsetting in a butt 
weld, which displaces dirt or oxide from the surface of the 
weld. Foreign matter intervening between the contact 
surfaces. presents abnormal resistance, which, when broken 
down, causes a heavy rush of current, burning the work and 
electrodes. 

Sheet metal corrugated in various forms can be easily welded 
to like sheets, or to flat sheets, which method may be used to 
build double Sheet air-casings for stoves, metal pulleys and 
generally many parts requiring sheets in close contact or a 
short distance apart. Such work can be effected rapidly, 
economically and very efficiently. 

(To be continued.) 


Spectrum Analysis and Atomic Structure. 


The subject of the six Saturday afternoon lectures, given this 
year by Sir J. J. Thomson, O.M., P.R.S., as Professor of Natural 
Philosophy to the Royal Institution, is “ Spectrum Analysis and its 
Application to Atomic Structure.” We publish to-day the first part 
of an abstract of thes2 lectures. 

Nearly fifty years ago, Sir Joseph remarked in his introduction, 


` Clerk Maxwell had said that the intelligent student, armed with a 


knowledge of calculus and with a spectroscope, could hardly fail to 
find out something about. the structure of the molecule. fn expres- 
sing that opinion Maxwell had been unduly optimistic. Spectro- 
scopy had had its triumphs, and there was no lack of intelligent 
students possessing those qualifications. But it was only in com- 
paratively recent years that spectroscopy had taught us anything 
definite about the structure of the molecule. A simple acoustical 
analogy would indicate the reason. Supposing a ‘‘ Jazz’? band 
were performing inside a building. 
first hear merely a confused noise, but we might distinguish certain 
notes, mostly associated with others; if the frequencies of these 
notes should prove proportional to the natural numbers, we should 
conclude that these notes must come from string or wind instru- 
ments; other sounds, not in harmonic relationship, we should 
ascribe to drums and hammer instruments, and in that way we might 
disentangle the noise and be able to estimate the number of different 
instruments. That was the problem of spectrum analysis. Many 


spectra were extraordinarily complex, with thousands of lines; the . 


problem was too hopelessly confused to be studied en bloc. We 
must try to pick out lines associated by simple relations. As longias 
these relations had been believed to be those of simple harmonics, 
the results of much effort had been negative, however. The first 
successful step had been taken by. Balmer; Rydberg, Kayser and 
Runge and others had greatly extended this work, as he would 
point out. But the present age, he would first like to say, hardly 
paid sufficient tribute to the early investigations conducted before 
Bunsen and Kirchhoff about 1860. Sir Joseph exhibited Wheat- 
Btone’s diagram of 1835 on the flame spectra of several metals, 
marking light emissions in various colours, and a photograph of 
Draper's, of 1842, showing the solar spectrum crowded with Fraun- 
hofer lines. Everything had been tried in flames in those days, and 
according to Kayser, it was only the universal presence of traces of 
sodium salts, misleading the investigators, which prevented Herschel 
from becoming the inventor of spectroscopy. 

The first fundamental principle of spectroscopy, to which the 
lecturer turned, was that, whether the light source be faint or intense, 
the positions of the lines were not altered, and that therefore the 

uency of a vibration did not depend upon the energy it contained. 


X 


Standing outside we should at 


If it were not so, the lines could not be sharp, but would broaden 
as the energy exhausted itself. A simple pendulum oscillating with 
constant period, though the are of swing was shortened as the 
energy died out, satisfied this condition of constant frequency. To 
demonstrate this Sir Joseph had two pendulums of equal lengths : 
P,, a heavy metal pendulum, closed a lamp circuit when cutting 
through a mercury cup just underneath the pendulum ; and P,, a 
simple metal ball suspended by a string. P, always appeared in the 
samc position when P, caused the lamp to send out a flash. When 
P, was made to oscillate irt a conical orbit, however, the bob de- 
scribing a circle, the period grew longer as the energy diminished, 
until finally P, and P, came into tune again. The conical pendulum, 
therefore, would not satisfy the condition of constant frequency. 
The analogue of that case would be the electron describing a planetary 
orbit round a central nucleus; the period would change with the 
diminution of energy, and in such a system the frequency would 
vary with the energy. One system of this kind, however, fulfilled 
the condition: When an clectron described an orbit about a line of 
magnetic force. The period then merely depended upon the mag- 
netic force, the frequency would remain constant, and it was believed 
that the series lines of spectra were associated with the presence m 
the atoms of strong magnetic forces. ; 
In absorption spectra, Sir Joseph continued, we had to deal with 
resonance phenomena. Making use of pendulums again, he showed 
the pendulum P, mentioned, and another, P, an iron ball sus- 
pended over a vertical electromagnet, the circuit of which was closed 
by P,. When P, was of the length of P,, the two oscillated in 
resonance, and P, acquired energy and got up speed ; when P, was 
shortened and no longer in tune with P,, the oscillations of P soon 
died out. Tuning fork experiments were also demonstrated. 
When a tuning fork was approached to a simple box resonator of 
suitable capacity, the sound was reinforced ; there was abstraction 
of energy in such a case. Suppose a sound wave of, say, 2 ft. wave- 
length to advance towards a small vibrator. When the two were 
not in tune, the energy absorbed by the vibrator simply depended 
upon the size of the vibrator and grew with increasing vibrator 812e ; 
but when the two were in tune, the amount of energy absorbed by 
the vibrator was not simply equivalent to its own cross-section, but 
equivalent to the area of a circle described with a radius of 2 ft. 
With large wave-length, hence, the energy absorbed even by a small 
vibrator would become very large, as H. Lamb and Rayleigh had 
shown. In fact, a series of small vibrators suitably grouped would 
almost be opaque to sound, and would reflect a sound wave. Little 
energy might be left in consequence of the absorption of energy by 
the vibrator; one box resonator reinforced the sound of a tuning 
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fork; but when a second box was approached, the fork being 
between the two, there was hardly any further reinforcement. In 
explaining absorption by resonance we had to be on our guard 
against one mistake, however. With the box resonator there was 
resonance, but no real absorption—z.e., no transformation of energy. 
When a sodium flame was enveloped by sodium vapour, all the 
sodium atoms in the vapour were resonators for the light given out 
by the flame. Bnt the re-emission of this light was’not real absorp- 
tion; there was only emission in different directions, a scatter- 
ing of lizht. There must be something else in addition to resonance 
to constitute absorption. When a pendulum was oscillating in 
resonance and acquiring energy, the pull on the string might become 
so strong that the string broke; the energy of the bob would then 
be that of a moving body, and there was transformation of energy. 
Similarly in the absorption of light ; absorption implied that some- 
thing was torn off, that there was a destruction of light, not merely 
a scattering of light. 

The lecturer then demonstrated the close connection between emis- 
sion of luminosity and electrical excitation. Two strips of platinum 
foil were suspended in the gas fame of a Mcker burner, facing one 
another and joined to the poles of an accumulator battery, with a 
galvanoneter in cireuit (Fig. 1); hardly any current passed through 
the flame. But when a platinum wire, carrying a bead of sodium 
chloride, was introduced into the flame, a powerful current was 
noticed to pass. The wire had to be held near to the cathode foil, 
as indicated by the dot in Fig. 1; it produced hardly any effect 
when placed near the anode. Similar experiments could be made 
with iodine and other substances, to be introduced near the cathode. 
The experiment seemed to show that electrification must accompany 
luminosity, as might be expected on the electromagnetic theory of 
light ; but that broad statement would have to be qualified in due 
course. 
during the emission of light the sodium atom was positively elec- 
trified. That interpretation was generally accepted. The burning 
question was, however, whether the atom was positively electritied 
while actually giving out light, or whether it had lost its electri- 
fication before the light came. Sir Joseph himself believed that 
the light was emitted when the sodium atom was being neutralised 
again by the return of the electron whcse expulsion had caused the 
electrification. The sodium atom probably had several electrons to 
lose. But there was only one electron in the hydrogen atom, and 
if this atom had become positively electrified by losing its single 
electron, the question became fundamental: Was it the positively 
electrified atom or the neutral hydrogen atom which gave out the 
light ? 

That a flame rendered luminous by the vapour of sodium conducts 
the current more readily than a flame devoid of these vapours was 
further demonstrated in the second lecture with the aid of a Wims- 
hurst electric machine. The Bunsen flame was placed near the 
ball terminals of the machine ; when salt was introduced into the 
flame and the machine turned, the flame, which so far was not 
deflected, was drawn towards the negative pole of the machine. 
The experiment suggested that the emission of sodium light was 
associated with positively-charged luminous particles. But, Sir 
Joseph repeated, opinions differed as to the question, whether the 
luminosity was observed while the particles were electrified, or 
whether the electrification was a preliminary stage, and a further 
process had to take place before the flame became luminous. He 
himself, as already stated, held the latter view, and believed that 
the luminosity was due to the return of the negative electricity to 
the atom. Direct experimental evidence was difficult to tind, but his 
view was strongly supported by the following demonstration: A 
Bunsen flame was again rendered luminous by the vapours of sodium 
chloride, and chloroform vapour was then further introduced into 
the flame ; the yellow light was distinctly diminished, although the 
decomposed chloroform would itself impart a slightly yellowish tint 
to the flame. Chloroform, Sir Joseph explained, contained chlorine, 
which, being strongly electro-negative, “mopped up” the negative 
electricity in the flame ; the negative electrons were thus prevented 
from reuniting with the sodium atoms and from neutralising them, 
and the luminosity was reduced. 

The advocates of the other view, Sir Joseph continued, found a 
strong argument in the following experiment, also shown with the 
aid of a discharge bulh: The end of a wire, introduced through the 
long neck of an inverted glass flask, formed the anode, to which a 
little strontia had been attached ; a spiral of stout aluminium wire, 
surrounding the anode, formed the cathode ; these parts were in the 
centre of the flask. After the discharge had passed for a little 
while a reddish column was seen to shoot upward from the anode, 
and in this column of positively-charged molecules of strontia the 
strontium lines could be observed. That seemed to be a clear case 
of production of luminosity by positively-charged particles. But 
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The experiment further suggested that at some stage 


' the oxygen. 


- upon it. 


- Vapour (demonstrated with the lantern beam). 


APRIL 4, 1919. 


closer examination hardly bore that important conclusion out. If 
positive electrification were alone required, the luminosity should 
become visible as socn as the discharge passed ; the red light was 
faint at first, however, and only became marked when gas came off 
the walls of the flask, and when the strontia molecules struck gas 
particles, tearing electrons out of them. Thus, the positive particles 
need not themselves be the seat of the luminosity, which might be 
due to the return of the electron. It was not necessary, on the other 
hand, to assume that the electrons were in all cases driven far away 
from their parent atoms. Jf real expulsion were required, luminosity 
should not exist without positive elctrification or ionisation ; but such 
cases were known. R. W. Wood had shown that when the lantern 
beams passed through a bulb containing iodine vapour (as such in- 
Visible) at a very low pressure, the beam seemed to cross the bulb 
in a band of vellow fluorescence (demonstrated); that vapour did 
not show a trace of electric conductivity or ionisation, howeser, yet 
such fluorescent vapours or liquids were, in this and in other cases, 
more easily rendered conductive (e.g., by Röntgen rays) than when 
not fluorescent. It was further noteworthy that light was excited 
more easily in the salts of a metal than in the metal itself. McLennan 
had observed that zine salts made the Bunsen flame luminous, but 
metallic zine itself did not, at least not at certain low temperatures, 
though the flame would in the latter case contain relatively more 
zinc Mercury and most metals gave luminous flames ; the pecu- 
liaritvy was also shown by the alkali metals, however. Sir Joseph 
used for his demonstration a discharge tube, ending below in a 
spherical bulb containing a pool of the liquid alloy of potassium and 
sodium which resembled mercury, but was very easily oxidised. The 
vertical discharge tube was fitted with a wire cathode above, an 
anode (dise with central perforation) below, and the positive rays 
passed through this anode down the narrowed tube and fell on the 
pool. A vellow light was seen to come from the bombarded alloy ; 
it vanished, but reappeared on shaking the tube; the reason was, 
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Prof. Thomson remarked, that: the rays made a speck of oxide 
luminous, but also cleared that speck off the surface; the bright 
alloy then ceased to be luminous, until the shaking brought another 
speck of oxide in the path of the rays. 

In such cases the electron need not actually be detached and 
expelled from the atom; it might only be displaced. The chemist 
assumed that two bonds held the C and O of the molecule of carbon 
monoxide together ; electrically two bonds united the double posi- 
tive charge of the carbon with two negative charges of the oxy- 
gen (Fig. 2). If we caused one of the electrons to go off, the atom, 
so far neutral, would become positively electrified. The one electron 
might merely be displaced, however, and in that case (Fig. 3) there 
need not be any apparent ionisation ; yet luminosity might ensue 
when the electron returned to the other which had remained within 
The view was supported by the phenomenon of the 
absorption spectra-produced when there was something in the ab- 
sorbing body capable of vibrating with the period of the light falling 
If this light were given out by particles when positively 
electrified, then light should not be absorbed by vapour when elec- 
trically neutral. But the reversed black sodium line D appeared 
in the spectrum when the exciting light passed through sodium 
Wood had measured 
48 absorption lines in the sodium spectrum extending into the remote 
ultra-violet, where they were crowded, and the late P. V. Bevan had 
found 24, 30, 24 absorption lines in the spectra of potassium, rubi- 
dium, calcium respectively. All these absorption lines had also been 
identified in the bright line emission spectra, but the absorption 
lines all belonged to the principal series of lines. To call forth the 
subordinate series (terms which Sir Joseph was going to explain 
later) seemed to require electritied particles, mostly positive, some- 
times negative ; that particles would travel on with positive and 
also with negative charges the lecturer had proved by his researches 
on positive-ray analysis 
(To be concluded.) 
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The Determination of the Efficiency 
of the Turbo-Alternator. 


In what follows we give a summary of a discussion, which 
took place before the South Midland Centre of the Institution 
of Electrical Engineers on March 5th, on the Paper by Drs. 
S. F. Barclay and S. P. Smith on “ The Determination of the 
Efficiency of the Turbo-Alternator.”” An abstract of the Paper 
appeared in this journal for February 28th. 


Mr. R. ORSETTICH said that iarge contracts, including the supplying of 
turbo-alternators, were often carried out by two or more firms, one of 
which made the steam turbo, another one the generator, and perhaps a 
third the condensing plant. The guarantees were given in the form of 
steam consumption in pounds per kilowatt generated. Tho penalties for 
exceeding the guaranteed figures were often as high as £10,000 per Ib. 
of steam, and it was of great importance that the respective liability of 
the different firms should be ascertainable. The methods hitherto 
available for determining the efficiency of these machines were very poor ; 
there was no recognised means of arriving at the efficiency, and therefore 
no way of demonstrating whether the conditions of the contract were 
fulfilled or not. Various methods were used by different :enerator 
makers in stating the efticiency, all involving a fictitious value or con- 
ventional efticiency which included such losses as could be readily 
measured. Such figures could not be compared, and accordingly an 


-© exchange of views between makers of generators and makers of steam 


turbines, in order to standardise methods of stating the efficiency and 
tests, had been arranged. At that time three firms stated that they were 
experimenting with measurements of the cooling air as the only reliable 
method of determining the losses, and that this method was recom- 
mended for further investigation. The data presented in the Paper 
included a very large figure representing the stray losses. These losses 
had not been ascertained by direct measurement, and their nature was 
imperfectly understood. They seemed to share the nature of copper 
losses as they were dependent upon the load ; but yet they took a place 
mainly in the iron portion of the machine, and were therefore really iron 
losses. It would be interesting if the authors would give the ratio of the 
stray losses measured to the copper as well as to the iron losses. The 
present position for the designer was very unsatisfactory, and that 
argument was one for research. 

Mr. R. G. JAKEMAN remarked on the extreme care used by the authors 
in obtaining their results. Most people would not be able to use such 
care, and this might explain why the accuracy of the anemometer was 
generally regarded with suspicion. The anemometer had improved 
so much of late years, and was now guaranteed within 1 per cent. Seven 
years ago, an anemometer with an error of less than 10 per cent. was 
considered a good instrument. The “calibrated air-temperature ” 
method did away with all instruments of precision. All that was 
required was a discharge trunk, a few dozen thermometers and a ball of 
strng. The Paper was of limited utility to the manufacturer, as it only 
enabled him to find out the losses after the machine had been built; it 


‘did not inform him how to predict those losses so that he could 


guarantee the efficiency in the tendering stage. He hoped the authors 
would continue their experiments and determine how the stray loss 
varied with the load, voltage and speed. In two machines of the same 
output the stray loss was 23-5 per cent. and 40-3 percent. Perhaps 
bymeans of the tests mentioned some relation could be found between the 
stray loss and the stator copper loss. Would the authors state 
outputs of the machines on which the tests were carried out ? 

Dr. M. L. Kaun agreed that the most satisfactory method of determin- 
ing efficiency evolved at present was that described in the Paper as the 
air-heating method. One precaution seemed not to have been speci- 
fically mentioned. It was essential to run the machine for some time at 
each particular load on which the efficiency was to be ascertained, so 
that the temperature of masses of iron and copper in the machine was 
fairly steady. There seemed to be some misconception with regard to 
stray losses ; they were often classed with the copper losses in the stator 
and expressed by adding a certain percentage to these losses; yet they 
were really increased iron losses, and had no fixed relation to the stator 
copper losses. Thus by decreasing the copper weight of the stator 
winding, the stator losses were practically unaffected. If the stator 
copper losses were based on the ohmic resistance measured on the test 
bed with direct current instruments, when determining the efficiency by a 
summation of separate losses, the actual losses in the stator copper, with 
full alternating current flowing, would be higher, due to the uneven 
distribution of the alternating current in the conductors. This difference 
accounted only for a small part of the stray losses, and could be greatly 
reduced by using stranded conductors for the whole of the windings 
without affecting the total stray losses in the machine materially. In 
view of the development of turbo alternators of very large sizes, experi- 
mental investigations of these stray losses would be of great value. 

Mr. C. V. PEAKE said be understood that it was possible to convert 
steam consumption of the turbine when running light into actual brake- 
horse-power, and thus into kilowatts. If this was so alternator efficiency 
might be determined by taking the following steam consumptions :— 

(1) Running light and uncoupled. (2) Running light but coupled to 
alternator, the latter being unexcited. (3) Running light with the 
alternator over excited by an amount necessary to balance the drop due 
to resistance and reactance on the specitied power factor. The results 
obtained by e Serna No. 1 from No. 2 would give windage 
friction and alternator bearing losses, and subtracting No. 2 from No. 3 
would give iron loss. l | 
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Mr. F. J. Morrett also emphasised the need for fuller knowledge of the 
nature of stray losses. For many years he had taken an interest in 
anemometers in connection with the measurement of wind power. He 
had used for this purpose a recording instrument which was calibrated at 
Kew, and found accurate within 2 per cent. The instrument consisted 
of a vane mounted so as to be free to turn about a vertical axis. There 
was an opening in the nose of the vane which is connected through a 
mercury gland to a tube transmitting the dynamic air pressure to a 
bellows made of gold beater's skin. The vane being free to revolve, took 
up a position parallel with the stream lines. The method adopted in the 
Paper for measurement of the alternator losses could be adapted to 
provide a continuous record of a turbo set when in service. If recording 
instruments to measure tho air velocity, air temperature rise, electrical 
output of alternator and stcam input to turbine were arranged to all 
record on the same drum, the various losses could be ascertained at any 
time by drawing a vertical line on the drum. The Kent steam meter 
which worked on the Venturi principle of measuring the difference of 
pressure between the two sides of a construction in the pipe, gave fairly 
accurate readings. Such a combination of records would afford valuable 
information as to the condition of the turbine and alternator. Any 
change in efticiency due to blade troubles in the turbine or to partial 
stoppage of air ducts in the alternator would be detected. Air did not 
appear to be the most effective cooling medium to use for removing the 
heat due to the various losses. He had studied the specific heats of 
various gases and liquids. Among the gases, hydrogen at constant 
pressure had a specific heat of 3-4, ammonia 0-53 and methane 0:6, 
whilst air is only 0-24. Among the liquids water was unity, whilst 
petroleum wes 0-5, methylated spirit 0-57 and glycerine 0-57. If any of 
these gases or liquids were used it would be necessary to conduct the 
cooling as a closed circuit system. The cooling medium after passing 
through the air passages of the alternator, would need to be cooled by 
passing through a feed water heater or similar arrangement. This alone 
would somewhat increase the total efficiency of generation as the heat 
due to the losses would be returned to the boilers in the feed water. gj 


Electric Welding. 


At a meeting of the Scottish Territorial Centre of the I.H.E. 
held at Glasgow on March 18th, the Paper on “ Rules for the 
Regulation of Electric Welding,” by Mr. Sayers, was read by 
the chairman, Mr. J. F. Neilson. An abstract of the Paper 


' appeared in our issue of December 20th. The following is an 


account of the discussion :— 

Major CALDWELL, in opening the discussion, said that there had 
recently been great advance in resistance processes and in joining 
thick plates by means of spot welding. For this, correct current pres- 
sure, time interval and type of electrode had to be determined. He 
described specimen operations, including the welding together of three 
1 in. steel plates, 40 in. sections, and the manufacture of shells formed 
in two parts out of 2 in. steel plate. With arc welding, success depended 
upon skill in operation, choice of electrode, current adjustment and 
correct design of welding parts. Sixty volts on open circuit with direct 
or alternating current connected through a resistance choking coil or 
constant current transformer was sufficient to permit of welding. 

Mr. FLoop emphasised the need for fuller data on electrodes.. Some 
experts said that satisfactory welding could be done with the ordinary 
transformer, and that there was no need to use a regulating trans- 
former. There wasa big future for alternating current in electric welding, 
although for some years they might need to use direct current. It was 
premature to frame rules beyond securing the safety of the operator and 
standard protection for the eyes. , | 

Mr. R. B. MITCHELL said in electrically welding the hull of a ship it 
would be difficult to test the work. Petroleum did not seem a sufficient 
test of the strength of the weld. Single-phase supply from three-phase. 
transformers would prove satisfactory where a number of welders were: 
in use. It was difficult to safeguard the welder and those in his vicinity 
from the light and heat rays emanating from the are. The filter should 
permit a maximum of visibility and exclude infra-red and violet rays. 
In direct-current work safeguards were necessary to limit the current on 
striking the arc. For sheathing the flexible leads the tougher rubber 
compounds supplied by cable manufacturers should answer. He knew 
of no case in the Glasgow area where welding had been regularly carried 
out without a motor-generator or transformer. 

Mr. Page asked if the electrically-welded ship were sufficiently robust. 
He thought they would soon have as much confidence in electric welding 
as in ordinary smithy products. Having faced the load for electric fur- 
naces, the supply companies had nothing to fear from electric welding as 
regards disturbances of the system. 

Major CALDWELL (in reply) said that experiment had shown that good 
work could be got with 60 volts. With alternating current one had to 
consider the type of electrode. The larger the current and the lower the 
voltage the better the weld. Overhead work was easier with direct 
current. Any class of steel including manganese steel, could be elec- 
trically welded if the ingredients were kept apart till the actual moment of 
fusion. The petrol and the hammering tests were so far the best known. 
In a ship job he had had partitions of canvas erected on staging between 
each two men. The electrode was usually positive and the job negative 
with pure metal electrodes. He thought there was a great future for 
alternating current. He emphasised the importance of the trained 
operator. In America he had seen 9 in. shells welded longitudinally with 
2 in. welding, the shell case being 2 in. thick. 
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The National Industrial 


"Conference. 


The report of the Provisional Joint Committee appointed 
by the National Industrial Conference, is an event of the 
first importance, as it indicates the coming together of 
Capital and Labour in this country on a large scale. The 
main points cf the report will be found set forth in another 
column, but we may here indicate some of the conclusions 
that have been reached and some of the lines of action that 
are foreshadowed. 

It need be scarcely remarked that there are many con- 
tentious subjects to be cleared up, and among those in the 
first rank must be included the fixing of maximum hours 
and minimum wages. A definite recommendation is made 
that 48 hours per week should be set down as a legal maxi- 
mum for normal work, but at the same time it is recognised 
that there are cases in which this number may be reduced, 
or in which it may be necessary for the number to be in- 
creased. We think it will be generally agreed that the 
shortening of the hours of work to this extent is desirable, 
but there is one difficulty which will present itself to many 
employers. It has been contended, and not without reason, 
that as much work can be done in a week of 48 hours as in 
a week of, say, 54 hours or more, and that consequently 
there would be no loss of output, and therefore no increase 
in cost, through the adoption of the shorter week. From 
this it follows that the rate of wages per week may be main- 
tained where time rates are worked, because the rate of 
work would be higher. There has been a demand, however, 
in some directions that the piece work rate should also be 
correspondingly increased. This, of course, means that in 
the case of piece workers there would be increased cost per 
article which would not be compensated by any increased 
rate of output by the workers. If the workers adhere to 
this attitude there is certain to be difficulty. 

With regard to minimum wages, nothing more than the 
general principle is laid down. This is one- of the most 
difficult questions to deside. It is quite impossible to fix 
a minimum wage which shall be applicable to all districts 
without causing dissatisfaction. We notice that on the 
one hand the minimum time wage rate is to be of “ univer- 
sal applicability,” from which it might be supposed that 
the same minimum would apply to all parts of the country. 
On the other hand, there is a note to the effect that the 
expression “ trade ” may refer to the whole country or to 
a special area. It is, therefore, a little doubtful what is the 
intention. As we have pointed out before in these columns, 
if the same minimum rate applies to the large cities as it 
does to country districts the worker in the large city will 
feel that he has a grievance because his minimum wage is 
not worth so much to him in purchasing value as it would 
be in a country district. There is the further point that if 
the minimum wage is fixed above a certain figure there will 
not be proper inducement to earn a higher wage, and this 
will react to the detriment of industry. 

A considerable part of the report deals with the difficult 
subject of unemployment. It is frankly stated that the 
time available has only been sufficient to enable some in- 
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dication to be given of steps that might be taken to mini- 
mise or alleviate unemplovment. The first suggested step 
is that of organised “‘ short time.” This is a method which 
has been often used in the past. It is not a satisfactory 
method, as it is necessarily wasteful, but it serves the pur- 
pose to some extent. Recently when it was proposed by 
the men themselves to employ such a method in certain 
industries, the request was coupled with the stipulation that 
there should be no reduction in the weekly wages per em- 
ployee. It must be obvious, however, that any such 
stipulation at once increases the cost of the product and 
must make it still more difficult to keep the particular 
industry occupied in competition with foreign employers. 
The limitation of overtime is a natural corollary to the 
working of short time. Then there comes the large question 
of what part the State can play in the avoidance of unem- 
ployment. An important recommendation is made that 
the Government should stimulate the demand for labour in 
bad times by postponing contracts of a non-urgent character 
until it is necessary to promote the demand for labour owing 
to falling trade. We do not know how far this is practicable, 
but it is certainly desirable if it can be achieved. When we 
come to housing and to the State development of industries 
we are then more closely in touch with nationalisation, and 
it is difficult to see how such steps can be taken as will 
adequately meet fluctuations in private enterprise. 

Lastly, there is the great question of the maintenance of 
unemployed workpeople. We think it should be realised 
more clearly that the most important thing is to reach 
conditions under which private enterprise can flourish in a 
stable condition. The paving of a million or more persons 
for doing nothing, as is now being done by the Government, 
can only have a most: demoralising effect, and is the straight 
road to national bankruptcy. At the present day there 
are numbers of persons who are drawing unemployment 
benefit whereas they could obtain work if they desired it. 
Unemployment benefit, where given, should be in the nature 
of a subsistence payment and not such as tends to induce 
the recipient to remain out of work. | | 

Of course, there is one simple remedy for all these troubles, 
the one which is always put forward by those who disregard 
economics and which is again put forward in a memorandum 
to the present report by the trade union representatives. 
We refer to nationalisation and control on a large scale. 
There is a great attractiveness about the ninepenny loaf, 
but those who partake thereof generally forget that the 
remainder of the cost is paid by the general tax payer and 
that the real cost of the loaf is much higher than ninepence. 
However we may sympathise with the legitimate aspira- 
tions for better conditions and better pay, we must not 
forget the fatal results of losing sight of all economic laws. 
Even the League of Nations and the Charter of Labour, 
which has this week been published, cannot change the 
whole basis upon which industry is carried on. Possibly 
we may get an eight-hour day adopted by all civilised 
nations, though we must confess that we very much doubt 
if this will be achieved ; but even if this were attained we 
cannot expect to secure the same rate of pay in all countries. 
Such equality is an ideal that some people have in view, 
but it is impracticable. Take, for example, the case of 
Japan. It would be impossible to insist that the Japanese 
workman should be paid at the same rate as the American, 
for this would upset the whole economic conditions in Japan. 
Similarly, the worker cannot be paid so highly in Great 
Britain as in America because his productivity is lower. 
So long as this equality cannot be secured, the effect of 
different conditions in foreign competition cannot be 
neglected in their effect on the conditions. in this country. 
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Wireless Telegraphy and Telephony. By W. H. Eccies (London - 
Benn Brothers, Ltd.) 2nd edition. Pp. xxiv. +514. Price 22s. 


It is less than three years since the first edition of this work 
was reviewed in these pages. Its appearance was welcomed 
thew as mecting a very real want in a quite peculiarly adequate 
manner, qualitatively and quantitatively. There is abundant 
evidence that during the interval its worth has received very 
full recognition. Despite the war, or possibly partly because 
of the added stimulus that the study and development of 
wireless have received as a result of the war, the book has 
leaped into a deserved popularity which few technical hand- 
books of the sort can have attained. 

The new edition is considerably enlarged, containing nearly 
100 additional pages. Most of that part of the first edition 
which consisted mainly of mathematical and electrical tables 
and formule, and comprised most of the précis of that 
general theory which constitutes the * pure ” science, is but 
little changed. It is when we come to the “ applied ” science 
that the chief additions are found. Since the first edition was 
written great advances have been made. The three-clectrode 
thermionic tube (the commonly and conveniently mis-called 
“valve *’) has passed from a troublesome receiving device, 
which might do great things with luck and coaxing, into an 
instrument suitable for unskilled use, and offering possibilities 
almost unlimited in scope ; and as a transmitter it has become 
at once the most easily manipulated and the most. perfectly 
functioning of generators of H.F. oscillation for small and 
medium powers. These advances are mainly attributable to 
the general adoption of very “ hard ` tubes, in which gaseous 
ionisation no longer plays an important part, but is, on the 
contrary, reduced to the furthest possible extent. 

It is in the much fuller treatment of the thermionic tube that 
a large part of the added interest of the new edition lies. It 
is not possible here to attempt even a sketch of what the new 
matter is ; but the expansion may be indicated by recording 
that the number of index references to the subject has increased 
some five-fold. 

It is, from one point of view, unfortunate that publication 
was not deferred a little, till the cessation of hostilities per- 
mitted the inclusion of the many recent advances in valve 
theory and practice which have necessarily been treated as 
confidential; though, indeed, one may imagine that the 
author, feeling that this would be too large a task to be quickly 
handled, may have welcomed the restriction, and determined 
to unload the much new matter which could be freely imparted 
before the flood of war-inspired advances should descend upon 
him. We may. perhaps, hope that he will provide us at a later 
date with a treatise devoted solely to the special subject of 
“ valves ”? and their circuits and multifarious applications. 

In the present volume, while one recognises the restriction 
teferred to and appreciates how valuable most cf the matter 
is, one feels that valves are not quite satisfactorily handled. 
The information is a little piece-meal ; there are curtailments 
where a rather fuller explanation or analysis seems wanted ; 
and in one or two places the reader is even a little misled. 
Thus, the theory of the heterodyne is not given, or is not stated 
in simple mathematical form, as seems desirable and con- 
sistent. In one place we are told that “ the oscillations added 
to the signal vibrations should be of amplitude equal to that 
ofthe latter; there is no advantage in adding oscillations of 
greater amplitude.” This is incorrect, for the efficiency of the 
rectifier, whether in the auto-heterodyne or separate-heterodyne 
receiver, may be greatly enhanced: by the existence of com- 
paratively large local oscillation. On another page, indeed, 

the superiority of “ optimum heterodyne” over “ equal 
heterodyne ” is noticed. Only the rather unsatisfactory 
explanation of Armstrong is given, which refers solely to the 
grid current ; probably the amplitude- with reference to the 
position of the representative point on the anode current curve 
is more significant. This same theory would furnish a much 
needed comment on the then striking fact, noticed early by 
Austin and recorded here on page 154, that “ the oscillating 
audion responds in proportion to the first power of the current 


THE ELECTRICIAN. 


383 


d 
Ñ 


in the receiving antenna, though the non-oscillating audion and 
electrolytic detector give audibilities proportional to the square 
of that current.” 

Again, while on page 300 the theory of “ cumulative rectifi- 
cation °” with insulated (or partially insulated) grid is clearly 
given, on page 304 it is wrongly implied that a valve as detector 
functions like a valve properly so-called, and, under the action 
of an alternating signal E.M.F., adds pulses of current in one 
direction only. And, again, it is stated that “ the value of a 
pliotron as an amplifier is dependent primarily upon the slope 
of the curve between anode current and grid potential ”’ ; 
whereas, in truth, it is not this conductance, but the ratio 
between it and the anode-anode conductance, which measures 
the magnification obtainable. 

A misprint occurs on page 341 in the index of the funda- 
mental expression for the anode current in a pure electron tube. 
The equation should be 1=A(Va+&kV,)?. 

The author, who, one rejoices to recognise, does not 
despise literary any more than mathematical accuracy,- is 
interesting on the question of nomenclature of valves 
and valve circuits. The unidirectional conductance of the 
thermionic tube is utilised in only a very small proportion of 
cases where tubes are used, and only then is the instrument 
properly called a valve. Nevertheless, “ three-electrode 
thermionic tube ” is not a comfortable designation ; nor is our 
Alles’ now familiar abbreviation “toob” a name specific 
enough to be satisfactory. Perhaps Langmuir’s “ pliotron ” 
might conveniently be adopted as a generic name, reserving 
“ valve,” or his “ kenetron,” for the non-return device. We 
regret that the author has not laid down a definite policy in 
this matter. The suggested illogicalitv of the term ‘ auto- 
heterodyne ” and its replacement by `“ endodyne ” seems to be 
based on a misconception. One supposes that the ‘ other 
forces ” signified in “ heterodyne ” are forces other than those 
of the incoming signal], not other than those produced in “ an 
essential part of the receiving apparatus.” 

Amongst the topics receiving new or expanded treatment 
in this second edition may be noticed arc generators; the 
theory of the magnetic telephone receiver, in which the inves- 
tigations of Kennelly, Pierce and Affel are summarised (rather 
too briefly for those who have not seen the original Papers) ; 
the use of iron cores and “ litzendraht ” for H.F. inductances 
(where the poor performance reported of the latter will come 
as a surprise to many); and, under “ Systems,” a fairly. full 
reference to the Telefunken system of generating high-power 
sustained oscillation by the use of static magnetic frequency 
doublers ; also some particulars of the American Govern- 
ment’s stations at Arlington and Darien. The section on 
“ Directive Wireless Telegraphy ” is hardly amplified at all; 
but this is doubtless another case of war restriction. 

The book is not devoid of misprints, and owing to defective 
printing in several places an important figure or letter is missing 
or illegible. The reproductions of photographs are generally 
poor, having uniformly deteriorated since the same ilustra- 
tions appeared in the first edition. These are very minor 
criticisms. A much more regrettable deficiency is the absence, 
continued from the first edition, of references sufficient to 
enable the reader to turn up for himself the original Papers 
cited. Innumerable instances could be given. Thus, we are 
told that Schames, Jouast, Alexanderson and McLachlan have 
studied the behaviour of iron in H.F. fields. A necessarily 
scanty abstract of their work is given, which must be supple- 
mented by reference to the original Papers by any engineer 
who is really concerned. But the reader is left with the bare 
name of the authority. Even where, as in a few instances, 
the name of the journal as well as that of the author is given, 
the date or number of the issue is omitted. This recalls the 
proverbial happorth of tar. 

A few imperfections have been suggested; but when we 
state our conviction that this volume will be even more valued 
by wireless engineers than its predecessor we pay it a compli- 
ment ofthe highest order. For nowadays one student does not 
ask another whether he has read “Eccles,” hardly whether he has 
Eccles by him; rather one refers to what Eccles contains on 
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the matter, with the tacit understanding that it is an important 
contribution to the discussion, probably fairly up-to-date 
as to practice, even in this subject, wherein rapidity of pro- 
gress is matched only by that of acronautics ; almost certainly 
sound or at least reasonable in theory ; and surely suggestive 
and provocative of thought, even if not directly touching the 
actual point under discussion. This feature of suggestiveness 
. 18 a searching test of the worth of any text-book ; it is too 
seldom to be discovered in the crowd of books consisting often 
of undiscerning descriptions of apparatus and practice inter- 
spersed with the hackneyed dogmatisms of a second-rate 
“science ” ; it is present only in the writings of an author who 
has really thought out and studied and understood his subject, 
so that, however simplified or abbreviated the treatment, it is 
inspired by the understanding and accuracy in the back- 
ground. Such a book bores no reader, and the fresh statement 
of a principle or fact already known leads often to a new light 
and a clearer insight. The work under review is indubitaby 
such a book. L. B. TURNER. 

Social and Industrial Reform. By Sir Cnarres W. Macara, Bart. 

(Manchester: Sherratt & Hughes.) Pp. 207. 5s. 

Sir Charles Macara is well known for his broad-minded views 
on labour questions, and is a keen supporter of efforts to bring 
Capital and Labour into closer co-operation. The present 
book consists of articles.which have already appeared in the 
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press, more particularly in the ‘‘ Manchester Guardian,” the 
“ Cotton Factory Times,” and the “ Textile Recorder.” The 
articles deal m a general way with the various problems which 
are so much to the fore at the present time, such as the con- 
scription of wealth, industrial reconstruction, the organisation 
of trade, and British agriculture. Attention is called to the 


- Industrial Council, of which no advantage seems to have been 


taken during the war notwithstanding its excellent record, and 
emphasis is laid upon the important work carried out by the 
Cotton Trade Board, of which Sir Charles speaks from first- 
hand knowledge. The cotton industry has passed through an 
extremely difficult time due to the fact that raw material has 
been very limited. Nevertheless, business-like proceedings and 
consummate tact have settled questions in a few hours which 
under the old system would have taken weeks, and by which in 
all probability a settlement would not have been reached. In 
an appendix are given particulars of the Emplovers’ Parlia- 
mentary Association, of which Sir Charles is President, together 
with the fifth annual report. The latter is of a comprehensive 
character, and gives briefly some figures showing that if a 
general advance in wages of 5s. per week were given the results 
would be very serious unless this increased reward were pro- 
vided by increase in selling prices or by increased efficiency. 
It is most important that such facts should be realised at the 
present time. 


Labour Unrest and Profits. 


By M. J. E. TILNEY. 


“ Labour is entitled to enjoy the profits produced by its 
efforts.” 

Some such statement as the above might be taken as a 
summing up of the general demand at wae present time, and 
it would be well if a more extended effort could be made than 
has so far been attempted to show what, as a matter of fact, 
are the actual profits which Labour is now asking shall be 
handed over to it. 

In his speech in the House of Lords the other day Lord 
Leverhulme mentioned the figure of 10s. a week as the utmost 
maximum addition to the pay of the workers, if they appro- 
priated all the profits made during a recent war year, and in 
that figure he included the excess profits taken by the Govern- 
ment, which is a figure which is known within moderate iimits 
as being represented by the sum of 300 millions. 

This figure, however, does not take into account the very 
large sums of money on which there has been no return what- 
ever even during these recent years of high returns, and before 
anything satisfactory in the way of a settlement of the claims 
set out above can be arrived at one must first clear the ground 
by asking whether Labour does, or does not, agree to the pro- 
position that the capital, which has formed the business by 
and through which Labour is earning its wages, is, in its turn, 
entitled to a reasonable return as its wages for the work it does. 

It will probably be found that the extreme Socialist elements 
in Labour will reply that Capital is not entitled to any return 
whatever, but the bulk of the workers, many of whom may be 
in their own way owners of capital—such as Savings Bank 
Deposits, or even, in these days, of War Bonds and War 
Savings Certificates —will probably agree that capital is en- 
titled to some moderate return for the work it certainly does 
in providing them with the facilities for earning their wages. 

The actual rate will probably be a difficulty, because it is not 
very easy to explain why in one industry a return of, say, 5 
per cent. will be ample, whereas in another, where the risks are 
of an entirely different nature,a fair return may be as high as 
10 or even 15 per cent. Such an explanation can only be the 
result of a systematic course of education on business methods. 

The next point that would require to be dealt with is the 
question of depreciation and obsolescence of plant. Prob- 
ably this could be got over by a method which is quite fre- 
quently adopted at the present time by many firms, where the 


actual maintenance and repairs of plant, and, in extreme cases, 
even its replacement, are dealt with out of revenue, and 
charged against the gross profits of the year in which they fall. 

Anyone who has attended a Socialist meeting and heard the 
demands for expropriation of all profits by the workers, and 
the glowing tales of what they will be able todo with the huge 
sums so released, will meet with a somewhat severe shock 
when he descends to actual figures, and proceeds to divide up 
the profits that have been distributed to the shareholders in any 
business, on the basis of so much in the £ to the wages bill. 

It will be admitted at once that there are businesses in the 
country that would be found to yield 200 or even 300 per cent. 
on the wages bill, but in nearly every case this will be, not a 
manufacturing firm, but one in which the profits are made by 
factoring ” fully or partly manufactured goods, or handling 


‘Taw materials as middlemen between the producers and the 


manufacturers. 

- It will be well, therefore, as firms of the above description 
are not as a rule very large employeis of labour, to confine our 
attention for the moment to businesses which are producers 
and manufacturers, and here we shall meet at once with the 
fact that in many cases the dividends for which the share- 
holders are duly grateful would not, if divided up at per £ wages 
among the workers in the industry, elicit a * Thank you ” in 
exchange. ' 

A few typical examples may be taken to illustrate this fact. 

1. A large coal and iron company in the North has a paid up 
capital of 2 millions, on which it has paid fairly regularly a 
return of 30 per cent. 

This £600,000 sounds a huge figure, but when one takes out 
from the accounts the fact that for the corresponding period 
the wages bill has averaged 10 millions per annum it is at once 
seen that the addition that could be made to the payments of 
Labour by taking all the profits would be infinitessimal. 

2. A well-known Sheffield steel firm, with a paid-up capital 
of 14 millions in round figures, has averaged areturn of 12} per 
cent. on its capital. This again represents only a return of 
2s. in the £ on the average annual wages bill of rather over 1} 
millions per annum. 7 

The figures for the railways of the kingdom are not, under 
present circumstances, so readily obtainable, but averaging 
those results that are obtainable it is found that the total 
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amount paid out as a return on the capital invested would 
vield an addition of just about 3s. 6d. in the £ on the wages 
bills. In this connection it must not, however, be overlooked 
that there are very large amounts of capital on which no divi- 
dend whatever is paid ; in the case of one company alone, the 
Great Central, share capital amounting to no less than 10} 
millions has received no return whatever over a period of 20 
years. 

The figures just given for the railways do not, of course, take 
into consideration the very large recent increases which the 
various chairmen at recent meetings have agreed will amount 
to something in the nature of 90 millions per annum in the 
wages bills of the railways of the country, whereas the total 
amounts distributed to the shareholders by the same com- 
panies have only amounted to 50 millions per annum. 

It is therefore obvious that there will be, as a matter of fact, 
nothing whatever for Labour to appropriate from the share- 
holders of the railways, unless some reduction in working 
expenses can be made, or as an alternative some very large 
increases in receipts can be obtained. 

The same remark will also apply to all the producing and 
manufacturing concerns in the country to a greater or less 
extent, and it is therefore incumbent on Labour and Capital 
to consider how an increase in profits can be arrived at which 
will give Labour a satisfactory return, and at the same time 
encourages capital investment in the industries of the country.. 

To say, as was sgid to the writer the other day, “ The con- 
sumer pays,” is merely to beg the whole question, for the 
consumer cannot pay if he has nothing to pay with. 

Production is the crux of the whole question, and there can 
be no industrial peace or, in fact, any great industrial progress 
in this country until Labour and Capital recognise this, and 
concert action so as to increase production to the utmost 
limits. 

The first thing that strikes the investigator in comparing 
Labour conditions in this country with those in America, for 
example, is the very great difference that exists between the 
amount of power employed per worker in the two countries. 
Here, according to the latest available figures, the horse-power 
per worker averages very little above 1 per worker, whereas in 
the States the horse-power is considerably in excess of 2 per 
worker. | . 

It is to be regretted that in the very exhaustive report pre- 
pared by the Aichbishop’s Committee which dealt with the 
relations between Labour and the Church, there should have 
crept in a series of suggestions which, to the uninitiated, must 
certainly convey the impression that the introduction of 
machinery invariably produces or aggravates industrial unem- 
ployment, and this series of references is the more to be re- 
gretted when it is observed that Mr. W. L. Hichens was one of 
the committee who signed the report. Probably the members 
had no such intention in actual fact, but they have fallen 
victims to loose expressions which would certainly convey to 
the many readers of that report who have no knowledge of 
industrial conditions, that the root of all industrial evils is the 
mtroduction of labour-saving devices, and there are people 
who are interested in promulgating this doctrine who have not 


been slow to avail themselves of the statements made in this 
report. ` 


The exact contrary should be the aim and object of both 
Capital and Labour, and the operation of this can be clearly 
seen in any works in the States, where the men have learned 
that suggestions made by them, under proper safeguards, for 
the speeding up of operations and processes produce increased 
profit to the workers themselves. 

An interesting commentary on the facts as regards profits 
stated above, which also proves that the remedy for low wages 
lies in increased production and in that alone, can be obtained 
from Sir Leo Chiozza Money’s book “ Poverty and Riches.” 
This book was probably written with the object merely of 
showing how unevenly the wealth of the country was distri- 
buted, and it succeeds admirably in the author’s wish, but it 
also shows that there is something more necessary before all 
the inhabitants of these islands can take their ease. The 
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national income for the year 1905 is given in round figures as 
£1,700 millions, but Sir Leo does not do the simple sum of 
dividing that amount by the 45 millions population, or he 
would at once have seen that the result would only give each 
man woman and child an income of £40 a year. Heis writing, 
of course, only of income subject to the attentions of the income 
tax collector, and so does not emphasise the point which is of 
most importance, namely, that this income is the product of 
turning over a good many times the national capital, which is 
stated for that year to have been in the neighbourhood of 
£18,000 millions. 

Taking the typical instances quoted above, it will be seen 
that in the first instance the wages alone amount to 10 times 
the paid up capital, and in the second case the wages alone are 
in excess of the paid-up capital, so that the actual turnover for 
the year must in both cases have been many times the capital. 

In the case of railways the turnover is not anything like so 
rapid, being, in the case of the Great Central Railway, which 
has been mentioned above, only a little over 9} millions per 
annum, whereas the share and loan capital amounts to about 
£55 millions. 

A much smaller instance might be cited which will show 
how, even in small manufacturing businesses the proportions 
do not vary much. Total share and loan capital £3,650 ; 
annual wages bill in round figures, £6,000 ; total turnover, 
about £15,000. A distribution at the eate of 20 per cent. was 
made on the share capital, which is rather over two-thirds of 
the total, and it will be seen at once that if all the divided 
profits had been handed over to Labour it would only have 
a a Labour’s remuneration by something under 2s. in 
the £. 

In the face of such figures, which can be multiplied by any- 
one who has the time or inclination to make a simple search 
in the files at Somerset House, it is obvious that Labour’s only 
hope of increased remuneration from industry is to be found in 
vastly increased production, allowing of a much more rapid 
turnover of capital. 

People are much too prone to forget that any increase in the 
producing price of an article usually in the end falls on the 


. producers themse¢lves asmuch as on anyone else, and this con- 


tinues in a vicious circle, which may result in a general depre- 
ciation of the purchasing power of the currency, as has, in fact, 
happened during the war. The evidence given before the Coal 
Industry Commission shows that the Government itself has 
been one of the very worst sinners in this depreciating of the 
currency. 

The remedies for the present unrest are not so easy to 
specify, because it is necessary to take into consideration the 


atmosphere of. suspicion and distrust that has grown up 
throughout the country. 


The various suggestions of profit sharing and co-partnership 
when applied to certain industries, will undoubtedly be of 
assistance, but it is becoming mote and more clear that the 
best line to adopt is to take the extremists at their word and 
work towards joint control by Capital and Labour for the best 
interests of both. 

The nation has had the experience of a strenuous educational 
campaign on saving, and there are certainly much worse 
objects on which to spend money than an equally strenuous 
campaign on industiial education. Many firms throughout- 
the length and breadth of the country would gladly place full 
details in the hands of competent experts as to their profits 
and wages bills, which could be used to counteract the propa- 
ganda of the extremists, which at the present time is enjoying 
such a wide circulation. Efforts should also be made to intro- 
duce Whitley Committees into every progressive works in the 
country as a first educational step to be followed by a con- 
sultive committee of the workers, with whom the management 
could begin to discuss commercial questions. 


Manufacturers have in 99 cases out of 100 nothing whatever 
to lose by placing their cards on the table, and, on the other 
hand, they have very much to gain, for they will undoubtedly 
cut the ground from under the feet of the extremist, gaining 
the confidence of the regular worker and incidentally proving 
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to the nation at large that they are not the parasites they are 
represented. | 

Time is, however, of the utmost importance, for while we 
are all talking the trade of the country is slipping away. One 
hears daily of coal and steel contracts going elsewhere while we 
bicker and strike, and if we are not careful it may be that we 
shall come to our senses too late when the pick of the world’s 
trade has slipped through our fingers. 

It will be no consolation for the manufacturer to say “ I told 
you so,” neither will the expropriation of useless works be any- 
thing but dust and ashesin the mouths of the Socialist propa- 
gandists. 
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Correspondence. 
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CITY AND GUILDS EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: It is with the greatest regret that I hear the decision 
of the City and Guilds to discontinue the majority of their 
technological examinations. They are following the Board of 
Education in what can only be termed a weak and uncon- 
structive policy. 

The old Science and Art Department by its certifieates and 
prizes did a great deal to stimulate and develop science, and 
the City and Guilds did the same for technology. Now, at a 
time when all efforts should be exerted to develop our indus- 
tries, it seems the Board of Education is adopting a policy that 
many regard as wrong. l 

This is not the place to enter into a discussion of the system 
of education, but although the examination is not a true test 
of ability or knowledge, it is the only practical method. 

In the writer’s experience since the withdrawal of the Board 
of Education examinations there has been a marked loss of 
enthusiasm for real study or sincere work in the ordinary 
evening classes by the students, and even in some cases there 
has arisen a slackness and carelessness with the instructors. 
This can be easily understood, as a student has no means of 
comparing his results with others from a different school. In 
London the difficulty is not as great as itis in remote districts, 
where small institutions may grant their diplomas for a 
standard much inferior to that of a larger school. 

_ A letter to a few technical journals will not affect the decision 


of either the City and Guilds or the Board of Education, but I — 


should suggest that those who share my view should get into 

communication and approach these bodies by petition. Then 

any further action could be considered. In any case, every 

effort should now be made to develop our system of educa- 
tion.—I am, &c., 

Kingston-on-Thames, 
March 25. 


F. PEAKE SEXTON. 


CONTROL OF ELECTRICITY. 
10 THE EDITOR OF THE ELECTRICIAN. 


Sir: The editorial published on page 228 of the February 
21, 1919, issue of Tae ELECTRICIAN has seemed to several of 
my colleagues and myself to be of great interest. The broad 
perspective of the art of wireless telegraphy indicated therein 
is highly commendable. Particularly is this true in view of 
the general tendency to solve such problems as interference 
and secrecy in radio communication, by the simple process of 
legislatively throttling that infant industry, in place of care- 
fully fostering its growth through intelligent and far-sighted 
protection on the part of the Governments. The question of 
public ownership of certain fields of communication which 
have been fully developed (or practically so) may be a debat- 
able one, but the undeveloped arts may readily be legislated 
out of ex’stence through unsympathetically harsh regulaticn 
and even through indifferent control. Vision, underste nding 
and minimum interference with natural development are 
urgently required from the Governments. 

Some of the great problems of radio engineering are elimi- 
nation of strays, high-speed radio telegraphy, long range radio 
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telephony, duplex or multiplex communication, elimination 
of interference, secrecy of communication, and general com- 
pactness and efficiency of apparatus. The most credulous and 
optimistic worker in the field would hesitate to say that more 
than the merest surface of most of these problems has been 
scratched. To permit the promising beginnings indicated in 
several of these directions to become fully developed realisa- 
tions will require unusual forbearance on the part of those who 
have an almost irrepressible desire to legislate technical im- 
provements in new arts out of existence instead of permitting 
the free and determined development of such arts by those 
most vitally concerned. “ Controller’s itch” may readily 
hecome a fatal malady to radio communication. 

It would seem to the undersigned that the opinion of the 
work of England in the radio field, given in the editorial 1e- 
ferred to, errs in being unduly modest and disparaging. It 
seems rather to the writer that the country which encouraged 
Marconi’s early researches, and gave him countenance and 
active assistance, which fostered the production of the timed 
spark system, which saw the birth of the Fleming valve, and 
the remarkable pioneer work of Sir Oliver Lodge in tuning 
and antenna structure, and which has witnessed the amazingly 
ingenious and highly fruitful work of Campbell-Swinton, 
Eccles, Erskine-Murray, Franklin, Howe, Marchant, Round, 
Stanley and many others, may lay claim to at least as high a 
standing as any in the radio field. The extremely efficient 
and advanced equipment used by the British Navy, embody- 
ing so many remarkable improvements in the art (particularly 
in multiplex reception and interference prevention), has 
aroused the admiration of all those whose privilege it has been 
to learn of the unusual progress there made. 

The favourable opinion voiced relative to the function of the 
Institution of Radio Engineers in the development of the 
radio art in America is hoped to be deserved. It is the aim, 
however, of the Institute of Radio Engineers to make its 
“ Proceedings ” an open clearing house for the radio work of 
the entire world ; and it has always been a source of real 
gratification to the Institute to make public the work of emi- 
nent English radio investigators in its “ Proceedings.” Its 
pages are gladly thrown open to English scientists and engi- 
neers for Papers and discussions, and it is hoped that the broad 
policy outlined by THE EcEcTRIcIAN will lead to many 
English workers availing themselves of the opportunity thus 
offered. If the “ Proceedings of the Institute of Radio 
Engineers ” can assist the successful expansion of the radio art 
in Kngland it will again have justified its creation.—I am, &c., 

ALFRED N. GOLDSMITH, | 
The Institute of Radio Engineers, Editor and S ecretary. 
New York, March 10. 


GAS VERSUS ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: In a recent lecture before the Royal Society of Arts, 
Sir Dugald Clerk proved conclusively that the thermal effi- 
ciency obtained by converting coal into gas is much greater 
than when the coal is converted into electricity, and ipso facto 
the latter should be discarded. 

Let us follow up this line of reasoning and see where it lands 
us.- When the Pyramids were being built, between 5,000 and 
6,000 years ago, the granite was quarried by cutting a row of 
holes in the rock, into which were driven wooden wedges ; 
these were then flooded with water, and the force exerted by 
the expansion of the wood detached the monolith. The 
“ thermal efficiency ” of the wood and water method is much 
greater than that of the dynamic method now used, and yet 
one would hardly suggest that the latter should be discarded 
in favour of the former. 

Again, in making the voyage from Liverpool to New York 
in about four days, the “ Olympic ” consumes between 2,000 
and 3,000 tons of coal. The thermal efficiency of this ship 13, 
however, much less than that of the vessel in which Columbus 
crossed the Atlantic, and therefore, according to Sir Dugald’s 
argument, steamships should be replaced by sailing vessels. 

Once mere: The London tube railways are a very con- 
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venient and popular form of transit, but it is highly doubtful 
whether the travelling would be so rapid and comfortable 
if the trains were driven by gas engines instead of electric 
motors. | | 

From the foregoing it is obvious that there are other con- 
siderations besides thermal efficiency which must be taken 
into account ; and it is these ‘‘ other considerations ” which 
prove the pa superiority of electricity over gas for power, 
heating and lighting purposes.—I am, &c., 


London, March 31. H. C. SILVER. 
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THE ASSOCIATION OF OFFICERS AND STAFF MEM- 
PERS OF KL ECTRICITY (POWER AND SUPPLY) 
COMPANIES OF GREAT BRITAIN (A.O £.C.). 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It has come to the knowledge of the Executive Com- 
mittee that some misapprehension exists as to the reasons 
which led to the formation of this Association. | 

There are a large number of men whose long and honourable 
service with the electricity (power and supply) companies 
constitutes an asset which is to them of great value. They 
see the prospect of amalgamation or absorption of the com- 
panies in the near future, whether under the scheme drawn 
up by the Board of Trade Committee or otherwise, and they 
fear that in the changes in organisation and readjustments 
of staffs which will probably take place the value of this asset 
may be reduced or even lost. This Association has therefore 
been formed with the object of securing by concerted action 
the right to compensation for any one whose interests may be 
adversely affected—a right which, in the case of the London 
Water and Dock Companies, was definitely assured by clauses 
in the Acts of Parliament authorising the formation of the 
Metropolitan Water Board and the Port of London Authority. 
Membership ‘of the Assdciation: is limited to those of not-less 
than 10 years’ service, and it is very desirable that it shall be 
of the strongest representative character. It is not intended 
to compete with other Associations having other interests, 
but in its object it invites the support of all grades of officers 
and staff members of the companies. 3 

I would add that the Executive Committee have already 
placed the views of the Association before the Board of Trade 
in connection with the Government Bill shortly to be brought 
before Parliament.—I am, &c., 

19, Carnaby-street, 

London, W.1, March 29. 
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THE “ TECHNICAL SUPPLEMENT.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Will you give me space to refer to the interesting 
article on “ Sources of Technical Information,” which ap- 
peared in the issue of THE ELECTRICIAN of the 2lst instant ? 

In referring to the “ Technical Supplement to the Review of 
the Foreign Press,” your contributor states that it is issued by 
the War Office, with the assistance of the Institution of Civil 
Engineers. The responsibility for the preparation and the 
contents of this Supplement rests entirely with the general 
staff, who are, however, assisted in this task by a staff of 
engineers experienced in studying and abstracting the foreign 
technical press. The Supplement has been fortunate in 
securing the support and goodwill of many technical societies, 
associations and individual engineers (and, perhaps I may 
venture to add, of the technical preas), and it would therefore 
be invidious to mention any particular body in this connection ; 
it is, indeed, due to the Institution of Civil Engineers to state 
that it has no responsibility for the Supplement or its contents. 

Your contributor also says that the “ Technical Supplement 
covers the ground partially for civil engineering.” By “civil” 
engineering presumably he means what may be termed “ con- 
structional ” engineering. As its contents indicate, however, 
the Supplement covers every branch of engineering—con- 
atructional, mechanical, electrical, mining, &c. The contents 
are entirely made up of abstracts of articles selected from the 
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technica] publications of all countries, the titles of articles 
not abstracted being included in the Engineering Index. 
I trust this explanation may make the scope and purpose of 
the Technical Supplement a little clearer.—I am, &c., 
War Office, W. B. Simnett, Major R R. 
March 22. Wditor Technical Supplement. 


j | 
ELECTRIC WATER HEATING. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig: In Tue ELECTRICIAN of December 27, 1918, page 740, 
I found the desciiption of a water heater, consisting of three 
carbon plates, ¿n l using the water itself as resistance. 

For some time I have been using a bath heater working on 
the same principle, but-made up of four plates instead of three, 
and connected up as shown. 

In this way a perfect balanced load is placed on the third 
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supply circuit, as the same amount of electrolyte is put between 
phases. The outside faces of end plates 1 and 4 remain, of 
course, inactive. 

In order to minimise radiation from the surface of the water 
and provide good circulation in the case of bath heating, the 
plates should be long and narrow—that is, they should not 
project more than 3 in. from the bottom of the tub.—I am, &c., 

Mexico, D.F., March 6. Gro. FERNANDEZ. 


The B.E.A.M.A. Meeting. 


The annual general meeting at the offices of the association was held 
on March 20, Mr. F. R. Davenport, chairman of the council, in the chair. 

In moving the adoption of the annual report, the chairman reviewed 
the war period generally, recalling the heavy sacrifices, personal and 
financial, which were made in order to secure a permanent peace. He 
dealt with the many transition questions which would continue to con- 
front the electrical and allied industries before a resumption of normal 
business could be expected, and of which the chief were labour, the 
export trade, and the much-debated question of the future fiscal policy. 

The accounts and report were adopted, and the chairman announced 
the result of the election to the five vacancies on the council, as follows : 
British Westinghouse Electric & Mfg. Company, D.P. Battery Company, 
Electromotors, Ltd., Lancash.re Dynamo and Motor C: mpeny, and 
Nalder Brothers & Thompson. 

During the course of the proceedings Mr. Davenport said that it was 
with great personal regret that he judged it necessary to resign the office 
of chairman, which, owing entirely to their good-will, it had been his 
privilege to hold for five consecutive years. He was inspired to that 
resolve solely by the fact that he had held the chairmanship so long, and 
the expediency, in most undertakings, after such a period, for making 
way for someone else. He had the great satisfaction of knowing that his 
successor, whoever he might be, would find himself in charge of a real 
live organisation with a loyal and energetic staff equal to any call made 
upon them. There was no reason to anticipate anything but greater 
successes still for the association in the future. 

Mr. C. P. Martin and Mr. John Taylor, O.B.E., in respectively pro- 
posing and seconding a vote of thanks to the chairman for presiding, 
spoke of the great regret with which they had all heard of his determina- 
tion to vacate the chair. He had been an ideal chairman, and had done a 
tremendous amount of work. 

The vote of thanks waspassed with acclamation, and a‘. the subse. 

uent meeting of the council Mr. W. O. Smith, managing director of 
Pitot Brothers (London), Ltd., was unanimously elected chairman for 
1919. 


The report of the council for the year 1918 stated that peace being now 
on the way to restoration, and the initial difficulties of the demobilisation 
of industry on the way to extinction, the prospect, when ence the prob- 
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lems of reconstruction had been overcome. might be regarded as dis- 
tinctly promising in view of the increasing importance with which clec- 
trical power as an aid to industrial development is now regarded, and 
the immense amount of future work connected with reparation, and 
those developments which had been held up during the last four years, 
There would appear to be but one matter to give rise to anxiety-—viz.. 
how to secure that full use was made of the capacity which was ercated 
during the war how to secure full workshops, especially for export 
trade. Much of the recent work done by the Export Committee arose 
directly out of war conditions, Rations of meta's were obtained by the 
association in quarterly instalments for a variety of manufactures. The 
signing of the Armistice was followed by the gradual relaxing of export 
and import restrictions, but it is still necessary for members to take into 
consideration contracts in hand which bear priority classification, and to 
quote deliveries subject to non-interference by priority. This places 
the foreign manufacturer in a position of advantage, but it is believed 
all such restrictions tending to retard home and overseas trade will 
shortly be removed. Trade commissioners visiting this country from 
the overscas dominions have attended special mectings of the Export 
Committee to discuss British overseas trade, and reports of these inter- 
views have been circulated to members. The lack of status of H.M. Trade 
Commissioners in the Dominions is now the subject of a vigorous protest 
by the council to the chairman of the War Cabinet. Advantage has also 
been taken of visits of members of Overseas committees (South Africa and 
the Argentine) to discuss with them not only the work of their respective 
committees, but also to post them with information as to the activities 
and method of working of the association at home. The South Africa 
Committee have, in important contracts, been able to bring into agree- 
ment on conditions not only British tenderers but those representing 
important Swiss firms. Useful reports have been received during the 
year from the Argentine Committee. The Australia Overseas Committee 
have been active in the matter of import duties, and have urged that the 
basis of assessment should be altered from ad valorem to weight in the 
case of dynamos and motors, and to a unit basis in the case of incan- 
descent lamps, and that, particularly in the case of heavy machinery 
which requires time for its manufacture, the duty should be based on the 
cost at the time of contract rather than at the time of shipment. Prac- 
tically all the overseas committees, more particularly those in overseas 
Dominions, have reported on certain practices of Japanese manufac- 
turers with regard to British trade marks and labels. The association has 
published an interesting report on the electrical trade of Brazil by Mr. 
John Glen, The director recently visited the Scandinavia countries with 
a view to studying the commercial and industrial conditions. 

The Council are in communication with the restriction of imports 
department of the Board of Trade cs to the necessity for continuing the 
war import restrictions on a variety of electrical apparatus—e.y., instru- 
ments, aceessories, heating and cooking apparatus, dry batteries. The 
council take the view that none of the existing restrictions should be 
removed at present, but that each application for permission to import 
should be considered, as heretofore, on its merits, leave not to be granted 
without the fullest inquiry. It is possible that the present negotiations 
will result in the association becoming the general licensing authority 
for the whole trade. 

The question of the desirability of still giving some sort of precedence 
to different classes of post-war orders has formed the subject of conver- 
sations between the Standing Council for Post-War Priority (Sir Henry 
Birchenough) and the Council, resulting in the issue of the Priority of 
Work (Partial Suspension) Order, 1919, and in an agreement that if and 
when the Board of Trade call for the establishment of an Advisory Com- 
mittee to deal with any remaining question of precedence, the Council 
will be ready to send representation to such a committee. 

The council note with satisfaction that the report of the Board of 
Trade Departmental Committee on the Electrical Trades After the War 
made recommendations based, in the main, on the evidence given by the 
association’s witnesses. The council were invited by the committec 
set up by the Institution of Electrical Engineers to express their views 
on the subject of the super powor station scheme proposed in the Board 
of Trade report. While agreeing generally with the recommendations 
in the report, the council expressed the opinion that the commissioners 
proposed to be appointed should act in the first instance as an advisory 
body without compulsory powers; and that it is of the highest impor- 
tance that pressures, periodicities and methods of supply generally should 
be standardised and everything practicable done to improve the economy 
of generation and distribution, and to free the industry from all legis- 
lative restrictions which retard its development. 

The Council made to the Government Committee on Trusts a state- 
ment as to the advantages resulting from the operations of the Associa- 
tion in regard to such subjects as economy of production and marketing, 
improved methods and processes, steadier trade and employment, &c. 

The council were in active argument during the year with the Admiralty 
over their arbitrary methods of determining the price to be paid for 
apparatus. A promise of amendment was extracted, but little improve- 
ment has been noticed, and certain sections of the association resolved 
not to quote to Admiralty inquiries until the promise is fulfilled. 

During the year the Ministry of Food found it necessary to establish 
National Kitchens to secure greater economies in the use of food, and the 
association collaborated with the Ministry, and were represented on an 
advisory committee of manufacturers of cooking apparatus. Elec- 
tricity is being increasingly used for cooking purposes, and prominence is 
given to this method in the National Kitchens ‘* Handbook ” published 
by the Ministry of Food. A movement was set on foot by the Institu- 
tion of Electrical Engineers during the war for combining in one asso- 
ciation all electrical intereste for the purpose, mainly, of educating the 
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public in the uses of electricity by the widest publicity. The council 
have promised support to the movement, subject to its winning from the 
other public bodies interested support corresponding to the aims of the 
association which it i$ proposed to incorporate under the title of the 
Electric Development Association. The council sent representatives to 
the joint committee set up by the Institution of Electrical Engineers to 
consider and report as to the creation of a national proving house for the 
electrical industry, and the council accepted from the Board of Agri- 
culture a seat on the Electro-Culture Committee. The council are 
interesting themselves in the promotion by the Federation of British 
Industries of a Bill having for its object the securing of much-necded 
reforms in the working of our railways. 

The Education Committee set up for considering training for the 
electrical engineering industry delayed its findings pending the passage 
of the Education Act, 1918. The committee's report, now in draft, 
follows the generel lines already indicated, and will be presented to the 
council at an exrly date. Progress has been made in the researches 
(conducted by the association in co-operation with the Institution of 
Electrical Engineers through the Electrical Research Committee) for the 
Improvement of, and the preparation of standard specitications for, 
Insulating materials, viz., ebonite, composite materials (vulcanised and 
unvuleanise]), magneto distributor materials, mica, insulating papers, 
varmished cloth, and enamelled wire. The research on corrosion of con- 
denser tubes, conducted by the association jointly with the Institute of 
Metals, has made substantial progress. Arrangements have been made 
for a research into the literature of the subject of switching and arcing, 
and also fora research (to be conducted by the National Physical Labora- 
torv) on instrument springs. Other subjects of research at present under 
consideration are : Reciprocating steam-engine problems, steel for per- 
manent magnets, fuse phenomena, phosphor bronze springs, operating 
phenomena in connection with circuit control apparatus. The associa- 
tion continues its representation on the British National Committee of 
the International Electrotechnical Commission and on tho British Engi- 
neering Standards Association in its Sectional Electrical Committee, 
and its sub-committees and panels dealing with standardisation rules for 
machines and transformers, prime movers, meters, instruments, instru- 
nient transformers, heating and cooking apparatus, watertight fittings, 
motor starters, lampholders and various accessories, ship and aircraft 
electrical equipment, geaphical symbols, nomenclature, the gauging of 
machine parts, and screw threads and standards for small tools. During 
the year representation has been established on new committees and 
pancls dealing with switches and circuit-breakers, controllers, addi- 
tional types of motor starters, accumulators for various purposes, carbon 
brushes, magnet-stecl sections, resistance alloys, fuses and telegraph and 
telehpone material. Representation has been established on the Tech- 
nical Co-operationCommittces of the Institution of Electrical Engineers, 
and in the conferences arranged by that Institution, to discuss the metric 
system and the proposals for a national proving house. Representation 
is continued on the committees of the Institution of Electrical Engineers 
dealing with wiring rules and with ship electrical equipment, and on 
the Electric Vehicle Committec. 

Other matters dealt with were the conditions of contracts and the 
association’s export conditions of sale, which were revised during the 
year, are being translated into French, Spanish and Russian. The 
council acted jointly with the Cable Makers’ Association, the British 
Empire Producers’ Organisation and the British Engineers’ Association, 
in the formation of a company entitled the Industrial Publicity Service. 
Ltd. The association constitutes jointly with the Cable Makers’ Asso- 
ciation, Group 4 of the Federation of British Industries, and have five 
seats on the Grand Council of the Federation. The council have con- 
tinued their financial support of the British Engineering Standards 
Association. © Co-operative work, on many subjects of common interest 
has been actively carried on during the year between the Institution of 
Blectrical Engineers and the Association. The following new sections 
were constituted during the year: The Portable Accumulator, the 
Primary Battery, the Insulations and the Centrifugal Pump Sections. 

The number of members on the register at the end of the year was 216: 
45 firms were admitted to membership during the year, and three 
resigned. 


Electriciiy Supply Commercial Association (West of 
England Branch).—The first general meeting of the above 
Branch recently inaugurated was held at Bristol on Friday last, 
March 28, Mr. Thos. H. Gait (Bristol) presiding over a numerous 
attendance. Representatives from Bath and Gloucester were 
also present. The “ Aims and Objects ” were outlined and 
the Rules governing the Association were fully discussed. 
The following gentlemen were elected to the Divisional 
Counc'l :—A. N. Allen (Gloucester), H. Anstey (Bristol), T. 
Gait (Bristol), &. McVitie (Bristol), G. McGregor (Bristol) and 
P. R. Morris (Bath). It was decided to get in touch with all 
electricity supply undertakings in the area allotted to the 
Branch, viz.: Oxford, Devon, Cornwall, Somerset and 
Gloucester, and the hope was expressed that anyone in these 
counties desiring information should communicate with the 
acting secretary, Mr. Thos. H. Gait, 51, Howard-road, West- 
bury Park. Bristol. 
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Heating and Cooking Notes. 
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Tae Post-war COOKER. 


Manufacturers are again frec to produce cooking and heating 
appliances for domestic use, and interesting developments are 
looked for in the design of new apparatus, as a result of the expe- 
rience obtained during the past four years. The tendency seems to 
have been toward the use of radiant elements for heating ovens, 
and the many ovens previously on the market in which hot plates 
were used seem to have been replaced by ovens heated with side 
elements of the radiant type. The radiant type of element is un- 
doubtedly more pleasing to the consumer, and obviates the wastage 
caused by heating up the iron casing of the hotplate. The majority 
of makers have also adopted the lagged type of oven, and tendencies 
point to the general use of this class of oven with radiant elements 
mounted on the sides. Top and bottom elements always needed a 
form of heat distributor over the bottom element to produce an even 
distribution of heat and to protect the element and connections from 
the fat or moisture which dropped from the article of food during the 
cooking process. It is somewhat peculiar that the oven mounted on 
legs has not found more popularity. It obviates the necessity of 
stooping, thus removing much of the fatigue which is associated 
with cooking operation, though, of course, this is reduced to a 
minimum by the exact way in which electrical cooking can ke 
operated on a time basis, without continually looking into the oven 
to see how things are progressing. Nevertheless, the food has to be 
put into and taken out of the oven and basting operations per- 
formed, which processes might as well be made as convenient and 
easy as possible. 

In view of the fact that self-contained utensils are the most effi- 
cient for use in cooking operations involving boiling water, steaming 
or frying, there should be a wide field for the combined oven and 
grill mounted on legs which bring the oven to a convenient height; 
the reminder of the cooking operations being carried on with self- 
contained utensils standing on a table at the side or in some other 
convenient position in the kitchen. Self-contained saucepans and 
kettles, whilst not only being much more efficient. than the hot-plate 
and cast-iron kettle, are more convenient in the case of illness, 
because such apparatus can be used in a bedroom in case of illness, 
providing a heating circuit is fixed in the room. nye 

Whilst this arrangement is both convenient and efficient it adds 
to the cost. of the initial installation, and there will therefore still 
exist a demand for the complete ‘cooker with 
hot-plates and grill mounted on the top. 
Tests indicate that the enclosed type of hot- 
plate and cast-iron utensils with machined or 
ground bottoms are more efficient than the 
radiant type, due to the radiation losses being 
lower; but it isa moot point whether there is 
much to choose between the two in running 
cost. It is a very difficult matter to 
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educate consumers to make full vse of the heat stored in the 
casing of the enclosed hot-plate, and the time taken to boil water on 
an enclosed hot-plate is a serious disadvantage. Thc self-contained 
kettle is the best solution to the difficulty, but it means another 
piece of apparatus. On the other hand, a radiant type hot-plate 
pleases the consumer by the fact that it emits radiant heat, and 
temporary repairs can often be effected very quickly, or a new 
heating spiral can be fixed by a wireman ‘in a reasonable time. 

The enclosed type of hot-plate has almost invariably to be returned 
to the makers for repairs which is a decided drawback. 

More thought and care will have to be devoted to the arrange- 
ment of the internal connections of cookers. Iron nuts and bolts 
have a nasty habit of rusting together, and causing considerable 
trouble when repairs are being carried out. - The plug and socket 
method of making connections to hot-plates or heating elements 
reduces the time occupied in removing worn or defective heating 
units, and provides a suitable basis for standardising elements. . If 
each make of elements were made for connection by means of uni- 

m plugs and sockets it would be possible tp fit any make of ele- 
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ment to any other make of oven. Worn-out clements could be re- 
pléced as easily as defective lamps. Where a cooker has been pur- 
Chased and the consumer moves to another district having a different 
supply pressure, the labour involved in changing over the clements 
would be reduced toa minimum. The costs of maintenance under a 
hire sheme would be vastly reduced, and could be handled in the 
same manner as maintenance schemes which cover lamp renewals. 
The consumer could be supplied with the style of oven preferred, 
and the latest type of heating clement fixed in it. Standardisation 
of this form would encourage rather than retard progress. It 
merely means standardised internal dimensions for ovens and frames 
to carry the elements together with plugs of uniform size for con- 
nection purposes. There still remains freedom for development in the 
design of the elements themselves, and in the carcase of the cooker. 
The main source for improvement in electric cookers lies in the 
improvement of the thermal efficiency of the oven by reducing 
radiation losses to an absolute minimum. More care will have to be 
devoted to ensuring that the oven door fits tightly when closed, and 
the door itself lagged, not merely a casting. The lagging of the 
cooker must be tightly packed or, duc to movement in transit, tho 
lagging shakes down, and the upper portion of the oven (where tho 
heat rises to) is left with an unlagged air space as the only provision 
against loss by radiation. A brightly polished interior lining for tho 
oven is also an advantage in preventing radiation losses, and cor- 
sumers should be encouraged to kcep the interior of the oven clean 
and polished. 

Another factor which deserves careful consideration is that of 
switch control for cooking apparatus. At present some makers 
mount the switches on the cooker itself, whilst others supply a 
separated switchboard with the connecting leads carried thereto by 
means of flexible metallic tubing. It is often inconvenient to get at 
switches mounted on the cooker itself, and further, unless these aro 
of a special waterproof type there is always the liability of trouble 
being caused by spilt liquids. On low voltage circuits, if not uni- 
versally, the rotary type of switch is more satisfactory than the 
tumbler type, due to the former giving a quicker break. Cartridge 
type fuses should always be employed, as the effect of the “ blow ” of 
an ordinary fuse has quite a disconcerting effect on most consumers, 


INDUSTRIAL ELECTRIC HEATING. 


For industrial purposes an electric heater of more robust con- 
struction than the usual type is required if satisfactory service is to be 
obtained. It is also an advantage for the heaters to be controlled 
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from a separate switchboard under the control of a foreman or other 
responsible official. That is, switches should not be mounted on the 
radiator, if economy in operation is to be obtained. To meet the 
demand which arose during the war period for industrial radiation 
the Arora Company produced three types of fire. One a 750 watt 
fire bar of their standard type mounted in a cast-iron frame. © This 
little heater is particularly suitable for use in small offices, or ‘for 
mounting under desks or benches, thus obviating the chilly floor 
drafts so often met with under factory conditions. 

The other is made in two sizes, a two bar fire consuming 1-5 kw., 
and a three-bar fire, which consumes 2:25 kw. The elements in 
both fires are of the standard type, and mounted in heavy iron 
boxes, suitable for wall mounting. Wrought-iron brackets: space 
the fires I} in. from the wall on which the fires are fixed. The 
terminals are situated at the bottom of the frame, and housed in a 
cast-iron cover, giving adequate protection against accidental 


-- contact. 


It is pleasing to notice a very substantial wire guard is provided 
to prevent inflammable materials coming into contact with the 
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elements. Further, this guard is situated a suitable distance in 
front of the elements. Many of the wire guards provided for 
electric fires have been altogethér too flimsy, and mounted far foo 
close to the elements. . 

This company have also placed on the market a substantially 
mace fire, specially designed to withstand hard usage in hotels and 
service flats. It is a two-bar 1-5 kw. fire, having two stahdard 
Arora elements mounted in a heavy cast-iron front, supported by 
back feet of wrought iron, and a handle so mounted that it always 
remains cool. 

These fires are quite portable, and can be stored in a small space 
during the summer months. Two-heat control is provided by two 
switches mounted on the back of the fire. 


Electrical Trades Benevolent Institu- 
tion. 


The report of the Committee for 1918, submitted at the general meeting 
on Friday last, states that the members have increased from 148 to 176. 
Total income was £1,167 (increase £3), the amount being far smaller than 
in the vears when the annual festival was held. The Committee hope to 
hold a festival in the autumn of 1919. The appeal which Mr. Hunter 
undertook to make to the industry was delayed owing to illness on his 
staff, and the results of such appeal, therefore, did not affect the income 
for 1918; but up to February 20th last the amount collected by the said 
appeal was £1,210. 3s. 6d. After providing £118 for secretarial and office 
expenses and £67 for printing, postage, &c., the net income was £982. 
Two grants, amounting tu £20, have been paid, and the balance /£961) 
has been added to capital account, which now amounts to £11,037. 
Jnvestments amount to £10,806. Bt OF ate 

Mr..C. H. Worp1xcuam, who presided at the meeting, first dealt briefly 
with the figures in the report and accounts. He said total contributions 
were £746. 6s., compared with £781. 14s. 6d. in 1917 and £3,139 in 1914, 
the last year in which the annual festival has held. In members’ sub- 
scriptions there had, unfortunately, been a small but steady falling off 
since the war. The results of Mr. Hunter’s appeal would appear in the 
accounts for the vear 1919. The first object of the Institution was to 
build up a fund out of which pensions could be paid to members. It was 
yritifying that the first milestone had been passed, in that the amount cf 
the fund had passed £10,000. The day, however, could not be far 
citant when there would be o call for pensions, and the dividends from 
invested funds were sufficient to pay but few pensions. The granting 
of temporary relief to qualified destitute persons was tho next object. 
The absence of unemployment which existed during 1918 resulted in two 
applications for such assistance being made,and the e were met by grant -. 
The policy of the Institution was to endeavour to find work for those who 
were destitute, and in the past it had many times given financial ansis- 
tance to enable applicants to obtain suitable employment. Every 
qualificd person who had applied for assistance had received it. Since 
the end of December last. the Committce had been able to invest further 
sums, and had purchased £1,000 of 5 per cent. War Stock and £300 of 
5 per cent. War Bonds, bringing the holding of the former to £3,000 and 
of the latter to £1,500. During the year 1918 the Committee persund 
the policy of creating local committees. This had brought about the 
most satisfactory resultsin Curdiff and district, mainly due tothe energetic 
action of Mr. Hobbs, a member of the Committee of the Institution, who 
was ably uppo t db-the othe: members of his local committee, Messrs. 
W. A. Chamen, R. H. Fletcher, A. McWhirter and J. P. MacTaggart. 

A concert. which they organised in January last brought in, by means 
of the sale of tickets and contributions given at the same time, £112. 2s. ld 
to the funds of the Institution. Local committees were in process of 
formation in Bristol, Birmingham and Manchester, and it was hoped 
also in the course of 1919 to get to work in this direction in Newcastle, 
Sheffield, Edinburgh and Glasgow and their respective districts. By 
means of these advirory ccm mittees it was anticipated that the number of 
members joining would be materially increased. The Committee wore 
glad to be able to record a considerable increase in the amounts collected, 
together with one or two new collectors. The amount of good whiche uld 
be done by such collectors was very great, because frequently they were 
able to obtain members from among the staffs of the different firms in a 
way which cculd be done by no other means. It was to be lamented that 
the heads of the majority of firms of the electrical industry did not assist 
that Institution more by appointing collectors from amongst the members 
of their staffs. 

The report and accounts were adopted, the retiring members of the 
Committee of Management, Mr. E. F. Johnson, Lieut.-Col. H. M. Leaf, 
M-. P. A. Lundberg, Mr. W. C. Mountain, Mr. F. H. Nalder, Capt. E. A. 
Nash, Mr. W. R. Rawlings. Mr. A. A. Campbell-Swinton and Mr. L. G. 
Tate were r> «1 ct d, and Mr. R. W. Hughman was added to the Com- 
mittee. : 

The hon. auditors, Messrs. Price, Wate-house & Co., were re-appointed. 

The SECRETARY (Mr. F. B. O. Hawes) said it was suggested that the 
festival dinner should be held in Oct>ber, and that Mr. W. R. Rawlings 
a asked to undertake the organisation of the festival and to oceupy the 
chair. 

It was agreed that the festival should be hold, and that the preliminary 
arrangements be left in the hands of the secretary. 

A vote of thanks was accorded Mr, Wordingham for having presided 
at the meeting. | l 
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Patent’ Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have te:n 
specially compiled by Messrs. MEwsurn, ELLs & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane. L ondon, W.C. As 

Whenever the date applied for difters from the date on which the application was lodged 

-at the Patent Office the former is given in brackels after the title. Í 


1914 SPECIFICATIONS. 
24,830 Potten & IsHERWoop. Electric fire contro! for guns. (31/12/14.) 


1915 SrECIFICATIONS. f 
895 Dawsom & Horng. Flectrical receiving apparatus especially intended for use 
with ordnance. (19/1/15.) 
1,402 Grarkr. Wireless apparatus. (28/1/15.) , 

A method of tuning aerial and secondary circuits by means of a single handie, con- 
sisting in forming the secondary circuit as the electrical equivalent of the aerial by 
inserting in it a fixed capacity representing the aerial capacity. and a fixed inductance 
representing the aerial inductance, the tuning devices being identical in both circuits 
and operated from a single handle. 

8.238 SHARMAN. Telegraph transmission apparatus. (3/6/15.) | 
8,321 Suter. Groves & Binyon. Apparatus for use in wireless telegraphy and the 


like. (4/6/15.) 
1917 SPECIFICATIONS. 
123,544 QuarmBy. Holders for incandescent electric lamps. (12/2/18. 
123,545 Prescott & Baker. Elect.i:al apparatus for subjecting articles to verying 
temperatures. (22°12/17.) 


1918 SPECIFICATIONS. 
Electric accumulators and the like. (26/2/18.) 


123,582 YOURIEFF. ee 
Regulatable self-induction coils for use in high-frequency circuits. 


123,583 Rouzet. 
(26 2:18.) ; ' 
A regulatable self-induction coil for use in high-frequency circuits of the type in 
which variations of self-induction are obtained by means of a reaction circuit, and 
comprising stationary self-induction and reaction coils disposed one within the other 
with interposed insulation, the reaction coil being divided into a number of separate 
coils, each short-circuited or closed on a separate resistance, and so arranged as to 
practically nullify effects of capacity between opposite parts of the said coils. 
123.596 Gricssy & Gricssy. Fittings for electric incandescent lamps. (28/2/18.) 
123,677 Resora. Electromechanical arrangement for the distant working of searchlights 
and other similar appliances. (20/6/18.) l 
123,701 Joer. Moulds and method of casting grids for accumulator electrodes. (16/10/17. 
i (Divided application on 14,991;17} >  . . 


APPLICATIONS FOR PATENTS l , 
Notr.—Names within parentheses are those of communicators of inventi INS. 
January 30, 1919. 


2.289 Nari ar Apparatus for determining electrically location of ore, &c. (8/7/18, 
weden.) 

2.295 DincLey & Mayor. Contact breaker for magnetos. : 

2,322 TAYLOR. Obtaining single phase from three-phase currents, or vice versa. 


2,329 Leitner. Dynamo construction. ° 
2.361 FRANKEL. Electric lamp sockets. 

2,366 Levi. Electrical amusement apparatus. ' 

2.369 & 2.370 DgsBauae. Electrolytic processes. 

2,377 BAGENOFF. Radio-telegraphy. 
2.384 Hancock & HARRINGTON MounrTjoyY. 
2.392 Morse. Fuses. . 
2,393 BoscH MAGNETO Co. Electric condensers. (11/2/18, U.S.) 


January 31, 1919. 
2.423 MIDLAND Evectricat Mro. Co. & BARBER. Fuses. 
2,438 RACKHAM. Method of driving magneto on internal combustion engine. 
2,448 Ross. Anti-vibration electric light fittings. 
2.458 Park ROYAL ENGINEERING Works & Joyce. Switch fuses, &c. 
2.484 Marks. (Splitdorff Electrical Co.) Ignition generating devices. 
2.485 SpritporF Evectricat Co. Ignition devices. (28/12/16, U.S.) 
2.486 SpLitporF ELectricat Co. Generating ignition current. (9/11/17, U.S.) 
2.487 SpLitporF ELectricat Co. Generating electric currents. (8/6/18, U.S) 
2,500 ATKINSON, MEREDITH & PETERSON. Tapping and making temporary connectien 
with insulated cables or wires. 
2,907 Exley & Leitner. Manufacture of electric accumulators, 
2,522 Gosstina & Horton. Wireless telegraph valves, &c. 
2.516 Jones. Switches. 
2,917 PxHitties. Grinding commutators, &c. 
February 1, 1919. 
2.248 Exret. Electric wave transmission. (1/2/18, U.S.) 
2,942 KitcHino. Supporting means for shades for electric lamps, &c. 


February 3, 1919. , 
Building up iron upon steel, &c., surfaces. 
Electrolyte for deposition of iron. 


Incandescent lamps. 


2.601 CowPER-COLRS. 

2,002 Cowpsr-CoLes. 

2,644 BRITISH WesTINoHouse ELgcTRIC & Mro. Co. Phase converting systems. 
(13/2/18, U.S.) 

2,649 Morum & Co. & Jennens. Lamp-holders. 

2.654 Banneatt & Garne. Electric lamp-holders. 

2,656 Bacutti. Electro-magnetic signalling apparatus. cd 

2.663 SyKES INTERLOCKING SIGNAL Co. & TARRANT. Track circuit systems. 

; Electric bells. 

2 


.672 SHENTON, 

681 Metcuim. Electrical apparatus for preventing burglaries, &c. ; 
2 Axt.-Ges. Brown, Boveri eT Cig. High-tension distributors for electric 

(4/2/18, Germany.) 


February 4, 1919. 
2.692 PARKER. Electric dining-table fitment, &c. 
aa Burton. Terminal connections for sparking plugs. 
2. 


ignition apparatus. 


751 Townsgnn, Electric wave meters. 
763 Bree T E.actric & Mro. Co. Composite sheets, plates, &. 
i » U.S.) 


February 5, 1919. 

2.785 British WestinoHouss ELgctRic & Mra. Co. & Coates. Fuses. 
2,786 HaLrord & Regio. Electric clocks, &c. 
2,810 TurNeLL. Speed regulators for motors, &c. 
2.816 Waro. Holders for electric lamp shades. 
2,821 Stokes. Magnetos. 
2,833 Ivamy. Dynamos, &c. 18 
2,835 ee WESTINGHOUSE Evactric & Mro. Co. Rotary converters. (13/3/18, 

S.) l 
841 IrBLAND & Lucas. Electric ignition apparatus. — 
846 & 2.847 Axt.-Grs. Brown, Boveri et Cie. Devices for varying point of ignitica 
5 in electric ignition apparatus. (5/2/18, Germany.) 


75 AMPHLETT. 


2 
2 
2 Dynamos. 


electric wires to insulators. 
lectric apparatus for car lighting, &c. 


B2 Marsicano. Securin 


R 
2.886 Coates & MARTIN. 


! _ February 6. 1919. 
2.901 Stir. Intermittent rotary motions of electric motors, &c. 
2.916 FULLER pee aes Co. & Jones. Storage batteries. 
2.922 Conner & Pockert2. Dynamos and magnetos. 
2.923 Bennett, Goren & Gaunt, Floating electric generating plant. 


Apri 4, 1919. 


Gommercial Topics. 
ene 
Income Tax Reform. 


_ A Royal Commission has been appointed to inquire into the income tax 
(including the super tax) of the United Kingdom in all its aspects, in- 
cluding the scope, rates and incidence of the tax, &c. The chairman of 
the Commission is Lord Colwyn, and the secretary will be Mr. Ernest 
Clark, of the Inland Revenue Department, with Mr. H. M. Sanders as 
assistant secretary. Communications should be addressed to the 


Secretary of the Royal Commission on the Incumo Tax, Somerset House, 
London, W.C.2. 


* & & * 


Government Contracts for British Firms. 


The Federation of British Industries has passed a resolution ‘ thet 
every effort should b; made by the Government to deal with purely 
British firms in preference to firms of alien origin, and that in pursuance 
of the Government's policy i‘ is not sufficient for the Government to close 
down firms which are technically of enemy origin, but that it must set an 
exa'nple by plaving i¥s contracts exclusively with firms owned and con- 
trolled by British subjects.” 

The majority of the local authorities have already decided to place 
their orders with British firms and Government departments will no 
doubt adopt a similar principle. 

* * * 


Steel and Iron Prices. 


With reference to the Steel Supplies (Partial Suspension) Order, 1919, 
the Ministry of Munitions notifies that after the lst inst.. the date of that 
Order, all dealings in high-speed tool stecl and scrap therefrom are un- 
restricted, and consequently the maximum prices applicable to these 
materials cease to be operative. 

The Minister of Munitions notifies that in consequence of the with- 
drawal of subsidies on cold blest pig-iron, he has authorised an advance 
of lls. per ton in the maximum price. This advance, addcd to the in- 
crease of 158. which took efiect on Jan. 1, will raise the maximum price for 
home sales to £10. 8s. 6d. per ton f.o.t. makers’ works. The export price 
remains unchanged at £11. 12s. 6d. per ton, but the export drawback will 
be reduced by the amount of the increase in the home price. 

$ * * * 


The Brazilian Market. 


On several occasions we have drawn attention to the importance of the 
Brazilian market, and have urged electrical manufacturers and exporters 
to prepare to meet the post-war demands for machinery and apparatus 
from that country. Ina pamphlet recently prepared for the Federation 
of British Industries by Mr. John M. Glen, the Rio Janeiro manager of 
Messrs. Mather & Platt. much useful information is given as to the elec- 
trical possibilities of the country. Writing before the armistice, Mr. 
Glen said: “ In the writer's opinion, the necessity of visiting foreign 
markets cannot be too strongly impressed upon the business men and 
manufacturers at home. It is said that we as a nation of manufacturers 
will not alter our patterns, models, &c., to suit the customer, whereas the 
German will, and consequently he gets all the trade. The German studies 
hi: markets (each separete one of them), and maintains his men there 
for that purpose and to follow every change. Our manufacturers must 
do the same thing, and inthis particular instance they should make a start 
now. 

In his report Mr. Bell po'n‘s out that probably no other country in 
the world has so much available watcr power as Brazil. Its industrial 
progress ha: been great in the pait, and it has enormous possibilities for 
the future. Therefore hydro-electric undertakings, and consequentlvelec- 
trical business generally, are bound so to develop that in time the national 
wealth of the country will be immediately connected with the utilisation 
of this cheap form of power. Of.the countries outside the British 
Empire, Brazil is the most likely to present opportunities for the profit- 
able expansion of British clectrical engineering and manufacturing on a 
basis of equality with competitors; and especia!ly so if the correct 
action is taken now, combined with sufficient vision for the future. If 
the British electrical industry is going to take its fair share of business 
from here, action must be taken immediately, and no sacrifice should te 
considered too great. In no other trade is this so urgent as in the elec- 
trical. ' Here practica'ly everything is yet to be done. The policy to be 
adopted will mean, first, the abandoning of the too individualistic policy 
which works with no vision of the future. It means that responsible 
directors of firms at home must visit this and similar countries and sce 
for themselves what are the local conditions, so that they çan, above all, 
realise that electrical business abroad is a thing entirely difierent from 
that within the British isles, and that, due to the different conditions, 

there is good reason for this. It means the training and sending out of 
men willing to follow a newer policy, to enter into the life of the com- 
munities in which they will reside. It means the collection by these 
men—and the application at home—of the knowledge of the needs and 
preferences of the markets to be supplied, and a far more liberal financial 
system than has been current up to date. It is fruitless seriously to 
contemplate imposing—in the face of international competition—British 
preferences against the free choice of the people.” 

Mr. Glen gives narticulars of existing hydro-electric works, the water 
power available, the possibilities of electrification of railways, trade afid 
business conditions, &c. The report should be studied hy those who 
contemplate doing business in Brazil, and by its publication the Federa- 
tion of British Industries has rendered valuable service to the electrical 
jndustry of thie country. ; 
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Electricity Supply. 


BanrrF Town Council has appointed a Special Committee to report on 
the advisability of establishing electric supply works. 


FavERSHAM Council has applied for sanction to a loan of £10,000 for 
additional generating plant, cable extensions, &c. 


THURLES Urban Council has decided to establish electricity works 
at an estimated cost of £7,000. 


Rotussay Council has arranged with the local tramway company for 
electric lighting the Esplanade Gardens as in pre-war seasons. 


SoutH SHIELDS Council is recommended to increase the charges for 
electricity for all purposes by 50 per cent. over the rates in force during 
the quarter ended Sept. 30 last. 

- ABERYSTWYTH Council has decided to obtain a report from an clec- 
trical engineer as to the purchase price of the local electric supply under- 
taking. 

On the 25th ult. there was a conference between the electrical engi- 
neers of Accrington, Haslingden and Rawtenstall, regarding the terms 
for a supply of electricity in bulk. 

Hailingd-n Electricity Committee has increased the price of electricit y 
for lighting to 6d. per unit and for heating and power 25 per cent. will Le 
added, mating a total increase of 50 per cent. on pre-war prices. 


IRTHLING BOROUGH Council has consented to the Northampton Electric 
Light & Power Company supplying electric current for lighting and 
power in the district. 

Riron Council has received a petition from 120 ratepayers in favovr 
of an electricity supply scheme, and Mr. A. Redfern, of Darlington, his 
been appointed consulting engineer to report upon the matter. 


CARMARTHEN Council has agreed to the local electric supply company 
increasing the price of electric current from 6d. to 7d. per unit. In July 
last the price was raised from 5d. to 6d. a unit. 


BurNLeEyY Corporation have received so many applications for pwir 
that they have sent a d2putation to consult an expert as to steps required 
to expedite Government sanction for urgently required extensions. 


In the report of the Local Government Board inquiry at NoTTINGHAM 
in our issue of the 21st ult., the price quoted by Messrs. Boots was £3 
per kilowatt plus 0-8d. per unit (and not 8d.) with coal at 25s. per ton. 


CoLye Town Council has adopted a report submitted by the electricel 
engineer (Mr. J. H. Thompson), recommending extensions to the generat - 
ing p'at end mains, and application has been made to the L.G. Board 
for saartion to borrowing powers to the extent of £36,283. 


Mattock Ursan Councit will not adopt a scheme of a Glasgow 
electrical engineer to establish hydro-electric works as the power of 
Bentley Brook is considered inadequate, and that the scheme should be 
a municipal one. 

Liverpoou Corporation has been authorised to borrow £122,155 fer 
ele tric supply mains, £80,000 for a new generating set and switchgear, 
£47,099 for boilers, economisers and accessories, and £21,000fo1 cooling 
towers and foundations, - 

DUNDEE Town Council is being pressed by proprietors of cinemato- 
graph thortros to put their motor-generator circuits on the power rate 
instead of the lighting rates, which they have been all along charged. 
The Electricity Committee have refused the request, but there is every 
likelihood of the negotiations being reopened. 


Brperorp Urban Council intimates that it will not oppose the forma- 
tion of a company for the erection of electricity works in the district. 
It ia suggested that when the Bideford and Westward Ho! railway is 
re-started the question of using electric traction and the supply of electric 
light should be considered. 

WakMLEY District Council has authorised Bristol Corporation to lay 
a cable in the district in order to supply electric power to Messrs. Derham 
Bros.’ boot factory at Soundwell, and the Corporation are to be asked if 
they are prepared to supply electricity in bulk for distribution by the 
Council. 

The L.G. Board has authorised Lincotn City Council to borrow £75,000 
for the acquisition and extension of Messrs. Clayton & Shuttleworth’s 
power station, and the Board is also prepared to sanction up to £175,090 
for the proposed extensions of the electricity undertaking, after sub- 
mission of actual prices. 


LEICESTER Corporation has decided to promote a Bill in the present 
Session to acquire a site known as Freemcn’s Meadows for the erection 
of an electricity generating station, to deal with the generating stations 
of the electric supply and tramway departments of the Corporation as 
one und-rtaking, and for additional electricity supply and tramway 
powers. 

The parliamentary correspondent of * The Times ” reports that the 
ELectric Suppty BILL, which had been drafted by the Board of Trade, 
is being held up by the Treasury, as they refuse to sanction any further 
commitments on their own responsibility. The question was then sub- 
mitted to the War Cabinet, and until they come to a decision the position 
will remain uncertain. 

Rvesy Urban Council has received a protest from the Master Builders’ 
Association against the Council’s proposed intention of carrying out 
electrical wurk. It was stated that inquiries are being made to obtain 
a suitable shop for the sale of fittings, but the Electric Light Committee 
do not intend to run the department for a profit, but to popularise the uso 
of electricity and extend a successful municipal undertaking. 
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ABERDEEN Electricity Committee recommend application being made 
for additional borrowing powers to tho extent of £100,000 for proposed 
extensions of the electric supply works. 


The Lighting Committee is making an experiment with half-watt 


jamps for street lighting in King and Castle-streets, and it is probablo — 


that some of the existing are lamps will be displaced. 

Accrinoton Electricity Committee recommend the adoption of the 
scheme of the Electrical Engineer (Mr. A. W. Clegg) for the erection of 
additional steam turbine plant at a ccst of £70,000 to meet the increased 
demands for electrical energy. The extensions of the steam raising plant 
and the closing down of the ges-driven plant would, it is estimated, effect 
a considerable saving, and with increased customers it is computed there 
would be a net gain of £4,600 a year. 

HamMERsSMITH (London) Borough Council has decided to adopt a 
scheme of the Powdered Fuel Company to put down plant at the elec- 
tricity works to enable powdered fuel being used for boiler firing. It 13 
proposed to install a single pulverising mill, having a capaci'y of 10,00%1b. 
of coal per hour. The cost involved amounts to £14,100 for the actual 
plant, £1,770 for electric motors for driving the plant, and £6,700 for 
the plant house, cartage and erection. 


At the meeting of the Lonpon County Couxcit on Tuesday, the 
Gencral Purposes Committee stated that Islington Borough Council 
desired that the restrictions on borrowing for electricity mains, services, 
transformers and meters should now be removed in order that it might 
proceed with tho work of developing its undertaking. The Committee 
had approached the Treasury on the matter who had replied that while 
they could not give a general authority to allow all electricity loans, 
they were prepared to consider favourably applications made to them 
through the Council for such loans where urgently needed for industrial 
purposes and not merely domestic purposes, other than incidental to 
new housing schemes. The Committee added that they were con- 
sidering the gencral question of the relaxation of restrictions on capital 
expenditure for public purposes. 


On Tuesday, Col. T. C. Ekin, L.G. Board Inspector, held an inquiry at 
BIRMINGHAM into the application by the City Council for sanction to 
borrow £1,626,140 for the new permanent generating station at Nechells. 
The scheme was approved by the Council in July last, and the Electricity 
Supply Committce have already satistied the Ministry of Munitions and 
the Treasury as to the necessity for the work. At the outset two 
15,000 kw. turbo-alternators will be installed, and the Nechells and 
Smethwick power stations will be linked up. 

_ Mr. R. A. Chattock, city electrical engineer, said the estimate for 

structural stcel work was between £95,000 and £100,000 and a tender 
for £94,000 had been provisionally accepted. The estimated cost was 
very high owing to the presont abnormal charge for labour and materials. 
Mr. C. P. Sparks, consulting engineer, stated that at the new power 
station electricity would bo generated much more cheaply and efficiently 
with new plant than was possible with a temporary station at Nechells 
and with the old power stations at present used for its production. 

An inqui y wa: also held into the application for a loan to acquire 
the Hams Hall Est .t> to s`rve aia site for a new generating station. 

The Electric Supply and Tramways Committee of the Ipswicu Cor- 
poration record their objection to the proposal to place the control of 
electricity supply under the proposed Ministry of Ways and Communi- 
cations in view of the fact that supplies of electrical energy to factories, 
commercial and other users generally preponderate largely over supplies 
to railways and other undertakings which it is proposed to bring under 
the control of the Ministry of Ways and Communications, and the likeli- 
hood of this preponderance continuing in consequence of the need for 
increased production in industry rendering necessary the provision of a 
considerably greater amount of power per employee for the operation 
of machinery. The Committee consider that the best interests of the 
nation would be secured in the matter of the public supply of electricity 
by leaving the control in the hands of the Board of Trade or the Ministry 
of Commerce into which it is understood the former is to be merged. 


In the annual report for 1918 of Mr. C. W. Mallins, general manager of 
the LiveRPoot Corporation tramways, reference is made to the difficult y 
of maintaining the services. Out of a staff of under 3,000, no fewer then 
2,300 joined H.M. forces. Many were skilled mechanics, engaged on 
building new cars and repairing the old ones, whilst many others were 
trained drivers, neither of which class of employee it was possible to 
substitute to any appreciable extent. The restricted supplies of material 
also preciuded the possibility of providing an efficient service, while in 
connection with the supplies of material and the substitution of labour, 
the methods adopted by the Government appeared a little strange to the 
ordinary business man. The numerous forms which had to be filled up 
did not justify the time and stationery expended so far as aagsisting 
tramways in obtaining supplies of material and labour was concerned. 

Nearly 200,000,000 passengers were carried in 1918, compared with 
130,000,000 a year in pre-war times. It has been decided to purchaxe 
100 new tramcars and to purchase new electrical equipment in order to 
put the whole of the present rolling stock in an efficient stete of reprir. 
100 new motor omnibuses are also on order. The total revenue for the 
year was £989,504, and operating costs (including rental of lea-ed lines) 
were £716,479, leaving a gross profit uf £273,025. After mecting interest 
(£50,969), sinking fund and repayment of loans (£52,734), placing to 
reserve, renewal and depreciation account (£29,322), the contribution in 
aid of general rate was £140,000. The net profit for the year amounted 
to £169,322, an increase of £2,078 over 1917. Free passes, numbering 
3,959,240, were issued to members of H.M. Forces. Revenue was 18:91d. 
per cer mile (compared with 15:56d9 in 1917), cperating costs were 
14°082d. (10°9314.) and total charges 16124. (12°89d.) 
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Electric Traction. 


STOKE-ON-TRENT Corporation are in negotiation for the purchase of 
the local tramways. 

Owing to increased expenses, the PLymoutTH Council has decided to 
increase the fares on two tramway routes. 

WaALiasrEy Council has applied to the L. G. Board for sanction to 
borrow money for additional tramcars. 

NEWCASTLE-ON-TYNE Tramways Committee has decided to make a 
contribution of £14,000 to the relief of rates for the ensuing year. 


The effect of the 48 hour week on the Preston Corporation tram- 
ways will mean an increase of 20 per cent. on staff and an additional cost 
of £6,000 per year. 

Dery Tramways Committee propose to increa;ce the minimum fares 
for adults from Id. to 13d., and for children from Jd. to Id. ln future 
a Sunday service will be run. 

The Lonpon Evectric Rarnway Company intends to apply to Par- 
liament for powers to extend their subway in the Charing Cross district 
and to provide exits and approaches in Northumberland-avenue and 
Victoria Embankment. 


Revised fares were introduced on the BRIGHTON tramways on Monday, 
but in consequence of the 48-hour week an additional burden of £8.000 
per annum will fall upon the undertaking, and it is feared that a further 
increase will have to be made. 

The Stauysripce, Hype, Mosstry & Duk:nrreLD Tramways & 
Erectricity Bo rp is to purchase the Hyde portion of the Oldham, 
Ashton & Hyde Tramway Company, and an arbitrator is to be appointed 
to determine the purchase price. 

EXETER Tramways Committee again recommends the Council to 
increase the present tramway fares. Many of the Id. stages are to be 
abolished, and fares on other stages increased. An additional car is to 
be put on cach route at night and a more rapid service introduced. 


On the 6th inst. the fares on the METROPOLITAN, District, BAKERLOO, 
PiccaDILLy, HAMPSTEAD, CENTRAL LONDON, the City & Souta LONDON 
RaILtways will be increased. A revision in certain season ticket rates 
on all the tube railways will also take place at a later date. 


For somo time there has been an agitation for an extension of the 
UNDERGROUND RatLway from Finspury Park in a northerly direction 
as far as Hertford, but it is pointed out that an agreement exists with tho 
G. N. Railway that the tube should not be extended beyond Finsbury 
Park. 

The introduction of the 48 hour week for the Botton Corporation 
tramway employees will require an addition of 60 to the staff in Bolton 
on the present diminished service, and all duties will have to be re- 
arranved: There will also be an addition of £15,000 to the wages bill 
next year. 

Among the recommendations of the Reconstruction Committce of the 
East Ripixc or Yorks Council are (1) the improvement of the rural 
transport facilities between Bridlington and Malton, Bridlington and 
Flamborough, and Bridlington and Hornsea respectively ; and (2) the 
supply of electric current in the respective areas adjacent to such routes. 
The sides of the roads between the places above mentioned would be uscd 
to a great oxtent for an electric tramway track. 


A House of Lords Committee considered the BLACKPOOL Improvement 
Bill last week. It was announced that. Blackpool Corporation had agreed 
with Fleetwood Urban Council as to the terms which will enable Fleet- 
wood to exercise its option to purchase the portion of the Blackpool and 
Fleetwood tramroad in its district within a certain number of years. 
Meanwhile Blackpool Corporation are to acquire the whole undertaking 
which is to be run in connection with the existing municipal system. The 
clauses were approved on Tuesday. 


The Lonpon County Councit notifies that it proposes to introduce a 
Bill to authorise the construction of new, and the reconstruction of 
existing, tramways, the provision and working of motor omnibuses 
within and beyond London, &e. The whole proposals are planned to 
link up tramway “dead ends,” to supplement the tramways by motor- 
omnibus services, and to furnish transport facilities as an adjunct to 
housing and town-planning schemes. 


The accounts of the Lonpon County Councin tramways for the year 
ended March, 1918, were submitted et the meeting of the Council on 
Tuesday. The total income wes £2,932,140, and working expenses 
(including war service allowances) were £2,128.685, surplus being 
£803,454. After meeting a number of chaiges the surplus to be trans- 
ferred to renewals fund amounts to £95,559. The total number of pas- 
sengers carried was 593,516,141, the car-miles run were 49,189,866, 
against 586,127,976 and 49,478,973 in 1917. The operating expenses 
were £2,002,200, excluding war service allowances of £119,432, and 
certain special cherges amounting to £7,053. The total sum paid to 
metropolitan borough councils as rates on the permanent way amounted 
in 1917-18 to £65,180, and is in addition to rates and taxes paid by the 
Council in respect of tramway oftices, var sheds, sub-stations, &e. The 
saving to the road authorities in consequence of the obligation of the 
Councilto maintain the paving along the tramway routes is estimateed at 
Sbout £184,000 a year. 

It is estimated that the cost to the Council of the agreement arrived 
at on March 20 between representatives of the municipal tramways 
conference, the Tramways and Light Railways Association and the 
National Transport Workers’ Federation, which affects the major portion 
of the operating staff of the tramways, will amount to £360,000 a year. 
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Imperial and Foreign Notes. 


The New ZEALAND Finance Act (No. 2) of 1918 authorises a loan not 
exceeding £2,500,000 for public works, which include the erection of 
buildings for public education, hydro-clectrical undertakings in Auckland 
and Wellington, telegraph extension, &c. 


The Usines Electrochimiques de Hafslund (Norway) has been removed 
from the STATUTORY List of firms and persons with whom firms and 
persons in the United Kingdom are prohibited from trading. 


It is announced that Hans Bredow, formerly a director of the Tele- 
funken Company, has been appointed director of the GerMaN postal and 
telegraph system. 

Among the businesses which it is proposed shall become Government 
monopolies in ITALY ere the manufacture and sale of electrical lamp bulbs, 
and the production and sale of coal, petroleum, Lenzol and para ftin. 


The regulations prepared by the U.S.A. War Finance Corporation for 
the administration of the Government’s billion dollar fund, which has 
been organised for financing foreign trade, provide for lending sums 
aggregating to $50,000,000 to any individual firm, corporation or export 
association at probably 5} per cent. for a maximum period of five years. 


Subject to Government sanction, the Paris, Lyons & Mediterranean 
Railway Company proposes to electrify the tine between Clermont 
Ferrand and Nimes, via Alais, for a distance of about 130 miles. It is 
proposed to construct a dam near Florac, closing up a small valley, so as 
to form a fresh-water lake, which will contain 45 million cubic metres, 
and the water will fall 400 metres. The cost of constructing the lake and 
power station is estimated at about £8,000,000. 


According to the “ Railway Gazette,” £1,211,000 is to be appropriated 
in 1919 for the electrification of Swiss FepeERAL Raitways and £1,300,000 
for new rolling stock. In the canton of Berne 17 small local privately- 
owned lines, which are subsidised by the local authorities, are soon to be 
electrified. Their total length is only 218 miles, and it is estimated that 
the 14 electric engines for the seven lines to be first electrified will cost 
£361,200, and the copper, insulators, wire, &c., another £53,600. It has 
just been decided to order these engines and material. 


The “Iron Age,” announces that the ELECTRIC STEEL INpustRY of the 
United States did not make the same progress in 1918 as in 1917. On 
Jan. 1, 1918, there were 233 electric furneces of all types in the United 
States and 36 in Canada, and by Jan. 1, 1919, the totals were 287 and 43 
respectively. The increase in the number of furnaces in the United 
States were 54 in 1918, against 97 in 1917. The total of Heroult furnaces 
was 145 in the States and 18 in Canada; the number of Snyder furnaces 
ii 45 in the States and three in Canada. Other furnaces included the 
Ludlum (now 11, against six in 1918), the Booth-Hall 11 (4). the Moore 
12 (4) and the Greene 8 (I). The number of the Rennerfelt 13, the 
(ireaves- Etchells 11, the Gronwell-Dixon 12 inthe States and 1 in Canada, 
the Girod (5) and the Webb (2) has not changed. There are 2 Beur 
furnaces, but 1 Wile furnace has disappeared, and there is only 1 Stassano 
inthe United States. Three ‘‘ induction” and 6 special Turneces in the 
Steies and 21 in Canada. 


Business Items. 


The Key Engineering Company has sent us a neat 
for 1919. On the edges are inch and metric measures. 


From the British Westinghouse Company we have received an artistic 
hanging calendar, with monthly tear-off pads. The calendar is from 
April 1, 1919, to March 31, 1920. 

Messrs. Myles and McCaffery, electrical staff foremen with Messrs. 
Cammell, Laird & Company, have started as electrial engineers and 
contractors at 1, Euston-street, Blackpool. 


The General Vehicle Company, Ltd., has moved to more commodious 
premises at Pontifex House, Shoe-lane, London, E.C.4. Telegrams : 
Geevehkoh Fleet London ; cables: Geveco London ; Telephone : Hol- 
born 175. 

Messrs. Sterns, Ltd., of 16, Finsbury-square, London, E.C.2, have 
recently issued their catalogue and pric? list of Sternol oils and greases. 
Messrs, Sterns have also issued a booklet giving particulars and price 
of their Sternol “ Ambroleum ” motor gear lubricant. 


pocket calendar 


The Sun Ecvectatcat Company, Lro., is offering prizes for phrases 
suitable for use on the Sun desk memo. calendar. The first prize is 
oguineas, the second 2 guineas, the third | guinea, with four prizes of 5s. 
each. A copy of the rules may be obtained from the company’s publicity 
d-partment, 57-59, Neal-street, Long-acre, W.C. 2. 


The March issue of the “ CHLORIDE CHRONICLE ” includes articles on 
the origin of the chloride plates and on the British submarine service, 
short biographies (with portraits) of Mr. W. S. Naylor, the gencral 
manager, and Mr. B. Heap, works manager, of the Chloride Electrical 
Storage Company, with various items of domestic ” and general news. 


_ Mr. C. A. Champion, of Champion & Ryan, of New York, is at present 
in London, representing a number of American electrical and other 
manufacturers for the purpose of appointing wholesale factors and dis- 
tributors of a great variety of products. Mr. Champion, whose London 
address is 6, Old Queen-street, S.W.1, is also here for the purpose of com- 
pleting arrangements to represent British interests in America, par- 
ticularly for the testing. inspecting and purchasing of materials required 
from the American market. i 
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Mr. John E. Raworth, chartered patent agent and consulting engineer, 
has been joined in partnership by Mr. Ernest W. Moss, A.M.LE.E., 
A.M.L.Mech. E., F.C.S., chartered patent agent, who was for some years 
chief assistant to the late Dr. Silvanus P. Thompson, F.R.S., and was 
also an assistant of Mr. H. M. Hobart, M.I.E.E. The style of the new 
firm will be John E. Raworth & Moss, and the address, Queen Anne's- 
chambers, 28, Broadway, Westminster, S.W., and 73, Cheapside, E.C. 

Mr. S. Simpson, late of the Yorkshire Electrip Power Company, who 
has had over 10 years technical and commercial experienco in tho 
development of electric power supply in the West Riding and in powcr 
problems in textile mills, collieries, &c., has joined Mr. J. E. Schofield, 
mechanical and electrical engineering consultant, of Bradford, who has 
already established a wide practice in connection with industrial power 
equipments, and specialises in cconemy of fucl and other problems 
relating to steam raising plants. 


Tenders Invited and Accepted. 


EpnıxBURGH Corporation require tenders by noon April 15 for the 
supply of 50 Tramcar Top Covers. Forms of tender, &c., from the 
Tramways Manager. 

HAMMERSMITH (London) Borough Council invite tenders for (a 
exhaust steam feed water heater, and (b) hot air forced draught fan and 
air heater. Full particulars and forms of tender from Mr. G. G. Bell, 
engineer and’manager, Electricity Department, 85, Fulham Palace-road, 
W. 6. Tenders to the town clerk, Mr. Leslie Gordon, by 4 p.m. April 9. 

SypneEy (N.S.W.) Municipal Council require boiler-house equipment, 
including automatic stokers, storage bunkers, conveyers and auxiliary 
plant. Specifications from the consulting engineers, Messrs. Preece, 
Ca:dew, Snell & Rider, 8, Queen Anne’s-gate, Westminster, S.W. 1. 
Tenders to the Town Clerk, Sydney, N.S.W., by 3 p.m. May 19. 

GRIMSBY CORPORATION invite tenders for the supply and erection o 
a 3,000 kw. Steam Turbine, 6,000/6,600 volt, three-phase Alternator 
with Condenser and motor-driven air and Circulating Pumps, two Water 
Boilers and a natural draught Cooling Tower. Specifications from the 
borough electrical engineer (Lt.-Col. W. A. Vignoles), to whom tenders 
are to be delivered by first post, April 10. 


BRADFORD Corporation has accepted tho following tenders: British 
Insulated & Helsby Cables Company, copper rail bonds, £362. 18s. 4d. ; 
T. Bolton & Son, 5 miles ofcopper trolley wire, £571. l1s.; British West- 
inghouse Company, two oil switches for 1,500 kw. rotary converters ; 
Chloride Electrical Storage Company, spare battery for electric tipping 

ewagon ; Goodall, Clayton & Company, two tray coal conveyors. 


The Enciisn ELECTRIC Company, Lrp. (in which are now consolidated 
the interests and activities of the Coventry Ordnance Works, Dick, Kerr, 
Phenix Dynamo Mfg. Company, United Electric Car Company and 
Willan & Robinson) have recently secured an order for a second 
18,750 kw. turbo-alternator set for Glasgow Corporation, being a dupli- 
cate of the machine now in an advanced stage of manufacture. The 
contract includes, in addition to the turbo-alternator set, condensing 
plant and step-up transformers, and completes Mr. Lackio’s first scheme 
of five sets for the Dalmarnock power station. 

The turbine will be a sinyle-unit machine of the firm's standard type 
arranged to run at 1,500 revs. per min., and will operate on steam at 
250 lb. pressure, superheated to 650°F., and exhaust into a vacuum of 
29-l in. It will be coupled to a 6,500-volt 25-cycle three-phase alter- 
nator, having a maximum continuous rating of 24,000 k.v.a. at 80 per 
cent. power factor. The machine will be of the self-ventilating type, and 
will be electrically connected to a bank of three single-phase oil-circu- 
lated water-cooled transformers, stepping up the pressure from 6,500 to 
20,000 volts. An overhung exciter will be provided, as also air and ail 
cooling plant for alternator and transformers respectively. The con- 
densing plant will be of the Willans surface type, with duplicate air 
extraction plants on the Willans rotary water jet system and extraction 
pumps in duplicate. i 


Appointments Vacant and Filled. 


A chief instructor is required to act as head of the department of 
wireless telegraphy at Leeds Technical School. Salary £275, rising to 
£350. Applications to the Director of Education, Education Offices, 
Leeds, by April 7. 


Oldham Corporation Electricity Committee require a shift engineer. 
Weckly wage £4 l4s. 7d., including war bonus. Applications to Mr. Fred. 
K. Ogden, borough electrical engineer, Greenhill Electricity Works, 
Oldham, by April 9. 


A principal lecturer in electrical engineering and a lecturer in mecha- 
nical engineering are required for the Goldsmiths’ College, University of 
London. Commencing salary £150 to £240, rising by £15 increments to 
£300, and then by £10 increments to £400. Applications to the Acting 
Warden, Goldsmiths’ College, New Cross, S.E., by April 14. 


The Minister for Railways, Perth (W. Australia), will receive applica- 
tions until May 7 for the position of Commissioner of Railways for the 
State of Western Australia. The duties include the control and manage- 
ment of the State railways, the Perth electric tramways and the Govern- 
ment electrical works. Salary £2,500 perannum. Particulars from the 
Avent-General for Western Australia, 115, Strand, London, W.C. 2. 

Mr. H. E. Stilgoe. of Birmingham, has been appointed chief engineer 
of the Metropolitan Water Board at £2,500 per annum. ` ane 
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Miscellaneous. 


_ The text of the regulations governing the New Issves oF CAPITAL was 
issued on Tuesday, and follow the lines set out in our last issue. 


Claims against Cedes Electric Traction, Ltd., are to be sent by April 15 
to the Controller, Mr. H. E. Burgess, 33, Carey-street, London, W.C.2. 


The question of the creation of a Ministry of Commerce is at present 
under consideration by the Government. 


By four whist. drives the ate ff of the B.T.-H. Company, at Rugby, have 
raised £60 for the B.T.-H. relief fund and St. Dunstan's Hostel. 


Provision is made in the current year's estimates for the equipment 
of a new telephone exchange at SWANSEA. 


The BEASLEY-GAMEWELL FIRE ALARM system has recently been 


installed in Cardiff and is giving complote satisfaction. There are 67 
alarm boxes. 


The Non-Party Committee of the House of Commons, appointed in 
1913, to further the scheme for the construction of a Channel Tunnel, had 
a very large membership in the late Parliament, and 310 members of the 
present. House have already pronounced in favour of the Tunnel, and 
only six are opposed to the project. 


A conference of employers and employees in the ENGINEERING TRADES 
took place on Tuesday to consider questions which have arisen in regard 
to piecework and night shifts. An agreement was arrived at in regard to 
piecework prices in adjustment of and arising out of the introduction of 
the 47-hours’ agreement. 


The electrical section of the Disposal Board is about to place on the 
market a number of interesting articles little known outside naval and 
military circles. These include the daylight signalling lamp, which was 
invented to replace the heliograph, and an electric mine exploder. Speci- 
mens of the above apparatus may be seen at the offices of the Board, 
Room 6], Caxton House, Westminster, S.W.1. 


In the dispute between the WORCESTER ELECTRIC TRACTION COMPANY 
and its employees the Court of Arbitration has granted men 18 years and 
over an advance of 5s. a week. The company’s motormen, aged 21 
years and over, had previously received an advance of 248. a week over 
pre-war rates. By agreement, four women do the work of three men and 
receive wages on a proportionate basis. 


A Court of Arbitration has refused the application of the Electrical 
Trades’ Union and other unions for a war wage advance of 15s. a week 
for men employed in the electricity undertakings in the Grea‘«r London 
district, as it finds the circumstances do not justify any further general 
alterations of wages. The men concerned had already received a totad 
war advance of 28s. 6d. a week, with a bonus of 123 per cent. in the case 
of time workers and 74 per cent. in the case of pieceworkers. 


The result of the ballot of the Electrical Trades Union on the length 
of the working week has been declared as follows : For making applica- 
tion for a working week shorter than 47 hours, 7,840; against, 1,179. 
There is a majority of 4,486 for ceasing work for a 44 hour week, and a 
majority of 2,452 against ceasing work for a 40-hour week. As the rules 
of the organisation require a three-fourths majority for a strike, the 
figures are 472 short of the necessary number for a strike on either 
proposal. 


The Minister of Labour has made an Order under the Wages (Tem- 
porary Regulation) Act, 1918, enforcing the award of the Interim Court 
of Arbitration as to WAVES OF WOMEN AND GIRLS IN ENGINEERING SHOPS, 
boiler shops and foundries :-— 

In addition to other advances granted from time to time, women aged 
13 years and over, receive a further war advance of 5s. per ordinary 
weck, and girls under 18 years 2s. 6d. per full ordinary week. Picce 
workers, premium bonus workers and others working on a systein of pay- 
ment by results, are to be paid at the rate of 5s. and 2s. 6d. respec- 
tively per full ordinary week over and above the week’s earnings. 


Replying to a qucstion in the House of Commons on Tuesday, Mr. H. 
Pike Pease explained the reasons for the DELAY IN TRANSMITTING TELE- 
GRAPH MeEssaGgeEs between China, Japan and this country. Certain 
important cables had beon repaired within the last few days, and cable 
ships were now working on the other interrupted cables. It had not 
been possible to do much in the way of laying new cables during the 
war, but steps were now being taken to provide additional} lines as quickly 
as possible. ' 

BLacKBuRN Electricity Committee recommend the following increases 
in salary : Deputy electrical engineer, from £429 to £500 per year; 
station superintendent, £7. 5s. per week, to £8. lls. 3d. ; shift engineers, 
£5 to £6. 3s. 3d.; switchboard attendants, £3. 5s. to £4. 5s. lld.; meter 
and mains assistant, £4. 12s. to £5. 14s. 8d. ; motor superintendent, £4 
to £5. 1s. lld. ; engineering draughtsman, £3. 15s. to £5. 12s. 7d. ; street 
lighting superintendent, £3. 17s. 6d. to £4. 19s. 2d. 

A proposal to increase the salary of the tramways manager (Mr. Cowell) 
from £500 to £600 has been deferred for a month. 


Consideration of the Ministry or Ways AND COMMUNICATIONS BILL 
was commenced on Tuesday by the Standing Committee of the House 
of Commons. A White Paper has been issued giving a list of the principal 
powers and functions which may be transferred to the Ministry from 
other Government departments. These powers include those of the 
Board of Trade regarding railways and light railways and tramways, the 
Light Railway and Development Commissioners, and the powers of the 
Board of Trade regarding the granting of provisional electric lighting 

. orders and “‘ fringe ” orders, &., the examination of Bills promoted by 
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electric lighting undertakings, the making of regulations for securing 
the safety of the public and for ensuring a proper and sufficient supply 
of electricity under the Electric Lighting Acts, the inspection of works 
and lines of electricity undertakers and the approval of the position of 
overhead wires. The Ministry will also take over the powers of the Local 
Government Board in regard to the sanctioning of loans to local autho- 
rities for electricity works. 


At a meeting of the ALLEN WEST ENGINEERING Society, held at the 
Lecture Theatre of the Brighton Technical College, a lecture was de. 
livered by Mr. T. Shawcross, manazer of the crucible steel dspartment 
of Messrs. Armstrong, Whitworth & Company, on ‘‘The Present Day 
Development and Practical Application of High-speed Steel.” In the 
course of the lecture Mr. Shawcross d ‘scribed fully, by the aid of lantern 
slid+s and exhibits, how high speed tool steel had been d>veloped to its 

resent pitch of perfection ; how it was mad» and how it should be used. 

he feature of the lecture was the introduction for the first time to 
British engineers of a new hardening process for high speed tool steel. 
This new treatment arouscd the greatest interest and will be of the 
utmost importance to British engincering shops. 


In the discussion which followed, Mr. Shawcross was complimented 
on the exceedingly lucid manner in which he had given the lecture, 
and was thanked for placing so much useful information in the hand: 
of engineers. This is tho second lecture which Messrs. Armstrong, 
Whitworth have given in Brighton, and the atterdsnce (about 250) 
testificd to the anpreciation which is felt at this latest enterprise of one 
of the largest engineering concerns in the country. 


Industrial Conference Report. 


A unanimous report of the Provisional Joint Committee appointed by 
the Industrial Conference has been issucd, and will te considered at a 
meeting of the Conference to-day. 

The Committee report general agreement that there were difficulties 
to be considered affecting hours ond conditions of employment, wages 
and the methods of their determination, that the whole question of pre- 
venting unemployment and the mainterance of workpeople during 
unemployment called for further provision, and that machinery fer 
promoting co-operation between employers and employees should, 
where necessary, be revised and improved. The questions to which 
special attention has been given were (a) maximum hours, (b) minimum 
wag s. (c) methods of dealing with war advances, (d) recognition of and 
negotiations between organisations of employers and workpeople, (e) 
unemployment and (f) the institution of a National and Industrial 
Council. 

In regard to hours, the views of the Committee are as follows :— 

The establishment. by legal enactment of the principle of a maximum 
normal work ng weck of 48 hours, subject to provision for varying the 
normal hours in proper cases, with adequate safeguards. Hours 
agreements between employers and trade unions to be capable of ap- 
plication tothe trade concerned. Systematic overtime to be discouraged. 


As to wages, the Commi'tee recommend :— 


The establishment by legal enactment of minimum time rates of wages 
to be of universal application. 

A commission to report within three months as to what these minimum 
rates should be. 

Extension of the establishment of Trade Boards for less organised 
trades. 

Minimum time rates agreements between employers and trade unions 
to be capable of application to all employees engaged in the trade falling 
within the scope of the agreement. 

Wages (Temporary Regulation) Act, 1918, to continue for a further 
period of six months from May 21, 1919. 

Trade conference to be held to consider how war advances and bonuses 
should be dealt with. 

Among other recomimendafions are :— 

Basis of negotiation between employers and wurkpeople should be 
full and frank acceptance of employers’ organisations and trado unions 
as the recognised organisations to speak and act on behalf of their 
members. 

Employers’ organisations and trade unions should enter into negotia- 
tions for the establishment of machinery, or the revision of existing 
machinery, for the avoidance of disputes. 

Organised short time has considerable value in periods of depression. 
The joint representative bodies in each trade atford convenient machinery 
for controlling and regulating short time. l 

Government orders sohuld be regulated with a view to stabilising 
employment. 

Govemment housing schemes should be pressed forward without 
delay. 

Demand for labour could be increased by State development of new 
industries. 

Normal provision for maintenance during unemployment should be 
more adequate and of wider application. 

A permanent National Industrial Council should be established to 
consider and advise the Government on national industrial questions. 
The basis of the organisation of the Council, &c., is set out. 


In regard to hours, the Committee are unanimous in recommending 
the principle of a legal maximum of normal hours per week for all em- 
ployed persons. The number of hours they recommend is 48, but they 
recognise that this number may be reduced by agreement. 
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During the week the ELecrTRIc Construction Company, LTD., in- 
vited tenders for an issue of £75,000 ordinary shares of £1 each. 

A dividend of 5 per cent. (ls. per share), less tax, has been declared on 
the preference shares of DouLTON & Company, LTD., for the year 1917. 


Shareholders of the YORKSHIRE ELECTRIC Power Comraxy are being 
invited to subscribe for new ordinary shares at par. 


The SUBMARINE CABLES TRUST notifies that the coupon due on the 
He inst. will be paid by Messrs. Glyn, Mills & Co., 67, Lombard-street, 

C.3. 

The MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION is 
inviting applications for 40,000 7 per c:nt. cumulative preference shares 
of £5 each at par. 

The net profits of the Jakrow & DistTRICTELECTRIC TRACTION COMPANY 
for 1918 were £6,015, after providing for debenture interest and £800 
for renewals, and £714 was brought forward. A dividend of 6 per cent. 
is proposed on the ordinary shares, adding £900 to reserve and carrying 
forward £2,832. 


The profit of the Gatasnigets & District ELECTRIC Surpty Com- 
FANY for 1918 was £2,860, and a dividend at the rate of 5 per cent. on the 
issued share capital was declared. At the meeting last week a sum of 
£1,000 was transferred to reserve and the balance £1,150) carried forward. 

The net revenue of the REacina Evectric Suppty Company for 1918 
was £13,572, against £10,573 in 1917, including £1,C05 brought forward 
and £26 from interest on investments, the sum available is £14,€03. 
After writing off £4,500 for deprecietion, the directors recommend a 
dividend of 4 per cent. (2} per cent.), leaving £1,004 to be carricd forwerd. 

The directors of Stewarts & Lioyps, Lrp., recommend, after setting 
aside £70,000 for depreciation and making provision for excess profits 
duty, a dividend of 2s. per share and a bonus of 6d. per share on the 
deferred ordinary shares, a sum of £100,000 is placed to general reserve, 
£10,000 to employees’ benefit reserve and £100,000 carried forward. 

The directors of Browett, LINDLEY & Company, LTD., have declared 
a final preference dividend of 3 per cent., making 6 per cent. for the past 
year, also a further dividend of 3 per cent. on account of arrears. A final 
dividend of 4 per cent.-is declared on the ordinary shares, making 8 per 
cent. for the past yerr. 


The directors of the AUCKLAND ELECTRIC Tramways Company, LTD. 
have informed the shareho'dors that negotiations are in progress bet ween 
the company and the Auckland (N.Z.) City Council with a view to the 
acquisition by the Municipality of the undertaking. When negotiations 
assume a more definite shape a further communication will be made. 

The accounts of the Isle of Wight Electric Light & Power Company for 
1918 show a profit of £6,178 (compared with £6,471 last year), and £477 
was brought forward. After providing £5,500 for interest and sinking 
fund on debentures, the directors recommend that £500 he placed to 
renewal fund and that the balance of £655 be carried forward. £1,500 is 
to be transferred from general reserve to renewal fund. 

At th> recent meeting it wus reported that the profit of the 
LLANgBLLY & District Evectaic Ligutina & Traction Company for 
1918 (including £1,331 brought in) is £16,044. Deducting loan and 
debenture interest and placing to debenture stock redemption £949 and 
to general reserve and renewals account £4,000 there is a balance of 
£8,467. Tho directors recommend a dividend on the ordinary shares 
of 5 per cent. for the your (less tax) and to carry forwa'd £2,058. 

The report of the CLEvELaND & DurRHAM ELECTRIC Power, Lin., 
states that, after transferring £4,000 to reserve for plant renewals and 
improvements and including £9,726 brought forward, the accounts for 
1918 show an available profit of £32,510, against which has been charged 
£20,205 for debenture interest, leaving £12, 05, which the directors 
recommend should be carried forward. Last year 2 per cent. was paid 
on the preference shares for t^e yeer. | 


The cirectors of the Lonpon Evectric WIRE & Situs, Lro., have 
declared a dividend of 5 per cent. (5s. per share), less tax, on the ordinary 
shares for the past half-year, payable after the allotment of the new 
auc, making 7} per cent. for the year. A sum of £10,437 is being carried 
forward. At a confirmatory meeting to-day (Friday) a resolution will 
be submitted to capitalise £322,035 of the reserve by the issue to 
ordinary shareholders of 64,407 ordinery shares of £5, credited es fully 
paid, in the proportion of one new shere for every share held. 

The report of the British Cotumpia ELECTRIC RAILWAY Company 
for 1918 show, after making provision (£167,999) for depreciation, sinking 
fund and renewals, and adding £2,872 to capital amortisation fund, a 
credit balance of £210,640, including £7,033 brought in. Debenture 
interest absorbed £132,555, and dividend on the 5 per cent. cumulative 
perpetual preferred stock £72,000, leaving £6,085, which is carried to next 
account. The net revenue for the year to June 30, 1918, shows an im- 
provement of £42,000 over the previous year. This has enabled the 
payment of the full 5 per cent. dividend on the cumulative preference 
stock, without recourse to the reserve. 

Sir Robert Hadfield, Bart., who presided over the meeting of Hap- 
FIELDS, Lro., last week, c2id thet, provided the shop steward: did not 
run counter to their respective union's rules and regulations, he saw no 
objection to the formation of shop stewards’ committees. If wisely 
used, he thought, the shop stewards movement would be productive of 
benefit in the end. His mecting witha large deputation of shop stewards 
recently in his works was a pleasant surprise. He wished the movement 
every success, asking the shop stewards to bear in mind thé great neces- 
sity, especially in times like the present, of giving their powerful aid to 
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the werks manoma A final dividend of 4s. and a bonus of 1a.- per 
share on the ordinary shares, making 6s. per share (30 per cent.), tax 
free, were declared. 


The report of the SuxDERLAND District Tramways, Lro., for the 
year ended Oct. 31, 1918, states that after charging the expenses of 
operation and administration and providing for depreciation, there re- 
mains £19,837, and with amount brought forward the total is £20,735. 
Deducting interest on prior lien bonds and first mortgage debentures 
(£7,100), sinking fund instalment (£500), and transferring £6,000 to 
general reserve, the balance is £7,134. 12s. 3d. From this the directors 
recommend payment of interest at rate of 5 per cent. per annum on the 
first income bonds, which will absorb £3,503. 14s. 8d. and a distribution 
at rate of 5 per cent. per annum on the second income bonds up to Oct. 
31, 1916, which will require £2,435. 12s. 4d., leaving £1,195. 5s. 3d. to be 
carried forward. The traffic receipts for the year have shown a sub- 
stantial increase, but working expenses have again been higher. 

Pre siding over the recent meeting of the LIVERPOOL District Lie? T- 
ING Company, Mr. Charles MecLarch stated that Government restrictions 
on the use of electrie~' encrgy caused a reduction in sales of 15 per cent. 
compared with 1917. The gross profit was £2,469, and from this sum 
deprecistion (£1,332) and interest on special account £515) had been 
deducted. Their position was bound to improve now that the war was 
over and they were at liberty to take on new business. Already they had 
received 40 new customers, some of them large users. The current year 
would be a considerable improvement on 1918. They had given up the 
Liverpool offices and gone to Waterloo, while the showroom and fittings 
de partment had been given up. He expected great things from the new 
Minister of Transport (Sir Eric Geddes), who wes going to do a great thing 
for the electrical undertakings of this country. 

The revenue of the LANARKSHIRE TRAMWAYS Company for the year 
1918 was £192,530, and expenses were £126,050. After meeting con- 
tributions payable to local authorities (£6,271), debenture and other 
interest (£2,090), interest account Lanark C.C. tramways (£3,053) and 
transferring to r serve for depreciation £12,000, and £7,600 to mainten- 
ance reserve, and adding £3,207 from 1917, the balance is £38,674. Of 
this amount £12,005 has been paid for interim dividend at rate of 7 por 
cent. per annum for the half-ycar ended June 30, 1918, and the directors 
recommend payment of dividend of lls. per share for half-year ended 
Dec. 31, 1918, making a total dividend of 9 per cent. for year, that 
£1,891. 13s. be paid to the directors, being 10 per cent. of net profits after 
payment of 5 per cent. dividend, and that £5,911. 17s. 4d. be carried 
forward. The revenue shows an increase of £40,095 and the expenses 
an increase of £32,077, compared with 1917. Mr. W. H. Whaite has 
resigned from the board and the vacancy has been filled by the election 
of Lord Carmichael, G.C.S.1., G.C.1.E., K.C.M.G. 

Mr. A. W. Tait, who presided over the meeting of the BRITISH ALU- 
MINIUM CoMPANY on Friday last, said that last year the output had beer 
the largest in the company’s history, and the demand for their produc- 
tions had been heavy. The company had rendered great service to the 
country and its allies in the supply of an essential metal. There had been 
a rapid increase in the production of aluminium throughout the world, 
especially during the war, and the increase had been considerable in 
America and Norway. The sudden stoppage of hostilitics caused serious 
dislocation in the industry, and g consequent accumulation of stocks. 
It was, therefore, necessary to curtail production. There had also been 
a substantial reduction in price, with a view to encouraging the demand. 
The resumption and development of peace production was being greatly 
hindered by the gencral uncertainty with regard to labour, the irksome 
restrictions which still remained in some measure with regard to exports 
and the scarcity of freight tonnage. The future for the metal was bright, 
having regard to the larve demands which must be made in consequence 
of the developments in the motor, chemical, electrica! and aeroplane 
iodustries, as well as for domestic utenails, &c. 

The profit of the Waste Heat & Gas ELECTRICAL GENERATING 
STATIONS, LTD., for year ended Jan. 31, 1919 was £38,646 (against 
£40,731 in 1918). After transferring £12,500 to reserve (against £21,000), 
adding net balance from previous year (£17,042), the sum available is 
£43,187 (£48,142). The directors recommend a dividend at rate of 8 per 
cent. for the year, leaving to be carried forward £17,587 (against £17,547). 
The reserve account is now £100,351. The constructional work at the 
Horden power station has proceeded satisfactorily, and it is hoped that 
the plant will be put into commercial operation towards the end of this 
year. The new generating plant at Weardale power station is now prac- 
tically completed and ready for operation. The repairs to the plant at 
the Teesbridge power station have been completed since the end of the 
year and the station is again in operation. Capital expenditure during 
the year amounted to £14,096, mainly on the new power-station at 
Horden. During the year £2,278 was expended on the experimental work 
mentioned in the last report, The units generated at all the power 
stations (other than Teesbridge, which has been closed down throughout 
the year) show a reduction of about 4 per cent. compared with the j re- 
vious year. Therepcrt vas adopted at the mest ng on Mon’ay. 

Mr. H. R. Beeton, who presided over the meeting of the Bromrron & 
Kensinoton Exectriciry Suppty Company on the 27th ult., state 
that the net receipts last year fell to the figure at which they stood 20 
years ago, although the gross receipts were double what they then were. 
Their revenue was reduced not only by the statutory interference of 
“ daylight-saving ” and “curfew ” restrictions, but also by the statutory 
prohibition of new connections and of extensions, and by a drastic 
rationing of lighting. On the other hand, their expenses were increased 
by the statutory advance of wages, so that their labour bill was double 
what it was before the war, and equalled nearly half as much again as the 
dividend they were proposin to distribute on the ordinary capital. The 
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sme cause was responsible for the increase in the cost of coal, which was 
16 per cent, more on an out put of 8 percent. less. Restrictions, however, 
were gradually being relaxed, and their revenue for the current year 
already showed some signs of recovery, but the industrial position 1e- 
mained very unsettled. and any reduction in expenditure must necessarily 
be slow to ensue. The past year has brought renewed contirmation of 
the wisdom of their “ accessories” policy. The Accessories Company 
was not only a good customer and a good advertisement, but was a 


growing source of profit, a portion of which they had availed themselves 
of in the accounts submitted. 


Sir John Denison- Pender, K.C.M.G., presided over the ordinary general 
meeting of the DIRECT SPANISH TELEGRAPH COMPANY on March 26, and, 
in moving the adoption of the report and accounts, said there was an 
Increase in the receipts as compared with those of 1917 of £7,556, which 
might be looked upon as a very satisfactory result of their year’s working. 
The working expenses were £3431 less than in the year 1917, due to 
several causes, For instance, in 1917 they incurred an expenditure of 
a lump sum of over £6,700 under an actuarial calculation to enable the 
company's staff to participate, as from July in that year, in the benefits 
of the Associated Telegraph Companies’ Superannuation Fund, which 
item naturally did not occur in the year under review. Sundry other 
accounts show more or less important decreases in total. On the other 
hand, salaries at the company’s head office show an increase of £299 and 
at the stations at home and abroad of £4,235, due tu increased war pay- 
ments and other payments, Income tax showed an increase of £572. 
The sum charged in the accounts for excess profits duty is in respect of 
the year 1917, and amounts to £6,209, against £20,326, in 1916. They 
had experienced one cable interruption during the year, viz., the Kugyer- 
Cornwall -Bilbao cable, but the interruption lasted only 15 days. This 
repair wos very expeditiously carried out, as the break occurred close to 
Bilbao in April. The cost of this work had heen charged to revenue. 
The balance remaining for disposal was £60,685, and it was proposed to 
pay the usual 10 per cent. dividend on the prefer. nce shares and a 
divid ‘nd of 5 per cen’. on the ordinary shares, plus a bonus on the 
onlinary shares of 2 per cent., free of tax. After transferring the usual 
sum of £5,000 to reserve fund, the sum of £48,160 would be carried for- 
ward, subject to excess profits duty. The depreciation of the company’s 
securities at Dee. 31, LOTS, had been fully provided for, and there was, 
therefore, no necessity to make any further provision on this account. 
The c:ble was working well; there was a fault in it, but it was not 
interfering with the carriage of the traflic. 

The report and accounts were approved and the dividends as recom- 
mended declared. Mr. F. A. Johnston was re-elected a director, and the 
auditors, Messrs, Deloitte, Plender, Griffiths & Company, were reap- 
pointed, 


Mr. Geo, Kitchin, who presided over the mecting cf the Hastixas & 
Disrrict ELECTRIC TRAMWAYS Company last week, seid thet during the 
year the traffies increased by £2,000, but the net profits hed decreased by 
£3.00, owing to inereascd we ges, &c. During the yeer they peid £5,005 
more in wages then the yeer before. At present they were cw: iting the 
result of further deliberations cs to whether the working bevis co the 
employees were to be reduced to 44 hoars, with the seme remuncretion 
for the shorter time o; they hed hitherto been receiving for the longer 
period. There are cleo severe! other metters under discussion, such as 
c iortnizht s holiday with full psy, p Mine ende he'f pey ior Sundays, &e. 
To odd to their troubles, in the spring of lest yeer they reecived s notice 
irom the Government thet their coal consumption must be reduced by 
}5 per eent., and the only wey that could be done wss by ces cing re run 
on Nand- ys, thereby reducing the trates by £150 to £300 c week, All 
mo.criets for repeirs end meintenence hed etso gree tly ineres.ced in price. 
On fins! conclusion of peeve it would become po wible to restore not only 
the Sund`y trefic, but s!so the other services which they hed hed to 
curteil owing tothe wer, Corl, petrol and other meterials must gredu ty 
resume more norme! prices. There was, however, grave ree. on to jeger 
the the tre the receipts, which had been steedily rising throughout the 
we, would now take a turn in the other direction. Meanwhi'e they wete 
still, in combinetion with other tramway interests throughout the country 
endesvouring to get Parliementary sanction to on increase of the fares 
2s fixed by statute ond agreement. A dividend at the rate of 6 per cent. 
on the preference shares for the year 1918 wes declared. 

In the course of his speech to the shareholders of the NEWCAS1LE-UPON- 
TYNE ELECTRIC Suprrey Coweany last week Mr. J. H. Armstrong referred 
at some length to the industrial unrest, and said he thought the main 
body of labour would eventually stand by the country, and wonld 
recognise that the great united effort during the past four vears, which 
resulted in the defeat of the enemy and the protection of our country. 
was even more necessary now to protect our trade from those who 
certainty would endeavour to take it from us, unless we were prepared 
to defend it by the strengthening of home industries. The unrest, 
resulting in the partial or total stoppage of works within their area, 
naturslly reduced to a certain extent their protits for the vear, as their 
heaviest lord was during the last two months of the year. Their trading 
results during the year had already been affected by the many increases 
in salaries and wages thrust upon them by the Committee on Production, 
oras the result of Government awards to assist in meeting the increased 
cost of living, wich resulted in an jnercased cost as compared with 
the previous year, of over €54.000. The restricted use of light and 
heat by the Household Fueland Lighting Order, and similar restrictions 
In connection with new supplies to private houses. had a further adverse 
effect on the results. The increases in war salaries and wages during 
the 12 months represented £103,214, or an inerease of 106 percent. 
on the total salaries and wages which were paid in 1914. 

Referring to the proposed legislation relating to electricity supply. he 
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thought that, under any circumstances, it unlikely that they would be 
disturbed, or prejudicially disturbed, for some time to come. Jt must be 
borne in mind that the object which the Government was aiming at was 
based toa large extent upon the policy which they had been following for 
a period of vears, and which had resulted in their acquiring and bringing 
under one control the power supply of a number of smaller companies, 
who, on account of their limitations, were not able to run economically 
and profitably. In those circumstances he did not think that they need 
expect anything but fair treatment from the new department, which was 
only what they were entitled to receive, having regard to the develop- 
ment work which had been undertaken within theirarea. It was di‘ticult, 
owing to the great uncertainty of what is likely to happen during the 
next few months, to make any forecast of the future, as so much depended 
upon the effect which Jabour unrest might have in delaying contem- 
plated developments from being carried out by manufacturers and others. 
They had also the temporary drop in load due to the cessation in the 
manufacture of munitions, which had been considerable and, further, 
they were still faced with increased wages and costs of coal and other 
materials. Against those adverse factors they had the encouraging 
facts that the actual applications for additional supplies on hand at 
present amounted to no less than 65,000 n.r., of which 28,000 H.Pr. repre- 
sented further supplies required in the Middlesbrough area. They would 
be in a position very shortly to deal with the whole of the load for some 
time to come from their newer and more economical plant, and they 
would benefit by the economies so effected, including the advantages 
which might be looked for in the Cleveland area when supply was obtained 
from the new Tees power station. Therefore they could look forward 
with confidence to the future once the transition state was passed and 
new connections took the place of those which had absorbed a con- 
siderable part of their output during the period of the war. The gross 
profit was £324,394, or £32,615 more than in 1917. After providing for 
reserve, debenture interest, &c., and transferring £60.000 to special 
reserve for depreciation and contingencies, it was proposed that dividends 
of 5 per cent. per annum on the preference and 8 per cent. per annum 
on the ordinary shares should be paid, absorbing £133,822, and that the 
balance of £41,427 be carried forward. The issue of £500,000 in October 
jast was Jargcly over-subscribed, the total applications be ng £1,189,444. 


New Companies. 


ELE-TRIC EQUIPMENTS, LTD. (153,765.)—Privete compony ; reg. 
‘March 31, ec pitel £2,000 in £1 shares, electric, mechanical ord genael 
engineers, supplicrs of electricity, &e. Solicitor, P. M. Deede, Hoved- 
street, N. Shields, 

FRENCH & FOXWELT, LTD. (13,533).—-Private company. Reg. 
March 7. Capital £4,000 in £1 shares. Electric, petrol and general 
engineers and contractors, manufacturers of and dealers in tramway, 
electric and other apparatus, motor vehicles, &c. Permanent governing 
directors, D. G. French, Grove-road, Sutton, engineer, end H. G. Foxwell 
Tadworth, Surrey, engineer. 

IVOR ELECTRICAL COMPANY. LTP. (153.551.)-—Private company. 
Reg. March 8. Capital £2,000 in £1 sheres. Electrical and mechenicel 
enginecra, manufacturers of agricultural implements and electric motor’, 
wheel and gear cutters, de. First directors: J. Woodend W. P. Dunfoy, 
Reg. office: 12, Abehurch-lane, E.C.4. 

NATIONAL ELECTRIC COMPANY (BIRMINGHAM), LTD. (153.675.) —- 
Private company, reg. March 17, capital £10,000 in £} shares (5,000 pic- 
ference), manufacturers of and dealers in electrically heated utensils fer 
cooking and other purposes, electrical machinery, fittings and accessories, 
&e. Permanent directors, A. C. Jenks and F. J. Wineburg. Reg. office, 
15, Bath-street. Birmingham. 

PATENT ELECTRIC SHOT FIRING COMPANY, LTD. = (153,782.)-- 
Private company ; reg. Merch 31, capital £10,000 in £1 shires, to teke 
over the business of electric fuse manufacturers carried on cs the Prtart 
Electric Shot-firing Company, at Newbold, near Chesterfield. 

RADIO COMMUNICATION COMPANY, LTD.—(Correction)—The title of 
this company is as given above, and the capital is £200,000, and not 
£20,000, as stated in our last issue. 


ThirtySeven Years Ago. 
(From THE Evectricray, April 1, 18° 2.) 


Enrctric HEADLIGHTS FoR Locomotives -—The Paris-Lyens & 
Mediterranean Railway Company are about to experiment with an 
electric headlight for their locomotives. 

A New Evectric Time Lock.—At the Roval Institution on March 24. 
Mr. Chubb, of Messrs. Chubb & Son. exhibited in action, and explained, 
a new electric time lock that has been invented. 


TELEGRAPH WIRE WaNTED.—The Leneashire & Yorkshire Railway 
Company are inviting tenders for the supply of telegreph wire. Forms 
of tender, &c.. can be had at the Store Department, Miles Platting, neat 
Manchester. Tenders must be addressed to the directors and sent to 
the secretary, Mr. J. H. Stafford, Hunts Bank, Manchester, by 10 a.m. 
on April 10. 

The MANUFACTURE OF SWAN Lamps.—The correspondent of a con- 
temporary representing the gas interest says :—“ I prid a visit, the 
other day to the works of Messrs, Mawson & Swen, in Newcastle, where 
the Swan lamp is manufactured. The manager informed me that more 
than a hundred women are employed in the works, and that the sale 
of incandescent lamps averages between 4,000 and 5.600 per week.” 
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NOTICE. ` 


The Offices of “The Electrician” will be closed from 
Thursday evening, the 17th inst., until Tuesday morning, 
the 22nd inst. 


Notes S. 


Electric. Power Supply. 


Or Government reports there seems to be no o end, and even 
in the case of electric power supply thev still come to hand. 
We were under the impression that the report of the Board of 
Trade Committee on Electric Power Supply had finally dis- 
posed of this question for all practical purposes. Now, how- 
ever, a report has been issued on the subject by the Chairmen 
of the Advisory Council to the Mmistry of Reconstruction. 
It may be necessary to explain that there is a chairman to each 
of the sections of the Advisory Council, and that the present 
report is by these chairmen, who are necessarily prominent 
business men in various lines of activity. At the outset it 
becomes clear that they do not agree with the report of the 
Board of Trade Committee, partly on the ground that the 
proposed scheme is too complex and partly on the score of 
finance. The view is expressed that nationalisation should 
be applied all through, but that the scheme should be framed 
and administered throughout on a definitely commercial basis, 
hot in any sense upon civil service lines. This, we fear, is 
contradictory. Nationalisation eliminates the spur of private 
enterprise. In the case of bulk supply stations private enter- 
prise presents difficulties and nationalisation becomes appli- 
cable. Where we are concerned, however, with distribution 
the case is otherwise. To the present report Mr. W. L. 
HIcHENS appends a dissentient: memorandum calling atten- 


“of 


at a loss ; 


tion to the great importance of private enterprise wherever 
this is practicable. In the report it is recommended that there 
should be an Electricity Board consisting of six members, an 
Operative executive, and finally a manager and staff for each 
area or central station. In this we do not see any advantage 
over the scheme proposed by the Board of Trade Committee, 
and it seems to us to be more complicated and to eliminate 
local control, whereas this is generally desirable. The pro- 
posals consist ii a national unified stheme instead of local 
management in each district, and it is not realised that the 
present vested interests will not accept anything that is not 
in the nature of local government. Meanwhile it is interesting 
to note that electric power supply has been taken out of the 
Wavs and Communications Bill. It has not necessarily been 
removed for all time from the new Ministry, but merely tem- . 
porarily, pending the appearance of the electric power supply 
Bill. What will be eventually arranged remains to be seen, 
but the present step will no doubt encourage those who are 
carrying on the o 


aan n 


Post-War Costs. 


We are all looking forward to the time when the whole of 
our industries will be hard at work carrying through the 
numerous contracts which it has been necessary to put on one 
side during the last five years. In this connection the question 
of post-war costs at once arises. What will bo the costs of 
construction and the cost of new plant, and will such costs be 
so very much enhanced as to delay the placing of contracts 
to any material extent ? We fear that this must be so in 
many instances for some time fo come. A case in. point is the 
new power station at Belfast. It appears that Sir Joun 
SNELL's original estimate for the cost of buildings and founda- 
tions for this station was £46,000 and the City Survevor’s 
estimate was even lower, being £36,000. We do not know 
how long ago these estimates were made, but we believe it 
was soon after the outbreak of war. Tenders have now been 
called for the foundations, and these are found to range between 
£120,000 and £170,000, so that a rough estimate of the total 
cost of the buildings and foundations may be. something 
between £250,000 and £300,000. We think it must be ad- 
mitted that prices at the present day are probably at their 
maximum. Stocks are on hand which have been accumulated 
during times of very’ high prices, and these will not be sold 
moreover, wages still continue to rise. But even 
when prices have fallen considerably it follows that if costs 
are to remain at something like double their pre-war valucs 
the effect on industrial undertakings will be very serious. No 
doubt, some enterprises can wait, but others cannot,and among 
these must be classed electric power stations. Such costs 
must inevitably react upon the prices at which electrical 
energy can be supplied ; and if such prices cannot be reduced 
to what is normal, the effect on the community generally must 
be harmful. So far as work which need not be pushed for- 
ward is concerned, this will naturally be kept back for the 
moment, and may possibly tend to unemployment. So long, 
for example, as carpenters are paid at the rate of two shillings 
per: hour the average householder will avoid decorative work 
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which depends on such labour. It is this aspect which is often 
forgotten at the present time, the idea being that work will 
be just as plentiful whether wages are inflated or whether they 
are more or less normal. 


EDD 


Overseas Trade and the Press. 

AMONG the many changes in the procedure of Government 
Departments since the outbreak of war, none has been more 
remarkable than the tendency towards “ approachahility ” 
and readiness to receive suggestions from outside. We are 
not saying that this has been the invariable rule, nor that 
sufficient facilities for conference with outside experts vet 
exist. But there is no doubt that a considerable departure 
for the better has been made from the aloofness which was 
general before the war. This change was strikingly illustrated 
at the meeting of the Circle of Scientific, Technical and Trade 
Journalists last week, when an address on “ Overseas Trade 
and the Press ` was delivered by Sir ARTHUR STEEL MAITLAND 
(Parliamentary Secretary to the Foreign Office and the Board of 
Trade). Sir ARTHUR touched on the complicated and difficult 
circumstances attending the development of Overseas Trade, 
and sketched the work of the department under his charge. 
He mentioned several instances of the way in which the Over- 
seas Trade Department had been helpful to British trade, in 
spite of the war, and pointed out, very justly, the desirability 
of close relations between the Board of Trade and the Foreign 
Office in dealing with certain types of development. In 
conclusion, he expressed the desire of the Department for closer 
relations with the trade and technical journals, each of which, 
in its respective sphere, could do a great deal to encourage 
overseas trade developments. He stated that any editor who 
desired information on any special trade or industry would be 
gladly received by the Department, and in the course of the 
discussion it was suggested that there should be regular 
monthly conferences at which new developments and methods 
of co-operation could be discussed. Sir ARTHUR pointed out 
that careful discrimination would naturally have to be exercised 
in selecting the form of information which could, with advant- 
age, be made public, and it was suggested that this point also 
might be determined by confidential discussions. Even in 
those cases in which it was not desirable to make public specific 
information it would be a great advantage for editors to 
understand the position and write their references accordingly. 
Other points dealt with in the discussion included the reform of 
the Consular Service and the improvement of methods of 
presenting Trade Statistics. We feel sure that the closer 
relations foreshadowed in the discussion will be productive of 
good, and the frank and cordial manner in which Sir ARTHUR 
approached his audience leads to hopefulness for the future. 


erences iirc 


The Organisation of Research. 

THERE have been so many meetings of the Institution ot 
Electrical Enginecrs recently that we are only able this week 
to give an abstract of the Paper by the late Mr. H. R. Con- 
STANTINE. It contains some bold proposals on the subject of 
research. The author at least has avoided the common 
tendency towards platitudes in dealing with this question. 
But we hardly think that his bold conception of the central 
control of all experimental work can be considered as falling 
within the bounds of practicability at the present moment. 
In his recent address before the Royal Society of Arts Sir 
Frank HEATH urged that research should be organised, but 
agreed that it could not be controlled. Mr. ConsTANTLNE'S 
proposal for the organisation of research by a central board 
comes perilously near `“ control.” One can hardly imagine, 
for example, that University laboratories would be prepared to 
discontinue researches if informed by the Central Board that 
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they were considered unnecessary, or that they would lightly 
acquiesce in the demand that their researches and apparatus 
should be transferred to some other institvtion working on a 
similar problem. Theoretically such steps might be justified ; 
practically thev would demand ae self-efiacement 
and forbearance. — It is significant also that the author admitted 
in effect, that such steps could not be enforced on industrial 
concerns, and it would therefore seem that the main advantages 
of his scheme would be relinquished. Having said this, we 
must add that there is much in the Paper with which we whole- 
heartedly agree. There is undoubtedly a great deal of waste 
and overlapping in research, and we think that voluntarv 
co-ordination of effort on the part of universities, industrial 
laboratories and federations of manufacturers should be 
encouraged in every possible way ; we only doubt whether 
State control could be usefully applied. We also agree that a 
properly organised bureau recording all the chief ‘researches 
in progress would be of inestimable benefit—so valuable, in 
fact, that we think the leading universities and firms would 
readily assist in such a compilation. The preparation of such 
a record, however, involves a well-equipped central library. 
This, we think could best be effected by a joint effort on the 
part of the leading institutions, such as has been previously 
recommended in these columns. Finally we entirely acquiesce 
in the author’s claim for more generous treatment of researchers 
by the firms or associations employing them, and we are glad 
to see that this view was generally supported in the discussion. 


a RD ee ere 


“The Electrician °’ Electrical Trades’ Directory and 
Handbook.—This Directory for 1919 has now been published. 
In a later issue we shall give some indication of its contents. 


Röntgen Society.—The Silvanus Thompson Memorial 
Lecture of this Society will be delivered on May. 6 by Prof. W. 
M. Bayliss at the Royal Society of Medicine. -The subject of 
the lecture will be ©“ The Electrical Changes in Active Tissues.” 


British Scientific Products Exhibition.—The organisation 
of this Exhibiticn, which is to be held from July 3 to August 5, 
is now making rapid headway. A descriptive catalogue of 
exhibits will be published, similar to that issued last year, 
and will contain articles relating to scientific and industzial 
research of interest to manufacturers. Arrangements are being 
made for the delivery of lectures. aad several conferences will 
be held with the view of promoting an exchange of views 
between makeis and users and scientific workers and indus- 
trialists. Demonstrations and exhibitions by kinematograph 
films of scientific and technical interest will be given daily. 


Institution of Electrical Engineers.—The following is a 
complete list of the members of the Wireless Sectional Meetings 
Committee (for Radiotelegraphy and High-Frequency En- 
gineering) of the Institution of Electrical Engineers :—The 
President (ex-officio), Major E. A. Barke, M.C., R.E., 
Mr. Charles Bright, F.R.S.E., Dr. W. Eccles, Prof. G. W. 0. 
Howe, Admiral Sir H. B. Jackson, F.R.S., Mr. W. Judd, 
Sir Oliver Lodge, Prof. E. W. Marchant, Dr. G! Marconi, 
Major J. Erskine Murray, R.A.F., Mr. J. Savers, Major T. 
Vincent Smith, R.A.F., Mr. A. A. Campbell Swinton, F.R.S., 
Mı. J. E. Taylor, Capt. J. K. I. Thurn, R.N. (nominated by 
the Admiralty), Lt.-Col. A. D. Warrington- -Morris, O.B.E., 
R.A.F. (nominated by the Air Ministry), and Lt.-Col. W. Ll. 
Evans, C.M.G., D.S.0., R.E. (nominated by the War Office). 


Indian Society of Engineers.—We are informed by Mr- 
E. M. Hughman, the hon. sec., that the proposed India. Society 
of Engineers shows every prospect of becoming a body thor- 
oughly representing the engineering professions in India. 
The Viceroy has promised to preside at the inaugural meeting 
which will be held towards the end of the year. Itis intended 
to apply for a Royal Charter and the Indian Government has 
promised its support in this matter. Amongst the officials 
who are taking a keen interest in the formation of the Society 
are Sir Thomas Holland (President of the Munitions Board), 
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the Hon. Sir George Barnes (Member of Council for Commerce 
and Industry), and Sir Claude Hill (Member of Counejl for 
Revenue and Agriculture). It is expected that the member- 
ship of all grades will run into four figures from the start. 


Institute of Metals.—At the meeting of the Institute of 
Metals on March 25th and 26th an interesting series of Papers 
was read. Dr. W. Rosenhain and Mr. D. Hanson contributed 
some notes on the `“ Properties of Some Copper Alloys,” 
reference being made to the method of `“ pressure casting,” by 
which liquid metal is forced by high air pressure through a 
feeder tube dippling into the molten metal. Mr. O. W. Ellis 
read a suggestive Paper on the “ Effect of Work on Metals and 
Alloys,” in which changes due to deformation were discussed. 
Of special interest were the traces of * exaggerated grain 
growth ’’ which have been noticed by manufacturers using the 
extrusion process. Other Papers dealt with the general aspects 
of research on non-ferrous metals, Dr. Rosenhain discussing 
the co-operation of science and industry in this field, and Col. 
C. F. Jenkin the nature of the metallurgical information 
required by engineers. 


Industrial Reconstruction Council.—A Conference on 
“ The Planning Department in Scientific Management ” will 
be held under the auspices of the Industrial Recoastruction 
Council on Tuesday; April 15th. at 5.30 p.m., in the Hall of 
the Institute of eae 2 & 4. Tudor-street, E.C.4. The 
opening address will be given by Mr. James F. Whiteford, after 
which will follow questions and discussion. No tickets are 
necessary. 

The fist lecture of the Third Series arranged by the Indus- 
trial Reconstruction Council will be held in the Saddlers’ Hall, 
Cheapside, E.C.2., on Wednesday, April 16th. The chair will 
be taken at 4.30 p.m. by Mr. E. J. P. Benn, Chairman of the 
Industrial Reconstruction Council, and a lecture on the “ In- 
dustrial Situation ” will be delivered by Mr. Stephen Walsh, 
M.P. Applications for tickets should be made to the Secretary, 
I.R.C., 2 & 4, Tudor-street, E.C.4. 


Restrictions on Connections of New Consumers.—Corie- 
spondence has passed between Mr. H. Faraday Proctor, hon. 
secretary of the Incorporated Municipal Electrical Association, 
and|jthe Local Government Board in regard to the re. trictions 
upon the connection of new consumers. We reproduce the reply 
(dated April 7) of the Board to Mr. Faraday Proctor’s letter 
of the Ist inst. i 

I am directed by the President of the Local Government Board to 


advert tu your letter of the 19th ult. and to state that since the date a 


of the Board’s letter of the 10th ult. the ‘Treasury restrictions upon the 
borrowing of money by local authorities have been further relaxed 
and that the Board are now authorising the raising of loans for mains, 
services, transformers and meters in connection with the supply of 
electrical energy, both tor industrial and domestic purposes. As regards 
the latter part of your letter, I am to state that in cases where “ house 
services °? have been referred to in the Buard’s letters, the application 
of the local authorities have so described the works for which the loans 
were required. In such cases the Board will raise no objection to the 
expenditure of the moneys upon services required for the purpose of 
affording a supply of electrical energy for industrial purposes, - 


- Automatic Signalling in Fog.—The report of the Board 
of Trade inquiry into the cause of the collision between two 
electric trains at the Brocklebank Dock Station on the Liver- 
pool Overhead Railway on January 13 last has been published. 
The accident occurred in fog, one train dashing into the rear 
of the other. According to the report, “ The elucidation of 
the cause of the accident is difficult, since, although it is clear 
that some failure of the signalling or train-stop arrangements 
must have occurred, it is not easy to determine which of the: 
possible alternatives actually took place.” The general con- 
clusion on the case is that the probable incorrect ** clear ” 
position of the outer home signal was the chief cause of the 
collision. A second collision, which occurred on the same 
railway on February 12 at Clarence Station, also happened in 
a fog, and it was again a case of one train running into the 
rear of another. , 7 

“The evidence of these two cases,” the report continues, 
“shows that there is much to take exception to in many 
directions in regard to automatic signalling and block instru- 
ments working on this electric railway. The failures of the 
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mechanical signal replacers appear to be numerous. The 
automatic system of signalling adopted lends itself to the 
display of incorrect indications if signals are passed at danger.” 
The report concludes with recommendations for amendments 
of the automatic signalling system, and states that “if a 
reliable automatic system of signalling and train control can 
be arranged, it will not be necessary to retain block telegraph 
working, which in itself is ill adapted for a frequent service 
amounting to 18 or 20 trains an hour. The three position 
block instrument is in any case to be preferred to that in use. 
There should, also, be telephone communication at all stations 
to both platforms. The company should be asked to submit 
their proposals to effect the necessary improvements.” 


Obituary. 

The death is announced, at the age of 91, of Mr. Hy. Cras. EDWARDS, 
a retired divisional engineer of the Postal Telegraph Department. 

We regret to have to record the death of Sir JAMES MACKENZIF 
Davipson, the well-known radiologist. He was born in 1856 and studied 
medicine at Edinburgh, Aberdeen and London. In 1897 he came to 
London and devoted his attention to X-ray treatment, in which he has 
since done valuable work. At the time of his death he was consulting 
surgeon to the Röntgen Ray Department of the Charing Cross Hospital, 
consulting surgeon in charge of the X-ray Department of the Royal 
London Ophthalmic Hospital, and consulting radiologist to the military 
hospitals of the London district. 


Personal. 


Sir Auckland Geddes will act as President of the Board of Trade during 
the temporary absence through illness of Sir Albert Stanley. 


Sir Ernest Rutherford, F.R.S., has been appointed to the Cavendish 
professorship of experimental physics at Cambridge University, in ` 
succession to Sir Joseph J. Thomson. Since 1907 Sir Ernest. has been: 
Langworthy professor of physics and director of the physical laboratories 
at the University of Manchester. It is proposed next term to establish 
a second professorship in physics at Cambridge, the holder of which will 
mainly devote his attention to directing original work among the students. 


— 


Arrangements for the Week. 


PRIDAY, April 11th (to-day). 

INSTITUTION OF NAVAL ARCHITECTS. 

Ilam. At 5, Adelphi-terrace, Strand, London, W.C. Papers to 
be read on “Some Experiences with Electric Welding in War- 
ships,” by Mr. W. H. Gard; ‘ Further Experiments on the 
Stress Determination in Flat Steel Plates,” by Dr. J. Mont- 
gomerie; and ‘The Tonnage of Modern Steamships,” by 
Mr. A. T. Wall. 

ROYAL INSTITUTION. l 

5.30 p.m. ‘At Albemarle-street, London, W. Discourse on “ Piezo 
Electricity and lts Applications,” by Prof. Nir J. J. Thomson, 
P.R.S. 

CHIEF ‘TECHNICAL ASSISTANTS ASSOCIATION. 

Tpm. At Anderton’s Hatel, Fleet-street, London, E.C. Dis- 
cussion will be resumed on “ Probiems in Connecti-n with 
Linking Up,” by Mr. J. R. Bowden. ' 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. Paper on ‘ The 
Training of the Disabled Man from the Electrical Engineer’s 
Point of View,” by Mr. F. H. Taylor. 
SATURDAY, April 12th. 
Roya [NSTITUTION. 
3p.m. At Albemarle-street, London, W. Lecture on “ Spectrum ` 
Analysis and Its Application to Atomic Structure,” by Prof. 
Sir J. J. Thomson, P.R.S. (Lecture VI.) - fn | 


BIRMINGHAM aND District ELECTRIC CLUB. 
7 p.m. At the Grand Hotel, Colmore-row, Birmingham. Paper on - 
“ Electric Converting Plants,” by Mr. F. Gould. 


MONDAY, April 14th. 


BATTI-WALLAHS Society. 7 

Ip.m. At Holborn Restaurant, London, W.C. Luncheon, Mr. A. 
W. Beuttell will sp-ak on “ A Workable System of Industrial 
Co-uperation between Capital and Labour.” | 


INSTITUTION OF ELECTRICAL ENGINEERS, INFORMAL MEETING. 
7.30 p.m. At the Chartered Institute of Patent Agents, Staple Inn- | 
buildings, near 335, High Holborn, London, W.C. Discussion 
on “ Electrical Instruments,” opened by Dr. R. D. Gifford. 


INSTITUTION OF ELECTRICAL ENGINEERS, NORTH-EASTERN CENTRE. 
6.45 p.m. -At the Mining Institute, Newcastle. 


WEDNESDAY, April 16th. | 
ROYAL AERONAUTICAL SOCIETY. 
8 p-m. At the Royal Society of Arts, John-street, Adelphi, London, 
W.C. Paper to be read on “ Aluminium Alloys for Aeroplane 
Engines,” by Dr. F. C. Lea.. 
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Electrical Equipment of a Modern Shipyard. 


By A. HENDERSON, M.I.F.E., M.I.E.S. : 


Summary.—A modern shipyard requires a considerable amount of power for machinery of very diverse kinds, 
power from a public network rather than to generate in private stations. 


Tt is now usual to take 
The plant in use includes ironworkers’ machine tools, , 


smithy appliances, wood working machinery. capstans and winches, cranes and portable tools, &c. In the present article an account 
is given of typical equipments. 


5 


TAHAT the use of electricity has come to play an exceedingly im- 
portant part in the shipbuilding industry is emphatically mani- 
test to those who have had the oppọrtunity of visiting a modern 

shipyard, as well as to those who are at all familiar with the construc- 
tion and equipment of modern ships. Electricity is now used exclu- 
sively for the lighting of the various offices, workshops, wharfs, &c., 
and ships under construction. For the yerenal lighting of the open 
spaces, large workshops, &c., are lamps were until recent years 
used, but the difficulty of obtaining satisfactory are lamp carbons 
during the war induced most of the shipbuilding firms to replace 
the arc lamps with high candle-power “ half-watt ” type lamps. 
These have proved most satisfactory and in addition to securing 
an all-round improvement in the lighting, a considerable saving 
in labour for attendance, &c., has been effected. It is, therefore, 
very unlikely that the use of arc lamps will be reverted to, even 
when carbons become more satisfactory and easily procurable. For 
‘local ” interior lighting in offices, workshops, stores, &c., ordinary 
metallic filament lamps and “ half-watt ° type lamps of low candle 
power are used, but for temporary lighting of ships under con- 
struction, carbon filament lamps'are most generally used owing to 
the rough handling to which they are subject. 

In the larger shipvards the demand for power is now about 
85 per cent. of the total consumption of electrical energy for all, 
purposes and ‘this continues to increase, while the lighting load 
diminishes relatively. with the introduction of improved and more 
efficient sources of illumination. 

Shipyard machines which were hitherto operated in a crude 
and clumsy fashion by steam, compressed air, and long lines. of 
transmission shafting, &c., have been rendered many times more 
efficient through the use of the electric motor. The compactness 
of the electric motor and the flexibility of power supply and control 
has led to the special design of machine tools and other machines 
so that the motive power has become an intcgral part of a com- 
prehensive scheine rather than a scantily considered auniiiary. 
The natural adaptability of the electric motor will be forcibly 
illustrated by the typical examples of its applications to shipyard 
machines hereafter described. 


POWER (!ENERATION, 


Until within recent years shipyards were usually equipped with 
their own private generating stations for supplying all the electricity 
required throughout the works. Steam was very largely employed 
for this purpose, but several firms adopted gas engines as the prime 
mover in conjunction with a private gas producer plant fitted with 
appliances for recovery of bye-products. The rapid development 
of the electric motor for driving shipyard machinery and the intro- 
duction of electric motors of large size necessitated considerable 
increase in the capacity of the generation plant from time to time, 
with corresponding enlargement of the area covered by the power 
station and continual outlay for new plant and boilers, &c. 

When the large munit¢ipal and private electricity supply com- 
panies commenced to supply electricity in bulk for power purposes, 
about 10 years ago, they were in a position to offer the shipbuilding 
firms a practically unlimited supply of electric power at as low a 
rate. and, in some cases, at a lower rate than these firms could 
generate it themselves. This, coupled with the great difficulty of 
enlarging the generating stations in the shipyards to cope with 
the continually increasing demand for power throughout the works, 
induced the shipbuilding firms to discontinue the generation of 
electricity and take all their electric power from the nearest elec- 
tricity supply company. | 

In place of a generating station we now find in nearly all the 
leading shipyards one or more sub-stations for the transforming 
and distribution of electric energy. The old generating stations 
have in many cascs been retained and used for sub-stations, the 
generators being replaced by motor converters or rotary converters 
to feed the distribution systems. The supply to these sub-stations 
is generally three-phase alternating current at voltages varying 
from about 2,000 to 11,000 volts. For distribution throughout 
the works both continuous and alternating current is used in many 
of the shipvards. The most common pressures in use are 220 volts 
and 440 volts (three-wire system) continuous current and 440 volts 
three-phase alternating current, the latter having been adopted for 


new motors, &c., when tbe change over from private generating 
stations to supply from external source was made. 

As illustrating the great increasc in the use of electricity in 
shipvards during the past decade, the following particulars re- 
garding the main shipyard power station of Messrs. Scotts’ Ship- 
building & Engineering Company, Ltd., Greenock, will be of interest. 
This firm was one of the first to decide on the adoption. of electricity 
supply in bulk from an external source, although they had a very 
efficient and modern private generating station in their works 
This station was laid down in 1899, and when it was. dec ded to 
discontinue the generation of electricitv 10 years later, it contained 
the following steam-driven plant which completely occupied, the 
whole of the available space: two 400-kw. and three 135-kw., 
240 volts, continuous current electric generating sets ; one hydraulic 
pump, having a capacity of 50 gallons per minute compressed to 
900 lb. per square inch; one air compressor, having a capacity of 
1,100 cubic ft. per minute at 100 lb. per square inch; also one 450- 
kw. motor generator fed from the 500-volt corporation electricity: 
supply mains and reducing to 240. volt# for supply for week-end 
loads, &¢., inthe works The total electrical output was 1,655 kw. 

This station without any incercase in size now contains the fol- 
lowing plant :— 

Four 450-kw. ‘‘Westinghouse “` rotary converters running at a 
speed of 750 revs. per min., which convert the 3,300-volt, three- 
phase. 50-cvcle supply from the Greenock Corporation Power 
Station to 240 volts continuous current for distribution through- 
out the works ; 
` One air compressor of 3,000 cubic ft. capacity at 100 1b. per 
square inch, direct coupled to a “ B.T.H.” 600 H.P., three phase, 
3,300 volts, 50 cycle protected type slip-ring induction motor 
running at 245 revs. per min. ; 

Four air compressors, each of 1,000 cubic ft. capacity at 100 lb. 

` per square inch, driven by a “B.T. H.” 200 H.T., 240-volt, continu- 
ous current motor running at 250 revs. per min. 

One electrically-driven hydraulic pump having a capacity of 
100 gallons per minute at 900 lb, per square inch. 

When the change from steam generating plant to external supply 
was decided upon, it was considered desirable to install an additional 
power station in another part of the shipyard. This station contains. 
the following plant, which is of exactly similar design, &c., to that 
installed in the above-mentioned station :— 

Two 450-kw. rotary converters ; | 

Two 1,000 cubic ft. electrically-driven air compressors ; 

One 100-gallon electrically-driven hydraulic pump. 


The total electrical output of these two shipyard stations is 
3,200 kw., including the power taken by the 600-H.P. air com- 
pressor motor which is supplied direct off the high-tension supply 
mains. This, as against the former total output of 1,655 kw. for 
the steam driven generating station, conclusively shows the Te- 
markable progress made in the development of the electric drive 
in this shipyard during the past 10 years. Under the old system 
with private generating plant, this would have necessitated doubling 
the size of the power station, boiler house, &., which would have 
been a most costly undertaking, besides taking up very valuable 
space in the works. A similar development has also taken place in 
the firm’s engine works, which are supplied from a. separate- sub- 
station centrally situated in the works. . 

These developments so early foreseen by Messrs. Scotts’ have 
within recent years led nearly all the large shipyards to follow the 
same procedure, although in some cases the private generating 
plant has still been retained and is used to supplement the supply 
from the external source. | 

An interesting example of this is shown in Fig. 1, which shows 
the converter plant installed in the power station of one. of ‘the 
largest shipyards on the Clyde, in which the 11,000 volts, three phase 
25 cycle alternating-current supply from the Clyde Valley Electricity 
Supply Company is used to supplement the electricity generated 
by the very extensive steam and gas-engine driven generating plaut 
installed in this station. The two rotary converters, which: are 
each of 500 kw. normal output at 500 revs. per min., convert the 
Clyde Valley Company's high tension supply to 440/480 volts 
continuous current for distribution on the-three-wire system through- ` 
out the works. The two motor converters, which: are each of 750 
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kw. capacity, are of the “ Peebles La Cour ” type running at 500 
revs. per min. and derive their supply from a 1,500 kw., three-phase, 
50 cycle, 1,000 volt ‘‘Ljungstrom”’ turbo alternator set running 
at 3,000 revs. per min. This set is capable of dealing with overloads 
of 25 per cent. for two hours at a time, and in addition to feeding 
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due to the fact that no atalia or thoroughly reliable electric 
caulking or riveting tools have as yet been put on the market ; 

also that until within recent years electric drilling machines were 
not very reliable for the heavy work on which they had to be used 
by semi-skilled labour in the shipyards. The waste of power in the 


Fie. 1.—Part VIEW OF SHIPYARD ELECTRIC POWER STATION. 


the two motor converters described above, ıt aiso supplies several 
very large air compressor sets installed in the power station. It 
is interesting to note that not only have the two 25-cycle rotary 
converters and the 50-cycle motor converters to run in parallel with 
one another, but they have also to run collectively or separately in 


real Jie thefexisting continuous current generators which are 
driven by gas engines r 

It will be seen from the above that compressed air power is now 
very largely used in shipyards as well as electricity. This is chiefiy 


—PART VIEW OF SHIPYARD AIR COMPRESSOR HOUSE. 


compressed àir systems throughout a shipyard is very considerable, 
but the utility of the various pneumatic tools now used in ship 
construction is so great as to completely outweigh this disadvantage 
for the present at any rate. 

The air compressor plant is usually installed in the same building 
as the electric generating and conver- 
ter plant, so as to localise the control- 
of same. It was formerly the usual 
practice to' install a number of fairly 
small compressor units of about 1,000 
cubic ft. capacity, driven by continuous 
current motors, but recent improve- 
ments in the design of large compres- 
sors, &c., has led to the installing of 
very large sets up to about 3,500 cubic 
{t. capacity driven by alternating cur- 
rent motors fed direct from the high 
tension supply system. These cre used. 
for continuous running to meet the 
normal load and smaller sets with auto 
matic electric control gear for starting 
and stopping the motors are installed 
for maintaining the pressure when in- 
creased demands have to be met. This 
automatic gear is usually operated by 
means of a pressure regulator of the 
‘* Bourdon ”’ gauge type connected to 
the air reservoir and fitted with elec- 
trical contacts connected to the auto- 
matic control gear for the motor. An 
electrically operated unloading device 
is usually fitted to the compressor in 
conjunction with the above so as to 
reduce {the power for starting the 
motor. 

Fig. 2 shows part view of a mod- 
ern shipyard air-compressor house, 
where the compressors are all driven 
by alternating-current open type, 


‘slip ring, induction {motors direct from a three-phase, 40 cycle, _ 


2,750 volt supply. The three sets illustrated are each of160 B.H.P., 


running at 333 revs. per min. This compressor house also contains 


two 545 B.H.P. sets running at 260 revs. per min. 
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TRONWORKERS’ MACHINE TOOLS. 


The most important electrically-driven machines outside the power 
station are, of course, the machines for preparing the steel plates 
and framing, &c., for the ships. These are of a very varied nature, 
comprising plate bending and mangle rolls, plate edge planing and 
scarfing machines, punching and shearing machines, bevelling 
‘machines, &c. It will, therefore, only be possible to describe herein 
the electrical equipment of a few typical machines. These machines 
are now almost invariably arranged for individual drive, either by 
continuous or alternating current motors of a type suitable for the 
work to be performed 

Fig. 3 shows a typical set of heavy plate bending rolls. The 


top and bottom rollers are supported by steel built girders and 
all the rollers are made of forged steel. . The under rollers are ad- 
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Fic. 3.—HeEavy PLATE BENDING ROLLS. 


justable, close or wide apart, so as to meet the requirements when 
bending thick or thin plates. It will be noted that the three main 
rollers are supported by three sets of roller bearings in addition 
to the journals at theends. The set illustrated is capable of bending 
steel plates 36 ft. long by 1} in. thick, and is fitted with a 45 B.u.P. 
driving motor and two elevating motors, each of 12 B.H.P. A 
much more powerful set has recently been built capable of bending 
cold nickel steel plates up to 4lft. long by 2in. thick. The 
electrical equipment of this machine which was made by Messrs. 
Laurence, Scott & Company required special consideration. The 
main driving motor is of 210 B.H.P. continuous current totally 
enclosed type, series wound with interpoles and speed limiting 
-shunt coils to prevent the speed from becominy excessive when 
there is no work on the rolls. It is designed for a large range of 
magnet excitation. Its full excitation speed is 270 revs. per min., 
but it will give its full horse-power at 400 revs. per min., the series 
winding being diverted to get the 400 revs. per min. speed, and is 
capable of exerting 150 per cent. extra torque occasionally. The 
motor is fitted with a solenoid brake and is operated by a reversing 
contactor type controller, the control being effected by a master 
controller fitted on the operator’s platform. The handle of the 
master controller is operated in the same direction as the work 
is traversed. It is essential that the speed control for these rolls 
should be very accurate and definite. For this purpose the con- 
troller handle when in the “off” position arranges the connections 
for rheostatic braking. The operation of the control gear being 
such that when required to stop the motor it ensures a gradual 
braking effect. At the start this cannot be greater than the full 
normal torque of the motor and as the speed comes down the torque 
is kept up owing to the resistance in the circuit being gradually 
reduced. 

Neither in being put “on ” or “off” can the master controller 
handle be operated too quickly. This feature by which the “fool 
proofness ” of the gear can be ensured is one of the greatest ad- 
vantages of the contactor system installed on these rolls. In the 
above equipment two further motors are provided, each of 35 B.H.P., 
for raising and lowering the rolls. These are operated by drum 
controllers, suitable limit switches being provided to stop the 
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motors when the rolls are fully raised or lowered. The equipment 
described above is for continuous current, where alternating ourrent 
motors are installed; a simple method of control developed by 
Messrs. Electric Control, Ltd., is now largely used. This equipment, 
which is known as the “ Empire ” eddy current rotor controller,* 
is entirely automatic in its operation, and utilises the surplus power 
required when accelerating to produce eddy-current losses, just as 
the ordinary resistance type of controller uses up the surplus power 
in creating an ohmic loss in the resistances. This controller also 
acts as a very powerful electric brake, because, if the stator circuit 
of the motor is reversed when the motor is at full speed, twice line 
frequency and twice standstill rotor voltage will be applied to the 
controller. The maximum current when reversing with this system 
of control is very little in excess of the current taken when starting 
up from standstill, and the time of reverse is very short, thus enabling 
a high output to be obtained with minimum consumption of electric 
energy. 

Several types of plate edge planing machines are in use, the 
larger sizes being suitable for dealing with steel plates up to 40 ft. 
long. Machines of this size are capable of working at a cutting 
speed of from 30 ft. to 40 ft. per minute when taking a full cut 
off a 2-in. plate. They are adapted for taking any size and thickness 


- of plate within the range of the machine, the plates being held in 


position by means of hydraulic and hand-screw clamps, during the 
planing operations. The size of machine mentioned requires a 
35 B.H.P. motor to operate it. Various special systems of motor 
control are now in use for these machines, but perhaps the most 
commonly used for continuous current are the ‘‘ Vickers” and 
“ Lancashire ” equipments, details of which are fairly well known. 
Where ‘alternating-current motors are instelled, the ‘* Empire” 
eddy-current rotor controller referred to above is largely used. 

Fig. 4 illustrates a very heavy type of “ Cam lever” punching 
and shearing machine with manhole punching attachment. Th, 
machine illustrated is capable of punching a 1§-in. diameter hol, 
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| Fic, 4.—THREE Sipep,(CaM Lrver;,TYPE) PUNCHING AND SHEARING 
MACHINE WITH SIDE MANHOLE PUNCH. ~ 


through a mild steel plate 13 in.{thick, and of shearing at the opposit 
end of the cam lever frame, mild steel plates of the same thickne# 
The manhole punching attachment is capable of punching out 8 
oval manhole 27 in.{by 17 in. through a mild steel plate $ in. thick 
Two cranes,"each capable of lifting 5 tons, are generally fitted to 
the machine for ‘working plates 30 ft. to 40 ft. long. The usual 
speed of working of such machines is about 24 or 25 strokes pel 
minute, the time required to’ perform the different operations 
varying according to the skill of the workman. The motor fitted 


* Details of this system of control are given on page 416. 
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to the machine is 25 B.H.P., with a speed of about 750 revs. per min. 
The control gear usually consists of a simple starter and double-pole 
awitch with fuses, as the motor is kept running all the time the 
machine is in uge, and is always started up on light load. v 
Fig. § illustrates an electrically driven patent bevelling machine, 
which is now extensively used in shipyards for altering the angles 
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Fia. 5.—Patent BEVELLING MACHINE.’ 


of beams and angle bars, &c., used in the construction of ships. 
It is placed on rails laid opposite the mouth of the heating furnace. 
The heating furnace is from 40 ft. to 60 ft. long to suit the length 
of the bars required for the ships under construction. These bars 
may be of angle, zed, bulb, or even channel, section and as received 
from the rolling mills have the flanges at 
right angles, which it will be understood are 
generally only suitable for the midship sec- 
tion of the ship. At the forward and after 
ends, owing to the taper of the ship, it is 
necessary to have the flanges angled to suit. 
By the use of this machine angle‘bars may be 
made any degree up to 130 deg. open bevel or 
down to any degreé to 60 deg. shut bevel. 
Channel section bars are capable of rather 
kss alteration than the above 

The machine illustrated is capable of 


~ 


in by # in. up to'14 in. by 7 in by l} in, 

section and bulb angles up to 15 in. by 7 in. 

by 1} in. section. The main drive is by a | 
60-3.H.P. motor (seen at left-hand side of Ca 
illustration), compound wound if for con- \ 
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' tinuous current. 

The pulling over of the beveling roleris 
done by a series wound motor of 8 B.H:P. ; 
(partly seen at the right-hand, end,of the ee 
illustration), which is fitted with’ solenoid ie 
brake attachment. Both motors are rever- 
sible and have suitable controllers and resis- 
tances, &c., fitted on the machine. 

The machine shown in Fig. 6 has within recent years come to 
the front for shipyard work on account of its great output. It 
has proved of great advantage for rapidly cutting all kinds of steel 
sections, channels, angles, &c., and is a decided advance on the 
various forms of shears réquiring special knives and careful ad- 
justment for every different section to be cut. This machine is 
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arranged for direct drive by an electric motor specially designed for 
the purpose. The motor may be either alternating or continuoug 
current, according to the supply available, and is of constant speed 
type. The friction saw or disc is mounted direct on the motor 
spindle, the spindle being of large diameter and running in roller 
bearings. The disc is a plain diso of mild steel without any teeth, 
running at a very high speed, so that when it is brought 
into contact with the work the friction creates suffi- 
cient heat to melt the metal in front of it. The diso 
is kept cool by a suitable arrangement of water pipes. 
The carriage runs on rollers so that it is easily operated 
by the powerful hand-gear shown on the illustration. 
The work may be cut square or at an angle up to 45 
deg., and it is not necessary to clamp the work down 
while it is being sawn. As an indication of its effi- 
ciency the results shown in Table J., which were 
obtained from one of these machines, under usual 
working conditions, will be of interest. 


SmirHY APPLIANCES, &C. ce 
The most important appliance in a shipyard smith 

is, of course, the hammer for working up the innumer- 
able wrought iron and steel parts required in the 
equipment of ships. These were formerly steam 
driven, but the general use of electricity in ship- 
yards for other purposes eventually led to the develop- 
ment of power hammers worked by compressed air, 
of which the “ Pilkington” patent hammer is, per- 
haps, the most widely used. The self-contained 
electrically-driven type is chiefly used for slip and 
packing drawing. The N.S.K. compound type, 
arranged for compressed dir drive at 80/100 lbs. per 
square inch from independent electrically-driven air 
compressing plant is now extensively used for heavy 
work, these being made in sizes of $ cwt. to 80jowt. 
weight of falling parts. PE a 
Electrically driven fans and blowers are almost exclusively used 
for blowing the fires in the smithy, the fans and motors being usually 
direct coupled. The average horse-power required per hearth 
with 14 in. diameter tuyeres and a pressure of 10 in. to 12 in. water- 
gauge is about 0-45. When one or more fires are shut off the fan 
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Fia. 6.—HiaH-SpEED FRICTION METAL SAWING MACHINE. 


automatically puts through less air in proportion to the number 
of fires cut off and the power to drive the fan is also reduced in the 
same proportion, except for the fact that the motor efficiency is not 
so high as for the full load, l 

Roots blowers, electrically driven through reducing gears, are / 
used when the air pressure is required from 14 in. water-gauge 
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aes __ Table I.—Results of Tests of High-Speed Friction Metal Saws Z ET 
l | B.O.T. units of 
Description and size of Size of Speed of disc. | - Time Volts Max. Normal | electricity con- 
material cut. saw disc. revs. per min. | taken. (C.C.) amperes. | Amperes. | sumed in actual 
cutting operation. 
l Running Light | 
Mild steel plate 154 in. long by l'in. thick] 3ft. 9 in. 2275 | 80 secs. 240 200 170 0-91 
Channel bar 6 in. by 3 in. by $ in.............. diam. by * | On Load 2100 | 20 ,, 240 160 120 0:16 
ie ° 23 45 240 220 200 0:306 


Angle bar 6 in. by 6 in. by fin... s.e tin. thick] 
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upwards, and the average power at this pressure when supplying 
air to l}in. diameter tuyeres is 0:40 H.P. per hearth. Several 
electrical devices for reducing the speed of the Roots blower motor 
when a fire is shut off are now in common use, in connection with 
these systems, so as to reduce the waste of power which would 
otherwise occur, due to the “ blowing off ° of the superfluous air 
at the escape valve which is always fitted in the pipe line. 

Where old hearths are situated some distance away from the 
pipe line, they are often equipped with a small independent elec- 
trically-driven fan fixed on the back of the “ bosh.” 

In addition to the above-mentioned systems for blowing the 
tires, almost every modern shipyard smithy is now equipped with 
a complete exhaust system for removing the smoke from the fires 
and ensuring satisfactory ventilation. Various complete arrange- 
ments for dealing with this have been developed by Messrs. Alldays 
& Onions, who specialise in this work. They may either be arranged 
for drawing the smoke through overhead piping connected to 
canopies over each hearth or through underground ducts in which 
case the hearths are generally termed chimneyless. All the hearths 
are connected up to the main duct and an electrically-driven exhaust 
fan situated in a convenient place discharges the smoke and foul 
air into a chimney stack. The power required in such a system 
varies accordingto conditions, but where an ideal pipe line is possible 
the horse- power would average about 0:75 per hearth. 


Woon-WoRKING MACHINERY. | 


It is generallly known that wood-working machinery is run at a 
very high rate of speed and that still higher speeds are bound to 
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Fic. 7.—RansoMe & Livo’s Patent ELECTRICALLY DRIVEN 
HorizonTaL Loa Bayp Saw. 


be the result of the constant attention that is being given by 
manufacturers to the various problems before them. On this 
account electric motor drives are eminently suitable and are being 
constantly adopted everywhere, especially for shipyard saw mills 
and joiners’ workshops. At the same time there is in this, as in 
all other departments, a great variety of opinion as to whether the 
individual direct connected motor drive is preferable to group 
drive, and it is largely a matter of the actual work, both in quality 
and quantity, that has to be done, as well as the ideas and tem- 
perament of the people in actual charge of the works, which will 
finally determine this. Some firms will have none but direct 
connected motor driven machines, but this practice is one that is 
not generally adopted except in the case of machines requiring a 
fairly large power to operate them. In a shipyard sawmill, for 
example, the machines are usually all of fairly large size, and in 
this case it is now general practice to have a separate motor for 
each machine. 

Fig. 7 shows an interesting example of the application of direct 
drive to a sawmill log band saw. The electric drive consists of a 
special type of motor, the armature of which is built round the 
shaft of the driving saw pulley and hence the entire width of the 
machine is limited to that over which the saw pulleys extend. A 
small supplementary motor is fitted for driving the friction gear, 
which operates the travelling log carriage and rising and falling 
motions of the saw carriage. This method of drive, it will be noted, 
entirely obviates the use of belts, with corresponding shafting and 
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gearing, &c., and makes the machine completely self-contained and 
very compact. 

Fig. 8, which shows the “ lay-out °” of a modern sawmill, illus. 
trates the arrangement of motor drives, &c., usually adopted ; 
also the arrangement of piping, &c., for the pneumatic system for 
removing the sawdust, shavings, &c., from the machines. This 
automatic system is a most important, and indeed an almost essential, 
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part of the equipment of every modern sawmill and joiners’ shop. 


` The installation consists of a special electrically-driven rotary fan or 


exhauster which draws away the sawdust and chips through a series 
of pipes as they leave the saws and cutters, and blows them into a 
patent “ Cyclone” dust collector, in which they are effectively 
separated from the blast and whence they fall, simply by their 
own weight into a brick or other storage chamber, or direct into the 
stokeholds where boilers are installed for wood drying purposes, &c. 

Electric ovens are now being used in sawmills for the rapid 
drying of timber, where steam is not available. 

In the joiners’ workshops it is at present the general practice to 
have group drive, the line shafting being usually fitted below the 
floor level, thus enabling the belt drives to the various machines to 
be made very short and direct. The electric motors for driving 
the shafting are usually fitted on the floor level in an accessible 
position suitably selected for the group of machines which they 
have to drive. A great variety of very ingenious automatic wood- 
working machines are now installed in every well-equipped ship- 
yard joiners’ shop, and in this connection it may he of interest to 
describe briefly a new type of sanding machine shown in Fig. 9, 
which has recently been introduced by the Oliver Machinery Com- 
pany, Ltd., who are specialists in wood-working machinery of all 
types. This type offmachine is now largely in use. and it is almost 
certain that sanding machines generally will be still more used in 
the future, as with constant experiments and experience the machines 


Fig. &.—TrireLeE Drum SANDING MACHINE. 


are being improved to such an extent that the’ very highest quality 
of work can be secured with the right type of operative. The 
machine illustrated is equipped with travelling beds having cushioned 
faces which allow stock differing in thickness to be passed through 
at the same time, and they can also be utilised as what is termed 
a “hopper feed.” The motor driving the drums is t5 H.P. and 
the motor driving the feed mechanism is 3 H.P. It will be noted 
that a dust exhausting outfit is provided, this being connected to 
the general workshop system described above. 

With regard to the electric motors installed in the wood-working 
departments, the type depends on the gencral class of the installa- 
tion. Ifthe motor is installed in a separate compartment or building 
1t can be of the open or protected type, but if it is installed in the 
mill or shop, the motor must be provided with a fireproof lined 
Casing Or cover to meet the fire insurance companies’ requirements. 
In such cases it is, however, advisable to install totally enclosed 
motors or pipe ventilated motors, the ventilation pipes being led 
outside the building clear of sawdust, &c. 


WARPING CAPSTANS AND WINCHES. 


Electric capstans, as generally used, may be of any capacity up 
to 35 tons pull. The larger sizes of shipyard capstans are often of 
X type in which the whole of the driving gear ia enclosed in a 
cast-iron box built into a concrete foundation below the ground 
level. This makes a very compact arrangement, but it has the dis- 
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, advantage that a considerable amount of sweating takes place, 


also that the gear is very inaccessible. Fig. 10 shows a new type 
of above-ground electric capstan which has been designed by 
Messrs. Clarke Chapman & Company, specially to overcome the 
objections named above, but up to the present this type has not. 
been built for pulls above 6 tons. The motor of this capstan is 
vertical and can be suitable for either alternating or continuous 
current: the armature or the rotor as the case may be drives a 
vertical worm shaft gearing into a worm wheel on the shaft on which 
there is a spur pinion. This pinion gears into a second spur-wheel 


P 
` 


Fia. 10.—ELECTRIC CAPSTAN. 


which is placed on a horizontal shaft and is carried through the 
casing of the capstan and drives a bevel pinion engaging with a 
bevel rack secured to the inside of the capstan head. Owing to 
the small speeds available inside the capstan barrel it is essential 
to have a high speed motor. All the bearings on the high speed 
shaft are of the ball or roller‘type and the whole of the gearing 
runs in a bath of oil. 

Electric winches in common use vary in duty from a few cwts. 
up to 12 tons. Worm geared winches generally speaking are not 
supplied for a heavier lift than about 4 tons as there is difficulty in 
arranging suitable thrusts capable of taking the heavy load entailed 
at motor esepds. o S 


Fic. 11.—45-CWT. WINCH FITTED WITH ‘“‘ WILLIAMS JANNEY 
VARIABLE SPEED GEAR. 


Spur geared winches are made for any duty from 2 to 12 tons. 
They require rather less power but are not nearly so quiet and 
smooth running as the worm geared type. It is, however, a very 
simple matter to fit two-speed gear on this type of winch. In the 
larger sizes of spur gears it becomes necessary to have the gearing 
of cast steel and preferably of double helical pattern: 

The motors and control gear are essentially of totally enclosed 
type, as they are generally more or less exposed to the weather. 
The control gear requires to be of very substantial and “ foolproof = 
design and construction to withstand rough usage and handling 


by unskilled persons, 
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” Fig. 11 shows a 45-cwt. electric winch fitted with ‘‘ Williams» 
Janney ” variable speed gear. The electric motor is of 15 B.H.P., 
driving at 600 revs. per min. a ‘ Williams-Janney”’ variable 
speed gear pump, which is connected by pipes to the variable speed 
gear motor end, the shaft of which is connected to the worm shaft 
of a 30 to] reduction gear, the worm wheel being keyed to the 
spindle on which the drums are mounted. The drums are pro- 
vided with clutch teeth suitable for engaging with sliding clutches 
on the drum spindle to enable either one or other or both drums 
to be driven as required. A band brake is fitted to each drum 
for holding same when ‘in the de-clutched position. Amongst ‘the 
advantages claimed for this type of winch, of which large numbers 
have been supplied for a variety of purposes, the following may be 
mentioned :— 

The simplest form of shunt wound, non-reversing, constant speed 
motor can be used with a plain starter, thus dispensing with the 
complicated reversing controller and resistances. Alternating 
current motors can also be used. 

B. Owing to the infinitely variable speed ratio obtainable between 
the driving and the driven ends of the variable speed gear, the load 
can be hoisted or lowered at a creeping speed equivalent to | rev. 


per min. on the clectric motor, thus enabling the load to be con — 


trolled with the utmost precision. 
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Fic. 12.—200-Tron “ HAMMER-HEAD”’ ELECTRIC CRANE. 


A starting torque equal to three times the running torque can be 
obtained, and the speed can be automatically controlled so as to 
prevent overloading of the electric motor. 

The variable speed gears also perform the function of a brake, 
so that in the event of a failure of the electric current the load can 
be brought to rest or even lowered Sy means of the variable speed 
gear itself. 

With a winch fitted with an automatically controlled “ Williams- 
Janney ” variable speed gear it is impossible to overload the electric 
motor, and the whole installation is as ‘‘foolproof” as is possible to 
be made. 

The “ Williams-Janney ” hydraulic variable speed gear consists 
of two similar hydraulic units, each of which comprises a group of 
cylinders mounted upon a shaft revolving in a fixed casing, one 
unit called the “ A” end, fulfilling the function of a pump and 
supplying fluid to the other, called the * B” end, which acts as a 
motor (designated V.S.G. motor in this description to distinguish it 
from the electric motor). The pump, or ”? A “ end, is driven at a 
constant speed, in one direction from the source of power, and 
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means are provided whereby the stroke of its pistons may be varied 
with the consequent result that the rate at which the fluid is de- 
livered can be adjusted as desired from zero to the full capacity 
of the pump. The V.S.G. motor unit, or ‘“ B” end, however, has a 
fixed stroke and its speed will therefore depend upon the quantity 
of fluid delivered by the pump. Thus, by suitably controlling the 
stroke of the pump, the V.S.G. motor may be caused to rotate at 


_ any speed from that of the pump to zero. The stroke controlling 


mechanism on the pump is further arranged to alter the relative 
positions of the pistons, and consequently to reverse the direction 
of flow of the fluid, with the result that the V.S.G. motor can be 
run in the backward position with the same range of speeds as in 
the forward’position. The change from one speed to another is 
effected without any steps whatever, -whilst in passing from the 
forward to the reverse direction on the V.S.G. motor the pump 
passes through the position of no stroke, and thus the change is 
made without any shock. 


ELECTRIC CRANES, 


The type of crane most extensively used in shipyards is what is 
known as a tower crane. <A considerable number of these, of both 
fixed and travelling type, are usually installed in large ship- 
yards for handling plates and other material over the building 
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berths, &c. They usually range in capacity from 2 to about 10 
tons, and in the larger sizes the electrical arrangements are of 
quite an extensive nature. The electrical equipment of a typical 
modem 10-ton fixed tower crane will be described. This crane 
will lift 10 tons at 50 ft. per minute and 5 tons at 100 ft. 
per minute. It is fitted with control gear into which has been 
introduced a patented feature known as the “ Scott- Bentley Load 


- Discriminator,” which has recently been developed by Messrs. 


Laurence, Scott & Company. The equipment consists of three 
continuous-current motors, 50 B.N.P., for the lifting, 10 B.H.P. for 
the slewing and 5 8.u.P. for the racking motions. The control for 
each motor is very complete. They are all operated by contactor 
controllers situated in the operator’s cabin, which also contains the 
master controller, whilst in addition there is an alternative portab 

master controller arranged for use at the actual working position, 
this latter being on the “ Holme ” system. In addition to the 
ordinary speed variations by resistances all the motors have 4 
“creeping ” speed. When on this speed a contactor puts 4 1°: 
sistance across the armature when the voltage on the armatas 
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exceeds what will give 10 per cent. full load speed. Th main 
motor has a 2 to 1 speed range. 

y Earlier cranes of the type mentioned were arranged with mechani- 
cal change speed gear, but the introduction of the *“ Scott Bentley 
Patent Load Discriminator ”. enables this gearing to be dispensed 
with, making the operation of the crane a great deal simpler and 
more efficient, The change referred to necessitated fitting a larger 
motor which is designed to give a slow full-excitation speed of 
290 revs. per min. at full load, but being an interpole motor it is 
capable of giving the half torque at double speed when the series 
winding is diverted. This diverting of the series winding, however, 
has to be done with discretion, as if on maximum lift the series 
was diverted to an extent that would be quite safe on light lift 
the power would increase enormously. The “ Load Discriminator ”’ 
referred to above was introduced to make this “‘ discretion ° or 
“ discrimination ” automatic, and its action is as follows :— 

During starting up and with a heavy load it is inoperative and 
the whole of the series current goes round the field magnets giving 
heavy excitation and slow speed. It, however, discriminates 
automatically when the current falls, owing to a lighter load being 
lifted, when it diverts some of the current out of the series winding 
and the speed increases. The motor always starts up with full 
excitation, thus reducing the starting current, and the “* Discrimi- 
nator’? can only. divert the series winding when the amperage 
flowing is below a certain amount. In the case of heavy loads, 
the ‘‘ Discrimiator ” ensures the full excitation of the field magnets, 
and consequently the lowest speeds, but when the current falls to 
less than a predetermined amount it reduces the excitation of the 
magnets and increases the speed, the light load being kept within 
safe limits by means of the shunt winding and a centrifugal brake. 
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3 Various systems of electric control have within recent years been 
specially developed for these cranes, and perhaps the most efficient 
and reliable are the Discriminating Control Equipments of Messrs. 
Laurence, Scott & Co, previously described, and of Messrs. George 
Ellison. The jatter, which has several special features, is now 
largely used for very heavy cranes, such as that illustrated. 

The “ Williams Janney ” variable speed gear, previously described, 
has now been developed for application to various types of shipyard 
cranes requiring a large variable speed ratio and precision in control 
of the load. In addition to the advantages already mentioned in 
connection with this gear the following is worthy of consideration : 
For travelling cranes the travelling, hoisting, and traversing can be 
performed by one electric motor driving one or more pump units of 
the variable speed gear to which the V.S.G. motor units are con- 
nected by pipes. , 


PORTABLE ELECTRIC Toots, APPLIANCES, &C. 


The advantages of portable electric tools lie largely in the 
fact that they can be used instead of hand labour in places which 
are difficult of access. Their use in connection with shipbuilding 
work has been developed to a great extent due to the fact that a 
large amount of drilling and similar work which can only be done on 
the job has to be done under conditions which are very unfavourable 
to continuous manual labour. Further the conditions under which 
the work is carried out render imperative the use of tools which are 
as light as possible. E - 

Fig. 13 shows a “ Little Giant” universal side spindle electric 
drill, made by the Consolidated Pneumatic Tool Co., which is 
particularly suitable for corner drilling, and a great variety of light 
work on board ship, &c. It will work on either direct or single-phase 


Fia. 13.—“ LrrrLE Grant’? UNIVERSAL ELECTRIO DRILL. 


This method of control is now being largely adopted for various 


types of shipyard cranes, &c., and is proving very successful under 
very severe working conditions. f 
Fig. 12 shows a typical ‘“ Hammer-head ” electric crane, such as is 
now installed in large shipyards for placing heavy machinery and 
boilers, &c., in the ships during fitting out. The following particulars 
of the electrical equipment of the crane illustrated will doubtless be 
of interest :— J 
Main Hoist 200,tons at 5 ft. per min. ..... » (2 motors each 65 B.H.P 
‘3 » 120 tons at 8 ft. per min. ...... at 390 revs. per min. 
Auxiliary Hoist 40 tons at 20 ft. per min. | 1 motor, 90 B.H.P. at 
» 10 tons at 80 ft. per min. . 390 revs. per min. 


Jigger Hoist 5 tons at 100 ft. per min. .... 1 motor, 50 B.H.P. at 


380 revs. per min 
Main Racking 200 tons at 10 ft. per min. . \ 1 motor, 40 B.H.P. at 
” ” 120 tons at 20 ft. r min. . 


450 revs. per min. 
Jigger Racking 5 tons at 100 ft. per min. { tones E 
Slewing 200 tons at l rev. in 8 mins. ....... | 1 motor, 65 B.H.P. at 
» 100 tons at 1 rev. in 6 mins. ...... 390 revs. per min. 


Machinery House Traveller ..............0000 ‘oer es 


The whole of the electrical equipment of the above crane is operated 
by continuous current at 220 volts. The motors are all of totally 
enclosed series wound reversible type. The main hoist controller is 
of the series parallel type (with reversing switch) for operating the 
two 65-B.H.P. motors. The controllers for all the other motors are 
of usual reversing type. All the controllers are provided with 
contacts for separately exciting the shunt brake magnets which are 
fitted to all motors, and they are also arranged for rheostatic braking. 
Hydraulic brakes are also fitted to the main hoist motors which come 
into operation automatically when the speed of lowering exceeds 
& predetermined limit. i 


Fig. 14.—UNIversAL ELECTRIC SURFAOB GRINDER. 


alternating current of any periodicity not over 70 cycles; it 
being simply necessary to have the correct voltage for which the 
machine is wound. It is very light and compact, and is a most 
useful machine in the fitting out of ships. 

Another type of portable tool, which has recently been developed 
to a considerable extent, is the electric grinding machine. The hand 
or portable type is used for a variety of purposes, e.g., grinding off 
rags from steel bars, channels and angles which have been cut, and 
smoothing off riveted surfaces where flush rivets have been driven, 
and, more recently, for smoothing welded joints. Fig. 14 illustrates 
a special universal surface type grinder recently developed 
by the above named firm, for grinding flush rivets, or removing 
lumps on flat deck plates and finishing off welds, &c. It is 
fitted on ball castors, and has an adjustment to prevent gouging 
into the work, and at the same time to allow for the wear of the emery 
wheel. A spring raises the wheel off the work, and an adjustable 
limit stop prevents it being pressed down too far. The motor of 
this machine will operate interchangeably on continuous, or single- 
phase alternating current of 60 cycles or less, it being simply necessary 
to have the proper voltage for which the machine is wound. A- 
“ Universal” portable hand type of grinder with motor of same con- 
struction as the above machine is also extensively used. — 

Various typee of “portable electrical appliances, &c., such 
as deck-planing machines, circular saws, ‘pumps, rivet heating 
fires, boosters and motor-generators for supplying current for 
electric welding and for charging submarine batteries, &c., are now 
in common use for work on board ship, &c. Some of these are of a 
very interesting and novel design, and worthy of special mention, 
but the writer has found it impossible to deal with them in detail 
owing to the limited space available for this article. For the same 
reason it has not been found possible to include a description of the 
various distribution systems, &c., for lighting and power, usually 

stalled in modern shipyards. 
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Modern Shipyard Cranes. 
By GLAUDE M. TOPLIS. 


Summary.—For the purpose of shipbuilding a number of alternative crane systems are available. From this point of view, the 

mast and derrick system, the double cantilever crane running on a high gantry, the overhead bridge travelling crane, the jib crane 

running on a high gantry, and the tower crane system, are compared in the present article. The author then passes on to the con- 

sideration of the capacity of cranes and various essential features. In conclusion, the author discusses the pros and cons of D.C. 
Í and A.C. equipment, and the capacity that is. desirable in a fitting-out crane. 


HE depredations of enemy submarines and the consequential 
T urgent necessity for the rapid production of cargo ships, has 
had the effect of bringing the shipbuilding industry throughout 
the world into a prominence which it has never before enjoyed. In the 
United Kingdom, United States and France, numbers of new yards 
have been designed and laid out on a comprehensive scale, and old 
yards have been extended. The inevitable effect of these preparations 
will be that within a few mont} s the world’s capacity for shipbuilding 
will be inconceivably greater than it was before the Germans initiated 
the submarine campaign. The imperative national demand for 
ships for army transport, the extensive demands of the Navy, and 
perhaps the prospect of keen American post-war competition, have 
induced British shipbuilders to scrutinise seriously their methods of 
manufacture, with a view to obtaining increased efficiency and out- 
puts ; and the seriousness of the situation owing to the shortage of 
food-carrying ships have compelled them to abandon obsolete 
methods, which, owing to the influence of long-continued use and 
the effect of tradition, had become almost sacred. 

One of the fundamental considerations controlling rapidity of 
production in shipbuilding is the handling of materials from the 
shops to the ships, and a conspicuous feature in connection with this 
problem is the slipway crane, which largely forms the subject of this 
article. 

I do not think I should be guilty of libelling British shipbuilders 
if I were to say that, owing to a variety of reasons, the conservative 
methods of handling material prevalent in many yards before the 
war were anything but modern or scientifically conceived, but the 
national peril has provided the opportunity to abandon methods, 
sanctified by ancient custom, which, under less abnormal! conditions 
it would have been heresy to call in question. Since the outbreak 
of hostilities, a great many yards in the United Kingdom have 
equipped their berths with modern cranes and a great many more 
would have done so but have not had the opportunity, owing to the 
difficulty of obtaining the necessary plant. 

Diverse views exist as to the most suitable capacity and type of 
slipway crane, and although I recognise that local conditions may 
provide a powerful argument in deciding this problem in some cases, 
it will be of interest, and perhaps helpful, to examine the merits and 
defects of some of the familiar plants at present in use both in this 
country and in the United States of America, it being understood 
that the following remarks apply principally to merchant ship- 
building as distinguished from warship building. 

The present-day best-known types of shipbuilding cranes may be 
broadly summarised as follows :— 


1, Mast and derrick system. 

2. Double cantilever crane running on high gantry, serving two 
berths. 

3. Overhead bridge travelling cranes. 

4. Jib crane running on high gantry. i i 

5. Tower crane system. (a) Fixed type. (b) Travelling type. 


I have not mentioned some well-known systems, such as overhead 
cableways and others, as, owing to the limited adoption of these 
methods, they are regarded in the nature of special installations. 

Before proceeding to investigate the merits and demerits of' the 
above-mentioned types, I should like first of all to say that for normal 
conditions the overwhelming concensus of opinion is in favour of 
cranes driven electrically, and that this form of motive power is 
universally adopted, except in special circumstances, where local 
conditions are unfavourable. 


= 


Mast AND DERRICK SYSTEM. 


The principal attraction of this method of handling material for 
shipbuilding is probably its apparent low initial cost, as it is difficult 
to believe that it could otherwise have become so popular, even when 
shipbuilding was carried on under less severe competitive conditions 
than it is to-day. ; 

The fact that the Royal Dockyards are largely, if not entirely, 
equipped with plant of this description is no argument for its adop- 
tion, as ships built in these yards enjoy sheltered seclusion from 
world-wide competition, and consequently economical production 
is not of paramount importance as it is in the case of the private 
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yards. This method certainly provides a large number of hooks for 
handling materials and riveting machines, so that a large number of 
independent lifts can be made, and it also occupies small yard area, 
but otherwise it is slow, inconvenient and inadequate for economica! 
and rapid production. It has the very pronounced demerit of 
necessitating a multiplicity of stays and the consequent incon- 
venience in the yard caused by their obstruction. The size of the 
stays when guying a number of masts in series is considerable, and 
this is a point well worth keeping in view when considering initial 
capital outlay. This system is not capable of picking up material 
from head of slipway, and as the slewing is usually performed by 
hand it is very wasteful in time. The ship area covered is also 
relatively small, and as a consequence there is considerable laborious 
handling of material. The operator of the winch is often quite unable 
to view his operations and has to work by signals, and although by 
constant use and practice a high degree of efficiency is obtained in 
this respect, it is quite unreasonable to expect such a process to 
compete with modern appliances where all the motions are easily 
manipulated by power, and the driver has, except in exceptional 
circumstances, full view of his operations. 


DOUBLE CANTILEVER CRANE RUNNING ON HIGH GANTRY. 
This system, which is illustrated in Fig. 1, originated in America 
in the earlier days of shipbuilding, and excepting the new yards. 
is, I believe, still used somewhat extensively in that country. This 
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Fia. 1.—DovusBLe CANTILEVER CRANE RuNnwNiNa on Hian GANTRY 


equipment consists in providing one double cantilever crane serving 
two-berths, travelling on a high gantry placed between them. It 
is of the non-revolving type, and the passage of material from one 
berth to another is made between the legs of the tower, and although 
this may not be a frequent operation, it nevertheless necessitates 


the full height of lift being made for this purpose in order to clear 


the gantry, which is wasteful and inefficient. Moreover, there is 
difficulty in passing large and irregularly shaped parts through the 
limited opening possible between the crane legs. It has the merit 
of a single unit covering a large area, and can pick up loads from head 
of slipway and travel the full length of the ship, but has the disad- 
vantage of entailing a very high initial cost owing to the great weight 
of steel required for the gantry and the heavy nature of the doable 
cantilever cranes. It is very inconvenient, wasteful in .time, and 
inefficient in power consumption, as loads have to be travelled by the 
crane from the head of slipway to the required position on the ship. 
The economical method would appear to be to travel the material 
as near as possible to the required position in trucks and do as little 
travelling with the crane as possible, as the latter method involves 
the movement of a large mass for the smallest live load, and is, 
therefore, costly in power consumption. 

The extensive amount of structure to be periodically overhauled 
and painted increases maintenance costs. It has the disadvantages 
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of the large amount of yard area occupied by the gantry and the 
incapability of one crane to meet the demands of two vessels building 
at one time under modern conditions. 


OVERHEAD BRIDGE TRAVELLING CRANES. 


This system is a familiar one and consists of overhead bridges 
spanning the berth and capable of being travelled in a direction fore 
and aft. The crabs of the cranes can also be traversed across the 
span of the berth, thus rendering them capable of delivering materia] 
at any point in the rectangular area covered by their travel. It will 
be realised that this system closely approximates to workshop con- 
ditions, and there is no doubt that as regards its service it is un- 
questionably efficient. From this point of view it appears to have 
the two disadvantages that there is always a certain area under the 
longitudinal runways which cannot be served, and it is also not quite 
ideal from the standpoint of concentration of hook power, as when 
any two bridges are closely adjacent there is always a strip of area 
across the berth which cannot be served by hooks 
from either crane. The really powerful argument 
against this class of crane, however, is its high 
initial cost, and when one contemplates the 
dimensions of the travelling bridge necessary to 
span the berth (probably 100 ft.), and the con- 
siderable tonnage of heavy structure running 
the whole length of the berth necessary to sup- 
port the travelling bridge, it will be realised how 
serious an item the initial cost will become. 
With this sytem there is an extensive area of 
structure to be painted and overhauled, thereby 
increasing the cost of maintenance, and there 
is also a considerable amount of yard area 
occupied. 


JIB CRANB RUNNING ON HIGH GANTRY. 


This system has the merit of covering a large 
area by a single unit. As the jib crane is also 
of much lighter design than the cantilever, the 
initial expenditure on crane and structure will be 
less than in the case of the double cantilever 
crane. Being capable of revolving, it is a more 
flexible equipment, and the passage of material 
from one berth to the other is more easily made, 
though the lift must be the full height of gantry. 
If a service road is provided under the gantry it 
has the disadvantage of having to lift loads 
from between the gantry legs to the full height. , 
The jib should be of the balanced type and the 
load horizontally luffed, which gives the system 
a greater degree of flexibility, as the jib can then 
be easily and rapidly adjusted in a radial direc- 
tion. It has the disadvantage of having an 
extensive amount of steel structure to examine 
periodically and keep painted and in repaif, 
thereby increasing maintenance costs. This 
system is illustrated in Fig. 2. 


TOWER CRANE SYSTEM. 


To allow of a judicial analysis of this system 
we must divide the principal varieties into 
classes. In the first place, these cranes are 
used both fixed and travelling, and secondly, they may be of the jib 
or cantilever type, and each of these has its special characteristic 
merits and demerits. I therefore propose to analyse the properties 
of each separately. 


Fixed Type.—If this type of crane is used, the installation usually 
consists of a number of two or three, or even more, placed between 
the berths. The Towers are of the portal type provided with a 
sufficient opening to clear a single or double line loading gauge of 
main line service wagons, so as to allow of material being brought 
in trucks direct to the side of the vessel under construction, This 
is particularly important where the building of fabricated ships is 
contemplated, as the greater proportion of material in this case will 
not pass through the shipyard shops, being delivered cut to shape, 
straightened and drilled, ready for assembling. Owing to the 
gradient given to the slipway, the problem arises as to whether the 
service roads through the crane towers should follow this gradient 
(usually from ¥ in. to § in. per foot run), or whether they should 
be made level. If the former idea is adopted, there is a certain 
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amount of advantage to be obtained from the possession of a fat, 
if unlevel, tract of land, but the difficulties and dangers of transport 
on such a gradient are likely to produce delays and obstructions in 
the performance of this vital function, which, when they occur, will 
be felt throughout the length of the ship. The level service roads 
no doubt involve more initial outlay, but I suggest that it will be 
refunded over and over again, as in mechanical construction work 
on a large scale, such as shipbuilding, it is difficult to imagine a more 
important operation than the regular, methodical and progressive 
delivery of material to the particular part of the vessel where ft is 
required. Another important consideration concerning service roads 
is the amount of space allowed for them. There are innumerable 
British shipyards which at the present time are so congested between 
the berths that it seems impossible that they can ever handle their 
materials economically and so complete with a modern yard. Plenty 
of room in this vital area means absence of obstruction and delays, 
easy and convenient handling and transport of material, and, more- 
over, allows a wide gauge for the legs of the crane, which will enable 
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Fia. 2.— INSTALLATION OF JIB CRANES oN Hion Gantry. 


a loop or a double line of rails to be laid so that trucks may enter and 
leave without interference and dislocation. Probably the best 
arrangement of level track is one in which the heads of the berths are 
banked up so that the cranes are in a gulley at this point, and the 
service roads banked up at the water end so that at this point the 
berths are in a gulley, the slipway and crane roads coming to a 
common level half-way down the berth. . 
Tower cranes of the fixed type should be arranged so that the 
circular paths of the hooks in plan cover the ship’s area in the most 
economical manner, and they should preferably be capable of reach- 
ing amidships from either side of the berth if not slightly beyond. 
This system has the demerit of being inelastic, as it is not capable 
of concentration of hook power at a particular point, owing to the 
fact that the cranes are fixed. It has, however, the merit of 
involving a comparative small outlay in initial cost. It 
has the further advantage that the breakdown of a unit does not 
involve the breakdown of the whole system. It is capable of working 
rapidly and economically, is easy of control and low in maintenance 
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costs. It leaves clear a large area between the towers which permits 
free movement in this area. 

Travelling Type.—If this type is adopted, the ground under the 
crane roads should be well laid in order to keep a reasonably good 
aligniaent of rails. This t. pe possesses all the advantages of the 
fixed type and, in addition, the conspicuous merit of elasticity, as 
it is possible to distribute hook power along the herth to the best 
advantage, and concentration can be made at any point with a 
minimum of trouble and delay. The cranes may even be arranged 
to be transported from berth to berth, thus providing an arrange- 
ment which gives the maximum amount of employment to the crane 
and a consequent increase in economy. The importance of a wide 
area between the berths is in this case emphasised. as it enables the 
crane to be run on a wide gauge, providing an increase in stability, 
which will be thoroughly appreciated in the vards. With a reason- 
ably wide gauge there isnodificulty whatever in making travelling 
cranes of comparatively light weight so stable that there is no danger 
of mishap from load, wind, or dynamic stresses, or from the three 
influences combined. 

Tower cranes may now be'subdivided into two further classes, 
viz., cantilever type and jib type. The fornrer has the demerit of 
having to be built of different hcights of tower in order not to foul 
when approaching each other nearer than twice the length of the 
cantilever. The cantilever jib has, owing to its weight and in- 
capability of adjustment, a considerable dead weight inertia to over- 

, come in slewing, which absorbs more power and renders the slewing 
motion less responsive to the controller than in the case of the jib 
type, which can be adjusted to give a minimum inertia of dead 
weight at any radius. The cantilever type, in order to avoid com- 
plications in the mechanical construction of gear, lifts on two parts 
of rope and is provided with a snatchblock which, with the great 
heights of lift common to shipbuilding cranes, introduces the danger 
of twisting of the falls. This is a most irritating defect and results 
in incalculable loss of time and temper. The sag of the ropes con- 
trolling the traverse of the trolley is also a possible source of trouble. 

The travelling jib crane has the merit of providing great elasticity 
of arrangement as, given intelligent handling, the cranes can be 
distributed to a nicety without fear of fouls, and any convenient 
distribution or concentration of hook power is possible. They have 
the great advantage of lifting on a single fall of rope. thus eliminating 
any danger of twisting of ropes and providing the lightest and most 
convenient form of hook for handling. These cranes should, without 
doubt, be of the modern horizontal luffing type with balanced jib, 
as this provides a rapid and economical transportation of the load in 
a radial direction, such as cannot be approached by the old type of 
jib crane. This motion is, moreover, economical in consumption 
of current and is simple to control. Another conspicuous advantage 
is that the operator has a clear conception of the path of the load, 
and is, therefore, better able to judge his clearances, an important 
point when operating in a yard congested with material. As a 
balanced jib has no tendency to take charge either in direction, the 
arrangement is exceptionally safe. 

It is, of course, for every shipbuilder to adopt the type of crane 
which he considers most suitable for his particular conditions, but 
for the ideal yard where rapid and economical production is the 
essential feature, I suggest that an analysis on broad lines of the 
merits and demerits of each of the systems mentioned shows the 
balance of evidence to be in favour of the travelling tower cranes of 
the jib type. 

CAPACITY OF CRANES. 


The next most important question to decide with regard to the 
shipbuilding crane is the capacity. The maximum radius to be 
adopted should not offer any appreciable difficulty, as this can 
generally be easily settled from a study of the plan of the local con- 
ditions and berths. Judicious re-arrangement and modification of 
the positions, numbers and radii of the cranes will soon enable one 
to find an economical solution. The maximum load to be lifted by 
the crane is, however, not so easily decided, and at the present time 
there is a great diversity of opinion amongst shipbuilders on this 
question. Many shipbuilding cranes have been built in Europe 
during the last few years for vessels of similar characteristics, and 
the load capacity has varied as much as from 1} tons to 10 tons. In 
deciding this problem, several considerations such as the size and 
design of vessel to be built, the method of building and the possibility 
of future developments must receive attentive study. For instance, 
it may be decided to partially or even wholly tit out a ship before 
launching, in which case the crane would have to be of considerably 
heavier load capacity than if only the hull were finished on the slips. 
Again, there is a tendency at present to lift the bulkheads into 
position in,one or two pieces, which again would produce lifts far 
in excess of what an average shipbuilding crane would be capable 
of handling. On the other hand, it is bad practice and thoroughly 
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inefficient to equip a yard with cranes capable of handling maximum 
loads of infrequent occurrence when the overwhelming majority of 
lifts are likely to be light and medium ones, It is clear that such a 
scheme means the adoption of a heavy crane which has a great excess 
of deadweight to be slewed and travelled during the vast proportion 
of its working hours, with the resulting inconvenience, loss of time 
and waste of power. The latter item, although apparently inion- 
sequential when considered with relation to individual operations, 
will during 12 months’ working amount to astounding figures, 
There has been considerable controversy on this subject, and popular 
opinion seems to favour the adoption of cranes of either 5 tons or 10 
tons capacity, but it seems impossible to define a rigid law which 
will give intelligent and reasonable results under all circumstances, 
and the problem is far better decided on the individual merits of 
each case, 

Assuming that the ships are not fitted out before launching. the 
loads to be handled exceeding 2 tons, such as sternpost, rudder, 
stern tubes, propeller shaft, &c., will be few, and a great number of 
lifts will be under 2 tons. | 

In the writer’s opinion, the fundamental directing principle to be 
followed in making this important decision is to provide a minimum 
capacity of crane, say, 3 or 4 tons, and to design a scheme capable 
of handling the heavier loads by a special arrangement, such as two 
or more cranes acting in concert, or by the use of a floating crane. 
The danger of overloading an individual crane when a number are 
Operating in concert can easily be avoided by the introduction of a 
compensating sling. My reason for advocating this principle is that 
it provides a large number of cranes which are individually light, 
responsive, casy to handle and rapid in action, and which collec- 
tively, by virtue of these characteristics, produce a system of cranage 
extremely elastic and capable of ideal manipulation as regards dis- 
tribution and concentration of hook power. Moreover, under these 
conditions the cranes will usually be worked well up to their full 
capacity which will increase efficiency all round, and being of small 
power the number of cranes provided for a given cost can be in- 
creased. A certain amount of local dislocation may occur when 
lifting the heavy loads, but these occasions are rare, and any incon- 
venience will be repaid many times by the advantage of rapid 
operation and flexibility, considerations which, I am sure, are well 
appreciated by every shipbuilder. 

Having examined the merits of the different well-known systems 
of handling materials for shipbuilding, I propose to state briefly the 
requirements of the individual crane. 


ESSENTIAL FEATURES. 


The fundamental essentials of a serviceable and economical slip- 
way crane may be said to be the following :— 


Mechanical and electrical reliability. 

Capability of handling materials of a great variety of sizes and 
shapes. 

Robustness and simplicity of design. 

Perfection and safety of braking system, ease of control and 
responsiveness of motions to controllers. 

Capability of handling loads at head as well as sides of berth. 

High speeds of operation. 

Low maintenance costs. 

Ability to work in high winds. 


The design and arrangement of machinery generally should be as 
simple as possible with a view to minimising breakdowns and the 
amount of attention required generally. The more complications 
introduced the greater the liability of stoppage, due to failure of 
The hoisting motion should be of robust design, 
so as to demand the minimum of attention. Owing to the great 
height of lift, it is advisable to keep the hoisting speed fairly high. 
The following will be found suitable in the majority of cases :— 


2 tons—250 ft. per minute. 
3 tons—200 ft. per minute. 
4 tons—150 ft. per minute. 
5 tons—150 ft. per minute. 


The pulleys and barrels should be turned, and the latter grooved. 
and both should be of large diameter in order to prolong the life of 
the rope. The gearing should be cut throughout and may be of 
steel if desired, though this is not essential in all cases, as under some 
circumstances cast-iron will provide an ample factor of safety to 
cover all possible emergencies. The braking system should consist 
of a magnetic brake in conjunction with rheostatic, or a mechanical 
brake, the latter preferably operated by a foot pedal. 

The slewing motion can conveniently be operated by a worm and 
spur gear, and should include a slipping clutch at a suitable point 


in the train of gear to protect the curb ring and pinion from severe. 
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overloads in accelerating and retarding the inertia of the revolving 
part of the crane. 

The luffing motion may be a simple arrangement of spur gear, or 
one may introduce a worm. Nothing more than a magnetic brake 
is required on this motion, provided it is of the horizontal luffing 
type with balanced jib, as the gear is in balance and has theoretically 
no terque on the barrel or the teeth of the gear wheels except that 
due to friction. 

The travelling motion usually involves a considerable amount of 
gearing with the motor situated above the portal clearance, and with 
vertical shafts down the legs. The gearing of this motion should be 
particularly robust, the bearings thoroughly well secured and the 
running wheels of large diameter, and if the latter are mounted on 
compensating bogies it will be found of advantage in most cases. 

The design and workmanship of the structure generally should 
be of a high class, all abutting plates and sections being planed, and 
all rivet holes drilled, and rivets closed by machine power as far as 
possible. The theoretical ideals to be aimed at_are the minimum of 
elasticity under stress, the maximum factor of safety and the 
minimum weight of structure. This may sound somewhat para- 
doxical, but a great deal can be achieved by the economical and 
scientific distribution of material, and it should be remembered that 
it is easy to add weight of material injudiciously in a manner which 
produces the appearance of robustness, but without in the least 
increasing the stiffness of the structure. 
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in series with the armature, or by what is known as the potentio- 
meter system of braking where the resistance is partly in series and 
partly in parallel with the armature. This latter system can be 
designed to give a predetermined speed on any particular controller 
notch, and prevents the motor from running away even when re- 
ceiving power from the line with a load on the hook. This method 
of braking can be controlled with a minimum of trouble and has been 
well tried in practice and found eminently suitable. 

+ Direct-current motors have the advantage of a larger air-gap and, 
therefore, are less liable to fouls between rotor and stator, but on 
the other hand, the alternating-current motors can be designed with 
sufficiently large air-gaps, but in this case the power-factor will be 
reduced. Apart from the possibility of fouls between rotor and 
stator, due to bearing wear, or deflection of rotor spindle, the alter- 
nating-current motor is very reliable mechanically, and is free from 
the well-known troubles incidental to commutators, but on the - 
hand it cannot easily be provided with a split frame which, in 
certain cases, is advantageous for dismantling purposes. 

(,The speeds of the motors should preferably be kept reasonably 
low, consistent with a sound economic commercial proposition, as 
very high-speed motors are more likely to be troublesome due to 
out of balance, noise, vibration, &. The type of motor recom- 
mended is the enclosed ventilated, as this gives all the necessary 
protection for a motor enclosed in a house, and owing to the free 
circulation of air, it is not likely to collect moisture over vital}parts. 


Fia. 3.—Matraews Hypravuic BRAKE. 


The operator’s cabin should be placed so as to give an unre- 

stricted view of the area over which the crane operates, and although 
objections have been -urged against placing the operator at some 
little height above the ground level, by the nature of shipbuilding 
conditions, this seems inevitable if he is to see over the gunwale of 
a ship nearing completion. 
_ The machinery should be well protected from the weather, and 
ìn certain cases it is advisable to counterbalance the wind effect on 
the revolving structure by providing a vane projecting radially 
Opposite to the jib. 


ELECTRICAL EQUIPMENT. DIRECT CURRENT V. ALTERNATING 
i CURRENT. 


The question is sometimes asked as to which is the most suitable 
form of power supply for shipyard cranes generally, but a direct 
answer is hardly possible without full knowledge of the local con- 
ditions. Alternating current has incontestably many advantages 
as regards transmission, and in this respect it effects a great economy 
` in cost of cables, but from the somewhat narrow standpõint of the 
successful working of the individual crane itself, I should always 
advocate direct current in preference to alternating current. My 
advocacy on.this point is based principally on a characteristic to 
which I attach the greatest importance. With direct-current supply 
it is a simple and inexpensive matter to provide a thoroughly safe 
end reliable braking system by means of placing a variable resistance 


The control gear should be as simple as possible consistent with 

efficient protection and may consist of :— 
Circuit breaker in mains, with overload relays in each motor 
circuit. 
No-volt relay. 
Necessary lighting switches. 
The breaker and relays should preferably be of the ironclad type 
and mounted on a stout slate panel. 

The motors for this class of work are invariably half-hour rated, 
80°F. rise, and the resistances five-minute rated, 360°F. rise. The 
cables should be laid in strong metallic tubing and thoroughly well 
secured in position to insure against damage by vibration. 


- FITTING Out CRANE. 


ÈR. Having discussed the merits of the different type of slipway cranes, 
we must not overlook the important function fulfilled by the fitting- 
out crane in shipbuilding. ‘The load capacities of these cranes vary 
widely, depending on the nature of work and class of vessel to be 
dealt with, and the radius is usually such as will give a maximum 
load amidships lift on the largest vessels likely to be equipped. 

The maximum capacity of any crano in this country is 250 tons, 
at 105 ft. radius, at one of the Royal Dockyards, but a crane 18 
under construction for one of the U.S.A. Navy Yards, having a 
capacity of 350 tons, at 115 ft. radius, and 50 tons at 190 ft. radius. 
I believe this is the largest crane that has ever been built for ship- 


412 


building purposes. Cranes of such a capacity are obviously not 
necessary for merchant shipbuilding. 

Cranes of heavy capacity are usually of the hammer-head ty pe, and 
those of the lighter capacity are of the luffing jib type. The smaller 
are usually travelling, whilst the large ty pes are fixed, and in the case 
of the largest capacities they are mounted on a pierhead so as to 
give equal service on either side and along the whole length of the 
vesse! 8. 

Fitting-out cranes are also sometimes of the floating type, a class 
of crane which has increased in popularity in the last few years. 
They may be of the self-propelled or non-propelling type. A very 
pronounced advantage of the floating crane is that it can be easily 
manceuvred or moored into position, and is capable of serving a large 
number of vessels situated widely apart. It may be assumed as a 
general axiom that it is usually easier to take a crane to ‘a vessel 
than to bring a vessel to a crane, the latter process being neces- 
sary with the fixed hammer-head types. The capital outlay on a 
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able to obtain without fear of failure, a fine degree of adjustment 
when nearing the final settling on bolts and foundations. Under 
these conditions a slightly exaggerated movement may make all the 
difference between free movement and a jamb. In order to obtain 
a highly sensitive control in lowering, [ do not know anything so 
efficient as the hydraulic brake, patented by Sir Wm. Matthews. 
This brake is of great simplicity in design and with it in use any 
variation can be obtained from full speed to an almost imperceptible 
creep, with absolute safety and certainty. The following ‘is-a brief 
description :— 

The brake is shown in Fig. 3 in plan, and is coupled up positively 
to the lifting barrel by means of a train of gearing. Its action is that 
of a reciprocating hydraulic engine, the braking power being pro- 
duced by throttling by means of the valve “ A” the water which 
passes from one side of the piston to the other through the passages 
“ B.” If the valve “ A ” is completely closed, the brake will hold 
the load, and on the other hand, if it is fully open the load will be 
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Fic. 4.—AN INSTALLATION OF JIB CRANES. 


large fitting-out crane is very considerable, and if it is seldom used, 
the return for the capital involved is small, but appreciable addi- 
tional revenue may be earned by a floating crane if let out on hire 
to various yards in the vicinity, which incidentally keeps the crane 
occupied and consequently in good condition. 

Another variation of a fitting-out crane is the sheer legs, but this 
type compares very unfavourably with a modern crane, as it is 
incapable of slewing, and the adjustment for position has largely 
to be made by the ship under construction or repairs. 

The question of braking on a fitting-out crane is worthy of the 
most careful study, and its importance cannot be over-estimated. 
The success or failure of economically and expeditiously erecting 
heavy parts of machinery, &c., in a ship’s hull depends largely on 
the degree of sensitiveness obtainable when lowering into position. 
Any practical man will appreciate the enormous advantage of being 


owered at its maximum velocity. Any degree of speed required 
between these two extremes can be obtained by placing the valve 
in an intermediate position. The liquid should preferably be a non- 
freezing mixture, such as glycerine and water in suitable proportions. 
The cylinders of the brake are water-jacketed and the circulating 
water is led thereto by means of pipes from a cooling tank. This 
brake is preferably fitted with a free wheel, patented by the late Mr. 
G. T. Peters, so that it is thrown out of action in hoisting. The free 
wheel is fitted with a ratchet and silent pawls, the latter coming into 
action immediately the lowering operation commences. 
lutely safe in action and simple in construction, and is, therefore, 
ideal for all circumstances where great accuracy and safety of 
lowering is required. 

Fig. 4 shows an installation of jib cranes of the tower type, recently 
erected at a British shipyard. 
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Starting and Controlling Switchgear for Shipyard 
) Machinery. | | 


By A. P. PYNE, M.I.E.E. 


Summary.—The unsatisfactory behaviour of earlier types of switch-gear mitigated against the more general adoption of electric 


motors, 


Improvements gradually introduced have now made it possible to obtain reliable switchgear of many types. Care is still 
required in its manipulation if not of the automatic type, otherwise excessive repairs will result. 


High cost and lack of confidence 


have prevented the more general use of automatic gear: but improved design, standardisation and manufacture in considerable ' 


quantities have largely eliminated both disadvantages. 


In view of the rough class of labour now encountered in shipyards, it 
is very desirable to eliminate the human factor as far as possible when starting up a motor. 


Consequently, if the various types 


of modern starting and controlling apparatus are considered in relation to the operating conditions of the individual shipyard 
machines, it will be found that automatic gear with push-button control for direct-current motors, and contactor gear or eddy-current 


control for three-phase motors, can be profitably adopted in a large number of cases. 


For hydraulic pumps, and in certain 


well-defined cases for pneumatic plant, control can be entirely automatic through the medium of contactors, For winches and cap- 
stans, the barrel type controller still holds its own. 


HEN the possibilities of the clectric drive for shipyard machin- 
ery -first attracted serious attention almost the only motor 
starters available were of the face plate type for direct current, 

and of the auto-transformer type for alternating current, and their un- 
satisfactory behaviour under working conditions mitigated against a 
more general adoption of electric motors. On the whole, alternating- 
current apparatus was the more robust and reliable, which fact not 
infrequently influenced a decision in favour of the adoption of alter- 
nating cufrent. Improvements in the direct-current motor, accom- 
panied by the introduction of the tramway or barrel-type con- 
troller, largely levelled up this disadvantage, and left cpinion 
somewhat sharply divided as to the relative merits of the twosystems. 

The introduction of no-volt and overload releases and other refine- 
ments, coupled with more robust, simple and foolproof construction, 


has given such an impetus to the electric drive that its adoption is — 


becoming universal in shipyards to-day. l 

Whilst there is now little to choose on the score of reliability 
between properly designed motor starting apparatus for either direct 
or alternating current, and whilst the alternating-current motor, 
with its control gear, is rather more expensive in first cost and 
lacking in flexibility, that for direct current presents considerable 
difficulties to the designer when intended for the more severe duties 
calling for frequent reversals at pressures much in excess of 240 volts. 


Generally speaking, one may assume that for all constant-speed 
machinery, whether continuous running or reversible, alternating 
‘current is quite satisfactory; but for machines requiring a wide 
range of speed variation or great precision of control, direct current 
offers advantages unobtainable from alternating current, even when 
the machines so driven are provided with change speed gear boxes 
or other mechanical devices for endeavouring to obtain the desired 
Hexibility. The disadvantages referred to, however, are not to be 
laid to the score of switchgear, but to the inherent characteristics 
of the two systems. and one may safely predict that the greater 
convenience of transmission will result in a considerable extension 
of three-phase systems in the future. 

When arranging for the installation of an electrically-driven 
machine, the shipyard electrical engineer may leave the selection of 
suitable starting or controlling apparatus to the supplier of the 
machine in question, or he may elect. to specify such switchgear as 
his experience shows him to be desirable. The latter coure iş 
essential if any degree of standardisation or interchangeabil: is 
tu ve observed in any particular establishment. 

Before drawing up a specitication, however, it is essential no. only 
tu consider the capacity of the apparatus, but also the position in 
which it is to be installed, the nature of the duty it will be called upon 
to perform and the class of labour available to operate it. 

The following remarks are intended to review the working con- 
ditions of the various motors to be encountered in a shipyard, and 
to consider how far such conditions can be met to best advantage 
by the various starting and controlling apparatus in current use. 

Shipyard motors may be divided into four main categories :— 


1. Continuous running in one direction, with or without speed 
Variation. 
2. Reversible, with or without speed variation. 
3. Intermittent running in one direction. 
4. Those requiring precision of control. 


Morors FoR Continuous RUNNING MACHINES. 


In this class are included all motors for machines the drives of 
which run in one direc<ion continuously for a sufficiently long period 
to make special provision for repeated stopping and starting un- 
necessary, such as punches, shears, counter-sinkers, drills and such 


machines as are reversible by belt. These form the bulk of the plant 
and are the simplest to deal with technically, although the shipyard 
engineer will find that they afford him plenty of problems to solve 
if he desires to keep his repair bill down. 

In some shipyards the practice is followed of fitting cheap and 
simple starting gear, and of sending clectricians round at the com- 
mencement of each day and after meal hours.to start up all con- 
tinuous-running electric motors, and to stop them again prior to 
meal hours. Apart from sundry complications and losses of time 
inherent in this system, it is wasteful of electric power. Few of the 
machines of this class do useful work for more than 75 per cent. of 
the total running time, and some of them for only 25 per cent. of 
this period, or even less. When it is remembered that the average 
punch and shears with flywheel takes very little less current to run 
it light than it takes when doing work the wastage will be evident. 

The more usual practice is to make the man using a given machine 
responsible for starting it when required, and stopping it as soon as 
it is done with for the time being. This saves the wastage referred 
to above, but may result in heavy switchgear repairs, as the class 
of labour handling same is of the roughest ; misuse and even wilful 
damage are not infrequently met with. Moreover, startiug and 
controlling switches for such motors are frequently located in 
positions exposed to the weather, to dirt, dust and mechanical 
injury. Under these circumstances. cheap switchgear of inferior 
design will be productive of continual breakdowns and heavy 
repair bills. : 

It is not the purpose of this article to deal with details of design, 
although reference may be made- from time to time to some of the 
details of standard apparatus. There already exists on the market 
excellently constructed switchgear in sufficient variety to meet 
practically all possible shipyard requirements, full descriptions of 
which are published in the catalogues and leaflets issued by the 
various makers, and from which the ratings of the various standard 
types of switchgear can be obtained. l 

It may be emphasised, however, that such apparatus should be of 
exceptionally simple and robust construction, foolproof and weather- 
proof ; all parts should be easily detachable for renewal, and there 
should be ag few projections as possible on the exterior of the case. 

Neither liquid, face-plate nor barrel-type starters can be cən- 
sidered ideal for controlling direct-current shipyard motors. The 
liquid type is too messy and unstable in its operation. The face-plate - 
type is not sufficiently robust, and is too. susceptible to misuse, 
attempts to make it foclproof render it complicated and quite 
unsuitable for motors of this category. Both these types may, 
therefore, be regarded as obsolete for the purpose in view. The 
barrel type though more robust, is, in its simple form, even more 
susceptible to misuse than the face-plate type, due to the ease with 
which it can be suddenly thrown hard over, or alternatively, left in 
an intermediate position, with consequent damage to the starting 
resistance. The absence of overload and no-volt releases render an 
independent circuit breaker advisable, unless these features are 
dispensed with, in which case a double-pole switch and fuses are 
usually fitted ; the circuit-breaker or switch should be interlocked 
with the ‘starter barrel. 

“If a barrel-type starting switch is definitely decided upon, it need 
not necessarily be of the simple type; the whole of the protective 
arrangements, including a device for preventing the handle from 
being left in an intermediate position, may be embodied within the 
controller case. The resistance, which should not be composed of 
cast iron, may also be self-contained within the case. Such a start- 
ing switch is illustrated in Fig. 1, the whole being self-contained in a ~ 
substantial case; the switchgear is accessible from a door at the 
front and the resistance from a door at the back. 
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This type of switchgear has been developed in a foolproof form 
by several of our leading makers. It is, however, expensive and 
complicated, and troubles with the interlocking devices are too 
frequently encountered. 

Having regard to the rough handling previously referred to, the 
ideal form of starting gear is that which merely provides for the 
machine man a conveniently situated button to push, and admits 
of placing the starting gear itself remote from him, its functions 
being carried out entirely independently of the operator once the 
button has been pressed home. 

An additional advantage accruing from the use of automatic 
starters or controllers is that the fixing of the starting time required 
for each motor can be adjusted according to the particular load 
against which it is required to start, and is independent of the period 
during which the operator holds his finger on the push button or 
other master control switch. It further enables the machine to be 


stopped by a push button from a position remote from the controller | 


in case of emergency. Q 
| Fig. 2 shows’ a strongly constructed push switch having one 
button for starting “up and one for stopping. Only the small‘control 
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Ç Fic. 1.—BARREL-TYPE STARTER. (Allen, West & Co.) 
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current is dealt with. „eTo ensure reliability it is necessary tc see that 
the contacts are self-cleaning, and that, if used for breaking’ circuit, 
the length of break is sufficient to avoid drawing an arc_under any 
conditions likely to be encountered. 

This so-called contactor gear has, in the past, been looked upon as an 
expensive luxury, only to be adopted by cranks secking an outlet for 
excess profits, and with a taste for studying complicated diagrams. 
It has, however, forced its way into a very conservative branch of 
engineering—namely, steel works practice— simply because nothing 
else would stand up so well to the severe conditions under which 
many steel works motors operate. The result of the extended use 
of contactor gear is reflected in simpler designs, improved details, 
standardisation of types and parts, and consequently relatively 
reduced price compared with other types of switchgear, and it may 
now be said that the original objections to automatic control gear 
have been entirely overcome, and this class of manufacture has 
passed from the experimental stage to a recognised position in the 
electrical industry. os 
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For the direct-current motors of the category under review it is 
considered that a simple type of automatic starting switch, such as 
that illustrated in Fig. 3, is all that is necessary. The apparatus in 
itself forms a no-volt release, and an overload relay can ke combined 
with it, or preferably a contactor type overload circuit-breaker 
which renders the usual double-pole switch and fuses at the motor 
unnecessary. . P 

‘In the design of starter illustrated the main solenoid is energised 
by means of a small control switch or push button. The top core 
of the solenoid is then drawn in, thus closing the main circuit-breaker 
through the resistances. The bottom core is also drawn in, gradually 
cutting out successive steps of resistance in correct sequence. The 
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{ Fic. 2.—Press!Burron SWITCHES. 


upward pull of the core is transformed to an upward and outward 
movement of the contact bar, and a subsequent sliding movement, 
which ingures full face contact with the carbon brushes, followed by 
a self-cleaning effect. The movement of the contact bar is retarded 
by means of an electromagnetic brake. The amount of braking 
effect is dependent upon the current flowing in the coil of the electro- 
magnet. As this coil is in series with the motor, the heavier the 
load against which the motor is required to start, the greater will be 
the braking effect, and hence the longer the starting period. When 
the contact bar is fully home the resistances are entirely short- 
circuited by a laminated copper brush. When the solenoid is de- 
energised—say; by} pressing a “stop” button—the top circuit- 
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Fia. 3.—AUTOMATIC STARTER (Watford Elec. Mfg. Co.) 


breaker opens ; the resultant arc is taken on carbon contacts, and is 
ruptured by a magnetic blow-out. 
to the off position, owing to absence of friction at the contacts. 


The lower mechanism falls freely 


Fig. 4 shows an automatic starter of similar type, but of a some- 
what different design. In this case the resistances are cut out by 
separate contact arms, closing in sequence. The speed at which the 
contact arms close is dependent on the correct adjustment of a dash 
pot, which is somewhat apt to give trouble, unless very carefully 
designed, A magnetic blow-out is fitted on the contact which opens 
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the circuit, when used for voltages of about 250 and above. This 
apparatus is somewhat less expensive than that illustrated in Fig. 3, 
and it is submitted that either starter is actually less complicated 
than the controller, illustrated in Fig.'1. It is distinctly preferable 
in damp situations, to mount the apparatus on an iron frame, insu- 
lated with micanite, in preference to the usual slate slab, 

A more elaborate type of contactor panel is shown in Fig. 5. The 
case is of light boiler plate and a special interlocking switch is used 
to prevent the doors being opened while any part of the gear is alive. 
Overload relays are shown in the centre of the panel. This arrange- 
ment, whilst being completely foolproof, does not require the addi- 
tion of any other switch gear, or even fuses at the motor. Current 
control is provided to limit the speed at which the contactors close. 
This apparatus, whilst somewhat more expensive than the two 
previously described, is very suitable and reliable for starting the 
larger motors. 

The position with regard to three-phase switchgear for motors 
of the first category is materially different to that of the direct- 
current apparatus already discussed. A considerable proportion 
of these motors will.be of the squirrel-cage type, and the smaller 
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a Fic. 4.—Avtomatio Starter. (Electric Control Lid.) 
(a) Open. (b) Enclosed. 


sizes of which ‘can be switched?directly on to the mains.¥ If started 
light, this practice can safely be adopted up to_104H.P., and even 
higher "under special circumstances. Three-pole switches of the 
ironclad type are obtainable for this purpose,’ having a spring release 
combined with no-volt and overload trip coils, they embody all the 
protection that is necessary. The case and handle must,’ however, 


_be of robust construction if trouble is to be avoided.% Occasionally 


(%.e., where remcte control is desired) it will be foupd advisable to 
incur the somewhat greater expense of providing a contactor switch 
as illustrated in Fig. 6, combined with an overload relay, and a push 
button switch, similar to Fig. 2. f 

Where starting conditions render the throwing cf a squirrel cage 
motor directly on to the mains inadvisable—provided the stator 
winding is suitably arranged—a star-delta switch may be used for 
the smaller sizes, and an auto-transformer for larger sizes. 

In either case there will be two positions for the starting handie, 
and the switchgear should be so designed as to ensure that it shall 
not be possible for the handle :— 

l. To reach the running position without first passing to the 
starting position. 

2. To be left in the starting position, with consequent damage to 
the winding. \ 

The apparatus should; have two overload (three with earthed 
heutral), and one no-volt trip device to return the switch to the off 
position in the event of an overload or failure of current. Fig. 7 
le two star-delta switches, and Fig. 8 an’auto-transformer of the 

ypes referred to, which for anything in the neighbourhood of 500 
Volts should have switch and transformer parts immersed in oil, and 
contained in a substantial sheet-iron or cast-iron case. Contactors 
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can be used for both the star-delta and auto-transformer apparatus, 


should special circumstances render automatic contro] necessary. 


Certain motors of this category will be required to start up under 
considerable load, as when driving large punches and shears with 
heavy flywheels or belt-driven plate edge planers, the saddle of 
which hag considerable momentum. Such motors should have 
wound rotors and switchgear more on a par with the corresponding 
direct-current motors, with this difference however, that owing to 
inherent characteristics of the three-phase system, the switchgear 
is less susceptible to injury or misuse, and owing to the different 
principles involved, a greater number of alternatives are availble. 
The simplest starting switch for this type of motor is of the face- 


| Fie..5.—Conracron PANEL (Electric Control, Ltd.) 
(a) Case removed. (b) With case, — 
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Fig. 6.—THREE-roLe Contactor Switcn. (Electric Control; Ltd.) 


plate type, having both stator and rotor contacts, together with the 
necessary resistance, combined in the same cast-iron case; an 
example of this type is shown in Fig. 9. It is provided with a no- 
volt release in the stator circuit, which returns the starter arm to 
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the off position in the event of failure of supply. An overload 
release is also provided, preferably in the rotor circuit; but where 
the motor is fitted with a brush lifting and short-circuiting device, 
the overload coil must be placed in the stator circuit, observing 
however, that most motors of this category are placed high up on 
their machines, rendering such a device inadmissible. A time lag 
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distribution box. It can be satisfactorily applied to most of the wound 
rotor motors of this category. In the case of large moters, for which © 
the face-plate type is unsuitable, the alternatives are the barrel type, 
contactors and the eddy-current starter. The former is not s9 
susceptible to injury at the hands of a careless operator as the corre- 
sponding direct-current apparatus. It possesses, however, most of 


Fic. 7.—STar-DELTA Switcu. 


(a) Air Break. 


‘ean be fitted to the overload release where considerable fluctuations 
of.load are experienced. 

This type of starter lends itsclf to the use ef a remote trip push- 
button for stopping the motors in case of emergency. In its simple 
form the starter can certainly be switched on too rapidly by a care- 
ess attendant, but even so, the ill-effects are greatly less than with 


Fic. 8.—AUTO-TRANSFORMER. 
(Geo. Ellieon.) 


direct current, and if preferred a slow-motion gear can be fitted as 
shown in Fig. 10. This, however, is an undesirable complication. 
Generally speaking, the three-phase face-plate starter illustrated 
is free from most of the disadvantages associated with its direct- 
current prototype. All parte are of robust construction and it is 
operated by a substantia! handle ; no further protection 1s necessary 
at the motor, provided the latter is wired from, and has fuses in, a 


(Geo. Ellison). 
(b) Oil immersed. 


the disadvantages previously enumerated, and in addition is more 
cumbersome and expensive ; nevertheless, it is frequently used in 
combination with a three-pole ironclad switch and fuses, in prefer- 
ence to contactor gear which, whilst providing all the protection 
and freedom from breakdown of the direct-current apparatus is 
considerably more expensive than either the latter or the barrel- 
type just referred to. a 

. In cases where a large initial starting torque is required, the eddy- 
current starter or controller offers exceptional advantages. When 
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used in conjunction with a three-pole contactor in the stator circuit, 
it provides all the protection associated with contactor gear, com- 
bined with other features. Where the plant is provided with a fly- 
wheel the eddy-current apparatus acts as a slip regulator automati- 
cally lowering the speed of the motor, and enabling the flywheel to 
part more readily with its stored energy. Fig. 11 illustrates two 
forms of eddy-current starter: they comprise low-resistance coils 
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wound on iron cores, thus ensuring that the external circuit of the 
rotor shall consist as nearly as possible of reactance. $ Assuming the 
rotor to be at rest and the current to be switched on, the frequency 
in the rotor circuit will_be that of the supply, and the voltage jwill be 
at its‘*maximum, but since both the frequency and voltage of the 
rotor are proportional to the difference in speed between the rotating 
flux in the stator and the revolving rotor, both the frequencyJand 
voltage of the rotor will decrease as the rotor accelerates. 

The starter generates a comparatively; high} E.M.F. in opposition 
to the rotor voltage. * As the rotor accelerates this E.M.F. gradually 
diminishes ; but as the frequency of the rotor circuit also’decreases, 
the starting current remains practically constant. 
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Fic. 10.—Facre PLATE TYPE STATOR AND ROTOR SWITCH, 
WITH SLOw MoTIoN Gear. (Geo. Ellison.) 


It will accelerate the rotor more quickly and efficiently than a 
resistance starter with the same starting current. Should the torque 
for which it is designed be exceeded, it will at once slow the motor 
down until the overload is removed, when it will automatically run 
up to speed again. 

The apparatus is simple, and if properly constructed there is 
practically nothing to get out of order. When not required as a 
slip regulator, a contactor is generally used to automatically short- 


circuit the rotor when up to full speed. Applications of this type 


of starter to motors in other categories will be considered later. 
Regarded from the point of view of reliability of operation and 

freedom from stoppages, the most desirable form of switchgear for 

motors of this category may be briefly summarised as follows :— 


A. For Direct Current.—Push-button control operating through 
a simple form of automatic gear. If variable speed is desired a 
separate field regulator can be fitted. 


B. For Three-phase Current.—(a) Small squirrel-cage motors, a 
three-pole switch preferably having protective devices embodied in -it. 
(b) Large squirrel-cage motors, an oil-immersed star-delta or auto- 
transformer switch having protective devices embodied in it. (c) 
For wound rotor motors, either a face-plate starter comprising stator 
and rotor contacts, resistance and protective devices within the 
same case, or (for large motors or special duties) an eddy-current 
controller. 


MOTORS For REVERSIBLE MACHINES. 


. In this category are included motors operated by the same class 
of labour and in surroundings similar to those of the previous cate- 
gory, but subjected to frequent and®usually rapid reversals, and 
driving such machines as plate edge planers, plate straighteners, 
plate-bending rolls and the like. 

Machines such as plate-edge planers when fitted with reversible 
belt drives come under the previous category, but it is often desired 
to avoid the troubles inherent in such a drive and to adopt a more 
efficient arrangement, namely, that of gearing a reversible motor 
directly to the machine. Jn this case reversal can be effected auto- 
matically through the medium of an adjustable tappit switch and 
is thus independent of the operator. This necessitates the use of 
some form of automatic control for the tappit to operate. Such 
control for direct-current motors mgy be on the Ward Leonard 
principle, as adapted in the Lancashire‘ Dynamo Company’s planing 
machine drive, or by the somewhat simpler method of using mechani- 
cally-operated switches of special design as in the Vickers drive, 
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or again it may be by an ordinary reversible contactor panel. The 
first alternative, although admirable for large planers in machine 
shops, is too elaborate for plate-edge planers. The same, to a less 
extent, holds good for the Vickers drive which, for this particular 
duty, possesses no advantage over a contactor panel as illustrated 
in Fig. 12. This can be made completely fool-proof and be placed 
in any suitable position adjacent to the machine ; the operator will 
exercise control by means of a triple push-button switch, one button 
for each direction of revolution of the motor and the third to stop 
at any desired point. Should speed variation be required in the 
case of D.C. motors it should be obtained by means of a separate 
field regulator placed conveniently for the operator. 

Should the motor be of the three-phase type a contactor panel 
similar to that for direct-current may be used, but it will be found 
simpler and more effective to adopt the eddy-current controller, 


Fic. 11.—Eppy CURRENT STARTER (Electric (‘ontrol, Ltd.) 


{a) Rectangular Pattern. (6) Round Pattern. 

illustrated in Fig. 11, as at the moment of reversal it exerts a power- 
ful braking effect on the motor, assistingito pull it up rapidly and 
re-accelerate it in the opposite N quickly than with 
ordinary contactor gear. 


Fra. 12.—Two-trer ENCLOSED CONTACTOR PANEL. 


Reversing switches in Top Tier. Front Covers removed. (Allen West 
& Co.) 


Reversal is actually obtained by the provision of an automatic 
reversing switch placed in the stator circuit and operated by the 
tappit switch previously referred to. The motor may be started 
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‘and stopped as required by means of a triple push-button switch. 
No special protective devices are necessary and the whole apparatus 
is simple and reliable. It is equally applicable to three-phase motors 
operating under the severe duty of driving straightening rolls or 
plate-bending machines. It must be remembered, however, that 


the eddy-current controller does not admit of speed variation, it — 


: smoothly and rapidly accelerates up to full speed and although the 
‘machines under consideration do not actually require to run at 
various speeds, it is essential that some control of the speed should 
from time to time be exercised. This can quite well be done in the 
case of the eddy-current controller by “ inching,” in which’ case, 
however, the push buttons should preferably be arranged to start 
the motor on being pressed and held down and to stop it on release. 
If preferred, a master controller may be used as shown in Fig. 13, 


‘Fic. 13.—Masrer CONTROLLER FOR CONTACTOR GEAR. (Allen 


West & Co.) 


in preference to the push button. The eddy-current controller will 
be found equally applicable to the screwing down motors as to the 
main motor of large plate-bending rolls; but in the case of direct 
current, to which the eddy-current controller cannot be applied, a 
compromise is sometimes adopted consisting of a reversible contactor 
panel with master controller for the main motor and barrel-type 
controllers for the screwing down motors. 

Generally speaking, it is becoming increasingly desirąble to use 
reversible contactor panels for all direct-current motors of this 
category ; but where this is deemed inadvisable on thè score of 
high first cost the most satisfactory alternative is the barrel-type 
controller, although—in view of the frequent reversals required by 
his particular duty—it will be found to provide plenty of occu- 
tation for the repair staff in dressing up contacts and renewing 
fingers, which, however, may to some extent be minimised by 


providing controllers of larger size than would usually be fitted to 


the respective motors. 
MOTORS FOR INTERMITTENT RUNNING PLANT. 


, Under this heading control gear will be dealt with for motors 
which, whilst frequently allowed to run continuously, might be 
lightly loaded for a considerable portion of the total running 
time, the periods of light load occurring at too frequent intervals 
to render it feasible to stop and start the motors by hand. They 
can usually. be controlled automatically with advantage and are 
used for driving such plant as air compressors, hydraulic and other 
pumps, and certain types of fans delivering, say, varying volume 
at constant pressure. 

That automatic switchgear for controlling air compressors is not 
more widely used is probably due to its high initial cost and to the 
fact that the compressor makers supply mechanically-operated 
unloading devices which, in some instances, claim to reduce the 
power absorbed when running light to 10 per cent. of the full-load 
demand. Such devices are complicated, do not always operate 
satisfactorily, and in practice the light load is rarely as low as 15 
per cent. of the full load and often nearer 25 per cent. to 30 per cent. 
of it. At the same time the fitting of automatic stopping and 
starting apparatus requires some consideration. Where the demand 
for compressed air is fairly constant and approximates to the capa- 
city of the compressing plant, and where the capacity of the air 
receivers is on the small side, the resultant stopping and starting of 
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the plant, even with a pressure range of 15 per cent., would be so 
frequent as to render the adoption of automatic apparatus inadvis- 
able, especially with three-phase current. In the case of direct 
current rather more latitude is allowed as the motor need not 
necessarily be stopped but be slowed down only, by manipulation of 
the field current. 

It will also be obvious that in a large pneumatic power station 
comprising a number of units, regulation can be carried out with 
one unit and the remainder can run constantly. Under such cir. 
cumstances it would not be essential to fit automatic stopping and 
starting gear to more than, say, two units. l 

Electrically-driven air compressors operate under very different 
conditions to the machines in the first category; the plant 
will be placed in an engine room, presumably clean and well 
looked after, and the control gear will be operated by 
skilled attendants. Should, therefore, it be considered un- 
necessarv to fit automatic stopping and starting gear and 
to let the motor run continuously, then a mechanical 
unloading device should be fitted which will enable the 
motor to start light. If of the direct-current type, 
starting gear for small compressors may consist of an 
open or enclosed panel containing a face-plate starter with 
overload and no-volt trips, double-pole switch and fuses, also 
field regulator if speed variation is arranged for as shown in Fig. 14. 
For motors of about 100 H.P. the automatic type starter as illus. 
trated in Figs. 3 and 4 is advantageous, and for large motors a con- 
tactor panel similar to Fig. 5. An ammeter should be provided with 
each equipment and a voltmeter is frequently a useful addition. 

If of the three-phase type, it is advisable to control the stator by 
an oil-immersed three-pole switch having the protective devices 
and instruments previously referred to, and the rotor (of small 
motors) by a liquid resistance or eddy-current starter. The rotor 
of large motors should be controlled by an oil-immersed metallic 
resistance switch. Both stator and-rotor switches should preferably 
be of the ironclad type, interlocked as indicated in Fig. 15. 

Should the conditions be favourable to the adoption of full auto- 
matic control, this can best be achieved in the case of small motors 
by the use of an automatic switch 
panel, as illustrated in Figs. 3 or 4, 
with the addition of an air-actuated 
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sure gauge type, as shown in Fig. 16. 
For larger motors something more 
elaborate is necessary which should 
consist of an air-governor switch, an 
unloading device and a contactor 
panel, embodying the protective and 
other devices essential to procure 
reliability of operation under all cir- 
cumstances. 

The governor switch may be of 
the type shown in Fig. 16, or of the 
piston type, which is adjustable 
between wide limits by means of 
weights. 

The unloading device ensures that 
the motor shall start light and consists 
of a magnetically-operated pilot 
valve, which admits air to the main 
unloading valve on the compressor, a 
small valve should be provided for 
opening the pressure valve to atmo- 
sphere after unloading. The main 
unloading valve should also be 
arranged to unload if required, at a 
pre-arranged pressure, should it be 
desired to run the compressor con- 
tinuously. 

The contactor panel maybe on the Fia, 14.—Srartiva PANEL 
lock- out or series relay principle. If por DIRECT CURRENT MOTOR 
controlling a direct-current motor wira SPEED VARIATION. 
having some speed variation through (Igranio Co.) 
manipulation of the field, a small l 
motor-operated field regulator may be provided as shown m 
Fig. 17. The small motor can be arranged to be started and 
stopped by the air governor acting through a relay, but the system 
must be so interlocked electrically as to ensure that, the; compressor 
motor can only start with full field. 

For very large motors an arrangement giving satisfactory results 
consists of the employment of a small pilot motor, energised from 
the air-governor switch and operating a contact arm which energises 
in turn the necessary contactors for outting out the starting resist- 
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ances and which may, if desired, regulate the field of the compressor 
motor if for direct current; this arrangement does not depend on 
current control but is a time system and lends itself to unloading 
and to gradual shutting down of the motor. Figs. 18 and 19 show 

in which this arrangement has been embodied, for direct 
current and for alternating current respectively. 

The contacto: panel should be provided with a small hand- 
operated switch for usep in conjunction with the unloading valve 
referred to above to enable automatic control to be cut out, should 
it be necessary to run the motor continuously. 

A simpler and less expensive type of automatic control for three- 
phase motors can be obtained by the adoption of a liquid starter, 
operated by a small motor, a contactor stator switch with protective 
devices is, however, necessary, together with the air-governor 
switch, and preferably the unloading device previously described. 
The saving in cost, however, is not great, and this apparatus is for 
various reasons not as satisfactory as those previously described. 


Hydraulic pumps of small size are sometimes belt driven, the motor 


runs continuously, and the pumps are stopped and started by 
striking gear operated directly from the accumulator or by a small 


cylinder, controlled by a pilot valve operated from the accumulator. — 


Fic. 15.—SEPARATE STATOR AND Rotor SWITCHES INTERLOCKED AND 
Om ImmeERsED. (Geo. Ellison.) 


The motors of larger pumps were at one time allowed to run con- 
tnuously and the pumps either stopped and started by a clutch, or 
also allowed to run continuously and to pump through a bye-pass. 
Such arrangements would come within the scope of the first category. 
_ The motors of modern pumps, except those of very small size, are 
invariably stopped and started automatically by the accumulator 
when respectively at its upper or lower limit of travel. 

The actual starting mechanism may be either mechanically or 
electrically operated; in the former case a barrel-type controller 
is generally employed and operated by a rack and pinion, the latter 
being attached to the controller spindle and the former receiving 
its motion from a small cylinder controlled by a pilot valve, which 
m turn is actuated by tappits on the accumulator. One of the best- 
known examples of this type is Towler’s patent ‘‘ Jumper ” control 
gear; this is used in conjunction with a bye-pass arrangement to 
ensure that the motor shall as far as possible start light. The out- 
standing features of this arrangement are: That the so called 
“jumper ” device provides for the barrel moving or jumping from 
contact to contact at a predetermined speed. The moicor is loaded only 
when it has attained full speed and is unloaded priorto stopping. The 
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jumper gear can be cut out and the controller operated by hand at 
any time, and the motor left running on the bye-pass if desired. The 
mechanical parts are simple and can be adjusted whilst in operation 
without danger. A circuit breaker with protective devices can be 
interlocked with the jumper gear. ; 

Control by means of electrically-operated switchgear presents 
many analogies with that of air compressors, except that a small 


Fic. 16.—Am GOVERNOR AND RELAY. 
(British Thomson-Houston Co.) 


switch, similar to that shown in Fig. 20 and operated by tappits on 
the accumulator, takes the place of the air-governor switch, and the 
bye-pass valve usually operated from the accumulator, takes the 
place of the unloading device. The bye-pass valve may, if pre- 
ferred, be operated by a small servo-valve actuated in turn by a 
solenoid ; this additional complication is, however, rarely warranted. 


Fia. 17.—CONTACTOR PANEL WITH FIELD REGULATING SwITOH. 
(British Thomson- Houston Co.) 


The actual contactor panel will be similar to that required for an 
air compressor, except that the necessity for both starting and stop- 
ping slowly is somewhat greater in the case of hydraulic pumps, 
the arrangements shown in Figs. 18 and 19 are particularly suitable 
for the control of such plant. Where two or more pumps work on 
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the same system, provision should always be made for governing 
on one or more pumps and running the others continuously in con- 
junction with the bye-pass valve. SE 

Motors driving pumps supplying tanks and controlled by a differ- 


Fia. 18.—DIRECT-CURRENT CONTACTOR PANEL WITH Pitot MOTOR. 
(British Westinghouse Company.) 


ence of water levels operating through a float switch, are usually of 
small size. The switch may be similar to that shown in Fig. 20, 
actuating an automatic starter of the types shown in Figs. 3 or 4. 
For very small motors the float switch may throw the motor directly 
across the mains without the use of a starting resistance; if for 
direct current, however, it is desirable to leave a small amount of 


Fic. 20.—Fxoat or TAPPIT SWITCH FOR ACCUMULATORS. 
(British Thomson-Houston Company.) 


resistance permanently in circuit. The float switch should be pro- 
vided with both quick break and make. A similar system of control 
may be adopted in the case of motors operating fans as in the case 
of air compressors. 

Motors ror MACHINES REQUIRING PRECISION OF CONTROL. 

In this category are included motors for cranes, winches, capstans 
and the like, which are usually required to bring the mechanism 
they operate to rest in a more or less definite position. At the same 
time such plant is not required to operate in a shipyard with the same 


degree of nicety as it would be required to do, say, in a large turbine 
erecting shop, and the provision of contactor gear for controlling 
such plant would only be justified on the score of exceptional diffi- 
culty of control, such as with high voltage or unusually large currents. 
For practically the whole of the motors of this category, the barrel. 


Fia.19.—ALTERNATING-CURR ENT CONTACTOR PANEL WITH Pitot Motor. 
(British Westinghouse Company.) 


type controller will be found very suitable-; it must, however, be 
extremely robust in construction and provided with an ample 
number of steps. The resistance should not be of cast-iron. The 
isolating switch and fuses or circuit breaker (if any) should be iu 
a heavy, iron, weatherproof case, and where not precluded by 
expense, controllers of the type illustrated in Fig. 1 should be used. 

‘In cases where contactors are used they should be controlled by 4. 
inaster switch having a position for each contactor to allow of the 
maximum amount of speed control and to facilitate the sustaining 
of the load m certain instances. Owing to the lack of speed control 
and the inability to sustain the load when desired, the eddy-current 
controller does not lend itself as well to the control of three-phase 
motors of this class as it does to those of the previous classes. It 


Fic. 21.—Capstan SWITCH, PEDAL OPERATED. (Allen West & Co.) 


can, however, be applied with success to hoists, which have a definite . 
travel from floor to floor, no speed range being necessary. Jt may . 
also be used to a limited extent with haulage capstans. | 
In the case of capstans required to operate at one speed only, but 
for which the eddy-current controller may be inadmissible, contactor 
gear can be used with advantage, the master switch being Pe a 
operated as shown in Fig. 21, results in a very compact and sub- | 
stantial arrangement. , 
The foregoing remarks deal somewhat broadly with the types of | 
switchgear available for the various purposes of a modern shipyarc: 
They will be quite sufficient, however, to indicate the variety of such 
apparatus, and to emphasise the necessity for giving careful con: 
sideration to local conditions before making a final decision, m order 
to ensure that the best possible switchgear for any particular purpo’’ 
may be selected. l 
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Electric Welding Applied to Shipbuilding. 


By J. H. COLLIE. 


Summary.—After reference to the general systems of welding that are available, the author describes briefly the particular systems how 


mostly in use, and then passes on to the question of testing electric welds. 


riveting, and details are included of an electrically-welded ship. 


A comparison is given between electric welding and 
In conclusion, reference is made to recommendations by Lloyd's 


and the American Bureau of Shipping as to the applications of electric welding to ship construction. . 


LTHOUGH electric welding is not new, it is only during the last 
few years that it has been prominently brought forward as a 
serious competitor to riveting for shipbuilding and structional 

iron work. This is probably owing to the large amount of war work 
that has been in hand both in this country and America, which has 


made engineers look round fornew methods of meeting the general . 


labour shortage. Perhaps what brought electric welding to more 
general notice was the very useful work done by American engineers 
in repairing the damaged machinery of German vessels lying in 
American ports, which enabled them to put to sea very much sooner 
than could have been done by replacing the castings. As descriptive 
accounts of these refits have been given in the engineering journals, 
it is not necessary to give particulars. 

The application of electric welding to shipbuilding presents many 
difficulties. Welders have to work in very awkward positions, have 
to make vertical and overhead welds in confined spaces, have to 
work in all kinds of weather. Owing to the difficulty of judging by 
superficial observation whether the weld is good or not, a great deal 
must depend on the conscientious work of the welder. Then again, 
welders have to look at their work through coloured glasses to pre- 
vent damage to their eyes by the rays from the arc. It is, therefore, 
essential to have a system that ensures a continuous deposit of sound 
metal, that is, comparatively easy to apply at the exact spot where 
it is required; and, given ordinary precautions and care, is unlikely 
to give welds with burnt or oxidised metal. In the author's opinion 
the Quasi-Arc system fulfils these conditions, and it is this system 
that has been adopted by the author’s firm for shipbuilding work. 

This is not an experiment to prove electric welding, but an experi- 
ment of a new application of a proved system of electric welding, to 
see if it is not possible to improve on the present method of assem- 
bling ships by riveting, and this can only be a success if carried out 
with a system of undoubted reliability. 

Electric welding may be classed under two systems, namely, arc 
welding and resistance welding. In the former, welding heat is 
either produced by an arc between a carbon negative electrode and 
the metal to be welded, the welding metal being introdyced in the 
shape of a melt bar.; or welding heat produced by an arc between 
a metallic electrode and the metal to be welded, the welding metal 
itself forming one electrode. 

The carbon method is not much used now because of the following 
objections. The flame is not easy to control; it is saturated with 
hot carbon and carbon gas from the electrode, which carbon is taken 
up by the molten metal, and sometimes causes it to become burnt or 
brittle ; the intense light of the arc is rather dangerous to the operator, 
who has to wear a-mask, as both hands are occupied. With themetal 

electrode the operator can hold a light screen with a small pane of 
coloured glass before his face during welding, remove it to inspect 
his work and place his electrode at the exact spot where he requires 
it before starting his arc. There are a number of different types of 
electrodes in use, some have various coatings to act as a flux, others 
have a covering of slag material of a volatile character, and 
some form of deoxidiser, generally aluminium or aluminium 
alloy. The action of a refractory flux coating permits the 
electromagnetic effect of the welding current to act upon the 
molten metal, and it applies flux to the weld at a rate that adjusts 
itself perfectly to that of the melting of the electrode. In fact it is 


probable that without this covering it would be impossible to do - 


satisfactory overhead welding. 

The necessary apparatus for arc welding are :— 

1. A suitable source of electric energy. 

2. An electric circuit for conveying the energy. 

3. Welding clamps and electrodes. 

Any kind of direct-current generator may be used, although it is 
desirable to use generators that are designed for the special con- 
ditions under which they are to operate. 
bp Sometimes constant potential, and sometimes constant current 
machines are used. Constant potential is the system most com- 
monly in use, and an ordinary compound-wound dynamo with a 
voltage varying from 60 to 100 volts is suitable. With this any 
number of arcs may be operated in parallel, provided suitable con- 
trollers are used. : 

The actual E.M.F. across a metallic arc varies from 15 to 30 volts 
depending upon the current, the voltage is never below 60 and 


seldom above 100. The difference between the generator voltage 
and the arc voltage must be consumed in resistance; therefore, 
from an economic standpoint it is desirable to use a low-voltage 
generator. However, a resistance in series with the arc greatly 
improves its stability, and if the resistance is removed the arc be- 
comes sensitive and unstable, and good welding cannot be per» 
formed. 


Fia. 1.—TxHeE ‘ Prescot’? Spot WELDER. HAND-OPERATED TYPE FOR 
LIGHT IRon AND STEEL PLATES. | 


In the constant-current system no resistance is used, and thereforé 
resistance losses are eliminated and the stability of the arc depends 
directly upon the design of the generator. In this system it is only 
practicable to use one arc with each machine, so that for welding on 
a large scale as in shipbuilding, where there may be 40 or 50 welders 
on one ship, it is not a commercial possibility. 


Fig. 2.—“ THOMSON ” Spor WELDER HyDRAULIOALLY OPERATED. For 


LIGHT IRON AND STEEL PLATES. 


Electric welding can be done equally well with alternating current, 
but as voltages of about 50 for alternating and 100 for direct current 
are considered the maximum for safe handling, direct current is 
preferred, so that when an alternating current supply is available 
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it is necessary to transform to direct current, either by means of 
induction motors driving generators or by rotary converters. : 

The author’s firm have put down as a first-instalment a 100 kw. 
constant potential generator driven direct by a 150 H.P. induction 
motor fed direct from a 3,300 volt three-phase supply. 

As the conductors require to be of large section to carry the heavy 
currents involved, it is necessary to put down the generating plant 
as near as possible to where the welding is to take place. 

Resistance welding differs from all others, in forcing through the 
metal to be heated electrically such a volume of current that the 
resistance of the metal is sufficient to bring every molecule of the 
section traversed by the current to the desired temperature. The 
actual process is somewhat similar in application to hydraulic 
riveting with a gap riveter, the arms of the welder being of copper 
and forming the ends of the secondary winding of a transformer. 


The plates or objects to be welded are held between two projections 


on the copper arms, an alternating current is then passed through 
the primary coil, and the objects to be welded form the point of 
greatest resistance in the secondary circuit ; consequently they get 
hot enough to weld the two points together. The arms are brought 
together by hydraulic power, and the current is shut off automati- 
cally when a predetermined movement has taken place. 

This system, when applied to shipbuilding, necessitates the em- 
ployment of very costly plant and calls for heavy currents. It is 
suitable for making butt joints, and for spot welding plates and 
structures together that can be assembled in the sheds before erecting 
in the ship. This is done very quickly, and provided that good 
transportation systems are provided, cheap and reliable work can 
be done. 

It may be employed on fabricated ships if they are likely to be 
constructed to any extent, but for general shipbuilding the author 
is of the opinion that its use is very limited. _ 

It may be of interest to mention that plates up to 1 in. thick have 
been spot-welded in America, but not on shipbuilding work. To 
give some idea of the power required it may be stated that a machine 
to butt-weld wheel tyres takes anything up to 10,000 amperes at a 
voltage varying from 1 to 3 volts. Any alternating ourrent supply 
is suitable provided the plant is capable of taking the heavy peak 
loads that are required for heavy welding. 

Figs. 1 and 2 are spot-welding machines suitable for light plating. 
In one of them the plates are pressed together by hand, and in the 
other by hydraulic power. 

As the author’s firm are using the Quasi-Arc system, it is proposed 
to give a brief description of it. 

It is a fusion process and the weld is obtained by the autogenous 
union of the metal; unlike the oxy-acetylene or carbon-arc system, 
no preheating is required, however large the work may be. It 
produces a perfect joint owing to the fact that the heat introduced 
into the weld is automatically governed by the we of the special 
electrodes employed. 

In this process, the highly-localised heating agency of the electric 
arc is employed to bring about autogenous union, the fusion starting 
immediately the aro is struck, but under such conditions that through- 
out the whole operation the fused and adjacent metal is entirely 
protected from all oxidising influences. 

It is of the utmost importance in ship work that the joint shall 
contain no trace of oxide, as not only does the presence of oxide 
greatly reduce the strength of the weld, but it renders it particularly 
liable to corrosion. 

: THE Quasi-Arco SYSTEM. 

The Quasi- Arc system does not require any special plant. A supply 
of current, either direct or alternating, at about 100 volts, and a 


suitable resistance for regulating the current is all that is necessary. ` 


The electrodes consist of metal rods of suitable iron covered with a 
blue asbestos, in which an aluminium wire is introduced to act as a 
deoxidiser. The action is as follows: The bared end of the electrode 
is held in a suitable holder connected to one pole of the current supply 
by means of a flexible cable, the return wire being connected to the 
work, Electrical contact is made by touching the work with the 
end of the electrode held vertically, thus allowing current to pass 
and an aro to be formed. The electrode, still kept in contact with 
the work, is then dropped to an angle when the arc is immediately 
destroyed owing to the special covering passing into the igneous 
state, and as a secondary conductor maintaining electrical connec- 
tion between the work and the metallic core of the electrode. The 
action once started, the electrode melts at a uniform rate so long as 
it remains in contact, and leaves a seam of metal perfectly diffused 
into the work; the covering material of the electrode, acting as & 
slag, floats and spreads over the surface of the weld as it is formed. 
The fused metal, being entirely covered by the slag, is thereby com- 
pletely protected from all risk of oxidation. The slag covering is 
readily chipped or brushed off when the weld cools, leaving a bright 
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clean metallic surface. The following claims are made for this 


system :— 

The process will be found on trial to be the quickest and cheapest 
method for welding joints or metal plates from 4 in. to 2in. thick 
and upwards and to give a metallurgically sound job. 

It is simple and rapid in application requiring no special skill, and 
consequently results in important saving in labour costs. There 
is perfect diffusion of the fused metal into the work causing a com- 
plete weld. 

The added metal is perfectly sound, homogeneous, and free from 
oxidation or blowholes. 

No pre-heating of the work is required. 

The very local heating that takes place lessens the distortion of 
the metal so common with other methods of welding. The correct 
temperature is automatically governed by the nature of the special 
electrodes employed. 

The metal at the joint is less liable to suffer from erosion than the 
surrounding work. 

It is quite unnecessary in any ied to clean the surfaces to be 
welded. 

j. The two following tests are taken from a number carried out by 
the Quasi- Arc Company. 

7” (a) The first one is a fatigue test. A test piece 20 in. by 2} in. 
by # in. welded through the centre was subjected to an alternating 
tarsion test in the following manner: One end of the test piece was 
fixed in a headstock which held it rigid, while the other end of the 


) 


piece was held in a chuck which, by a simple contrivance, can be 


rocked on the long axis of the piece through an angle of 20 deg., thus 
alternately twisting the piece along its axis and subjecting it to a 
complex shear. This piece has undergone 200,000 alternations 
through an angle of 20 deg. (10 deg. each side of the vertical). Clear 
signs of disintegration are visible throughout the original metal 
(which formed the fixed end of the piece), whilst the metal in the weld 
itself, and that immediately surrounding it, remained quite sound 
in spite of the fact that it transmitted the stresses which had broken 
up the original bar. 

(b) Another was to test the modulus of elasticity of the deposited 
metal. To do this a bar measuring 20 in. by 1-01 in. by 0-375 in. 
was made entirely of metal deposited by the process in question ; 
this bar was tested in the unworked state at the engineering labora- 
tory of a well-known university, and the modulus of elasticity was 
found to be 11,700; this compares with 12,500 for wrought-iron, and 
with 13,500 for mild steel. 

The author considers these as two most important tests, as they 
approximate somewhat to the strains that may 9e expected in 
welded work on ships 

The following particulars as to size of dibstesdes and current 
required are given by the Quasi-Arc Company :— 
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Preparation of butt joint. 
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open 
ced right through to 70 deg. and 
left close at bottom. Two runs 
are necessary. 
First run 
Second run... 
Veed right through to 70 deg. and 
yy in. open. Two runs are neces- 
sary. First run 
Second run ... 
.| Veed through to 60 deg. and 4 in. 
open. Two runs are necessary 
First run... 
in.| Veed right through to 60 deg. and 
$in. open 6 
Three runs are necessary. 
First run ... 10 | 75 to 85 
Second run... 8 | 95 to 110 
Third run ... 6 | 100 to 120 
For heavy plates over 1} in. thick, 
_it may be necessary to vee half- - 
way through from both sides. 
After welding as for ł in. fill up 
with 


100 to 120 


4 | 150 to 175 


Some objections are raised to this system on account of the wasteful 
use of energy in the resistances, but to overcome this the company 
have quite recently introduced reactance coils which enable the 
voltage to be reduced to the neighbourhood of 60 volts for use with 


75 to 85 . 
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multiple welding plants. The author has carried out some experi- 
ments with a reactance, and finds that with 75 volts pressure 
quite good results are obtained. This is certainly a step in the 
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with the are. The use of such resistance, however, is extremely 
uneconomical, as it has been established that the consumption of 
current in this balancing device is far greater than in the arc itself. 
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Fia. 3.—“ PREMIER ” WELDING PLANT. DIAGRAM OF CONNECTIONS. 


right direction and should reduce the size of plant required very 
considerably. 
THE PREMIER SYSTEM. 


A very compact plant is now being put on the market by the ` 


Premier Electric Welding Company, in which no steadying resistance 
at all is required, but which up to the present is only suitable for a 
single welder. The following is a description of a small petrol engine 
portable set. It consists of a 10 B.H.P. “‘ Gardner” petrol engine, 
direct-coupled to a dynamo of a very special type giving an output 
of 43kw. This dynamo is in turn direct-coupled to a series-wound 
exciter which is connected to the magnet windings of the dynamo, 
thus supplying a constant current which is regulated by a variable 
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Fia. 4.—OSOILLOGRAM WITHOUT SHBIES REACTANCE. 


rheostat. When used for welding, the dynamo is connected§with 
the arc through a special reactance, so arranged that the two separate 
mindings can be connected either in series or in parallel; it is in- 
tended that the series arrangement should be used for smaller welding 
currents for light work, and that the parallel arrangement should be 
employed on heavy work with stronger welding currents. The 
machine has been designed with the object of decreasing the size of 
the welding dynamo, whilst at the same time increasing its efficiency. 
It is a well-known fact that if an electric arc is fed directly from a 
constant current supply the action of the arc is very erratic, and in 


_ Order to overcome this instability it has become the practice to 


include in the welding circuit heavy banks of resistance in series 


In this patented welding set this problem has been solved by the 
peculiar winding of the dynamo, which makes it possible to dispense 
altogether with the steadying resistance and thus to reduce the size 
and consumption of the machine considerably less than that of any 
other welding set on the market. In addition to the advantage of 
small size, it has been established that this plant supplies a smoother, 
more flexible and steadier welding current than can be obtained from 
any series-resistance controlled welding dynamo. This feature is 
obtained by the employment of a reactance which, electrically, has 
a function similar to that, mechanically speaking, of the flywheel of 
anengine. Owing to the small size, and weight being under 2 tons, 
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Fia. 5.—OSOILLOGRAM WiTH SERIES REACTANOE. 


this makes an extremely portable set. A number of these sets ate 
at work and give very satisfactory results. a 

Fig. 3 shows the general arrangement of windings and ireult. 
Some oscillogram records showing the advantage of series reactance 
as a steadying means are shown in Figs. 4 and 5. In experiments 
with and without series reactance, the initial rush of current without 
reactance was 220 amperes, but when using one, the rush of current 
was only 180 amperes. It is evident that by checking the rush of 
current at making current, and by sustaining it on drawing the arc, 
the reactance largely prevents fusion of electrode and breaking of 
arc, thus reducing the skill requiréd in electrode manipulation. 

The British Westinghouse Company, in conjunction with the 


t 
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British Arc Welding Company, have designed a special type of pro- 
tected generator for use as a single-unit welding plant, which em- 
bodies all the peculiar characteristics for arc welding ; no steadying 
resistance in series with the arc circuit is required with the machine, 
the short-circuit current can be adjusted to be less than the normal 
full-load current. This is accomplished by the use of a separate 
excitation current. Fig. 6 shows a diagram of connections for 
this set. 

Another single-unit welding motor-generator of interest is that 
of Messrs. Davies & Soames, which is being put on the market by 
The Equipment & Engineering Company. In it the limit of output 
is controlled by a compound-wound magnetic clutch between the 
motor and generator. When the predetermined current is reached, 
the series coil overpowers the shunt coil in the clutch, and slipping 
takes place till normal conditions are resumed. 


q 


To haree Weraca. 5 


.. $ 
BDB e Sunt Wires. 
- © Scwadatcry Encirea Winaing. 


Vorraac Reeuartor. 
Connecren wm Swunr. 


Werwing Cunrent R@eeuraree. 
Commectco in Separate EXCITATION 
Cracuir. 
Fia. 6.— DIAGRAM OF CONNECTIONS FOR BRITISH WESTINGHOUSE 
Company’s SPECIAL WELDING DYNAMO. 


The advantages claimed are as follows: Any dynamo giving 
sufficient power may oe used and be so driven from any suitable 
source of power, its characteristic being so altered as to make it 
suitable for the work. The maximum current to be taken can be 
set at any value within the limits of the dynamo. When the appa- 
ratus has been set for any desired current, the latter remains prac- 
tically constant from short-circuit to the maximum length of arc 
that the volts will maintain. There is no necessity to snatch at the 
arc when striking it. The electrodes can be rubbed together and 
the arc drawn out as desired. A short arc does not produce a 
rise of current and consequent burning. The operator is thus 
enabled to give his full attention to the work, since the arc 
cannot run away from him. There are no jumps and breaks in 
the current, such as would be obtained by a magnet cutting 
in and out a “limiting resistance.” There is no resistance 
whatever introduced into the welding circuit, consequently the 
whole of the watts generated are used upon the work. This 
attribute not only reduces the operating cost, but substantially 
increases the plant efficiency. Fig. 7 shows the general arrange- 
ment of plant and circuits. 


STRENGTH OF WELD, 


To study the effect of current on the strength of weld and pene- 
tration of fusion, some experiments have been made with different 
types of weld and different currents on each type. The pieces were 
welded as near flush as possible and machined to the thickness of 
the plate before pulling. In the full bevel joint where the are played 
directly on the surface, the welds were better than the original 
material. In the half bevel and square joints, the low current failed 
to cause sufficient penetration to fuse the thick edges of the joint 
through the full section, and therefore some of these broke at the 
joint, while where the current was sufficient to fuse through they all 
broke outside the joint. Blow holes are caused by the liberation of 
occluded gases, the reduction of oxides and consequent formation 
of CO, and the inclusion of vapours or permanent gases during 
welding. Welded joints do not appear to be appreciably affected 
by small variations in electrode diameter. In general, too large an 
electrode diameter for a given current results in slow deposition of 
metal; increasing the arc current to obtain more rapid deposition 
will result in heating of weld, with the liability of melting through 
the weld. An excessive current also produces deeper fusion, but 
not better fusion, and hence requires more filling material. Too 
small an electrode diameter for a given current will result in the 
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dropping of large globules from the electrode, and hence imperfect 
fusion ; reducing the arc current, when the mass of weld is large, will 
will also reduce the degree of fusion. 


TESTING. 

One of the present disadvantages with electric welding is the 
difficulty of testing the work when completed. It is generally 
possible to form a good idea of the character of the weld by super- 
ficial observation, but this is not altogether satisfactory, as there 
may be layers of slag, or blow holes in some of the bottom layers 
which are not visible. Various ways of testing have been suggested, 
including magnetic, electric resistance, and acoustic methods. 
Petroleum is very searching in showing up blow holes, cracks and 
seamy work, but in the author’s opinion none of these are satis- 
factory, and until something better is discovered it is considered that 
a small electrically-driven emery wheel run over the work is as good 
a Means as any, as then the character of the work can be seen below 
the skin. In the absence of proper means of testing, it is very im- 
portant to see that welders use the correct electrodes, current and 
voltage, for the different classes of weld ; and in this way eliminate 
as far as possible the causes of faulty work. It is also advisable 
that welders should be instructed as to the temperatures required 
to melt different irons and steels, the composition of electrodes, 
composition of covering and flux, and values of current and volts, 
and thus learn to take an interest in the technical part of their work. 


. ELECTRODES. 


In America the bare metal electrodes are favoured. Very good 
results seem to have been obtained by the General Electric Company 
of U.S.A. with bare electrodes. 

The following is a comparative analysis of the G. E. and Quasi 


and Toncan electrodes.— , , 
G. E. Metal. | Quasi-arc. | Toncan. 


D 


SAI o) a E ceive. 0-01 0-05 Trace 
BUI PDUP eissesiscausvesass ieie 0-061 0:031 0-046 
PhosphoruS..........csesscevsceess 0-068 0-024 0-010 
Manganese ...........cscessceseees 0-50 0-55 0-16 
Car DOM vicsviscacsaecvagsetiss egsneees 0-17 to 0-21 | 0-17 to 0-21 0-10 


It will be seen that there is not a great deal of difference between 
them, in fact, the carbon contents are exactly the same in the Quasi- 
arc and G.E.C. It is possible to: work with smaller bevels with the 
Quasi-arc on account ofthe insulation. | The Quasi-are electrodes are 
considerably; more expensive than’the-bare’ wire ones owing to the 
covering, and as this item in shipbuilding amounts to a very con- 
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Fic. 7.— GENERAL ARRANGEMENT OF ‘*DaySoHMS’” PLANT AND CIRCUIT, 


siderable sum, the use of the Quasi-arc type will have to be proved 
by experience to justify this extra expense. So far as the author 
has been able to judge, the Quasi-arc type electrodes are easier to 
work, and require less skill than bare electrodes, and the work in 
consequence is less liable to be irregular, and as has been stated, 
this is of great importance where so much of the work is done under 
difficult conditions. 

It is not practicable to weld with alternating current with bare 
electrodes, but satisfactory welds can be so made with Quasi elec- 
trodes. 

In the G. E. method the positive side of the line is connected to 
the work to be welded and the negative side to the wire electrode 
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The positive side of the arc is higher in temperature, and by con- 
necting the negative side to the electrode it does not melt so fast, 
giving more time to heat the piece to be welded. It is also found 
that the electrode does not stick to the work as much when the 
polarity was reversed. 


` COMPARISON oF CoSTS. 


So far there are no reliable figures as to comparison of costs 
tween riveted and electrically-welded ships, for the simple reason 
that no electrically- welded ships of any size have been built. Welding 
shows a considerable saving on certain fittings on ships apart from 
the actual structure, also there is practically no punching or caulking 
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Fio. 11.—RIDER PLATES TO FLOORS AND CENTRE KEELSON. 
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Fra. 12.—RIDER PLATE TO FLOOR AND SIDE KEELSON. 


necessary. But the present method of application of welding is very 
slow, and in the author’s opinion, although the amount of labour 
might be less, the time spent in building would be considerably 
longer. 

The assembling of entirely welded ships also presents some difficul- 
ties. Then again, welders would be more affected by the weather 
than riveters. It is probable that for the present some combination 
of both methods will be the most economical. 

It is estimated that a saving of about 10 per cent. can be made in 
the steel work of electrically-welded ships, owing to being able to do 
away with unnecessary sections of steel and large overlaps of plating, 
which are essential to riveted ships. m l 
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The advantage and disadvantages of welding ships may be summed 

up as follows :—, | 
Advantages.—Practically no riveting, punching, or caulking. 

Saving in total weight of steel. Watertight and stronger joints. 
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Fia. 13.—ALTERNATIVE MErHOD of WELDING RIDER PLATES TO FLOORS. 


FRAME. 


Fic. 14.—F eames To FLOORS. 
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Fic. 15.—RvuBBER PLATE TO SHELL AND GOGGLED SHELL SEAM. 


Disadvantages.—Slowness of welding. Difficulty of testing, and 
liability to bad welds. Difficulty of erection on slips. Welders 
more dependent on good weather than riveters. Difficulty of 
screening arcs from adjacent workers. T 
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PARTICULARS OF WELDED VESSELS. 


The British Government have built a 275-ton steel barge having 
steel plating } in. to ¥ in. thick, and with a normal cost of electrodes 
it was possible to build the vessel in 25 per cent. to 40 per cent. less 
time, and with about 10 per cent. less material than a riveted barge. 
The speed of welding is stated to have been with in. plating about 
7,ft. per hour. All watertight joints are welded continuously inside 
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Fia. 16.—Muruop or ERECTING STRINGER PLATE, BEAM KNEES, 
BRACKETS, &c. 


Fra. 18.—W EB BRACKETS AND BEAM KNEES. 


and outside,or continuously on one side and tack-welded on the other, 
depending on the position of the weld. With non-watertight joints 
and fixings, tack-welding only is necessary. Small-welded vessels 
are also in operation and giving good ‘results in America, The 
Electrical Welding Committee of the U. S. Shipping Board . Emer- 
gency Fleet Corporation has formally urged that a 9,300 ton dead- 
weight ship be built by this process. The general sentiment among 
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experts is, however, to build a small vessel first. Meantime a 42 ft. 
welded midship section of a 9,600-ton ship is to be built for demon- 
stration purposes at the yard of the Federal Shipbuilding Corpora- 
tion, Kearney, N.J. The author’s firm have under construction a 
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Fia. 19.—Bzrams AND STRINGER PLATE TO Hatou COAMING. 


PLATING LAPPED on ALTERNATE STFFENERS. 


Fra. 20.—BULKHEAD STIFFENERS AND LAPS. 
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coasting steamer of 500 tons dead weight, which is being entirely 
welded, and, as will be seen by Figs. 8 to 20, has been specially 
designed for the purpose of taking some advantage of the possibility 
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of saving steel due to welding, and also to simplify the application 
of welding, by having the minimum number of overhead welds, and 
having as many welds as possjble done on the skids before erection. 

Fig. 21 gives particulars of tests carried out by the author's firm 
in conjunction with Lloyd’s Register of Shipping. 


Yield Point. Thickness, Tons per sq. in. 
Plain Plate isa diwsriesciecsvetusesccseesssecd ġin 14-9 
Butt welds oo cccsicosecssssccecescsncucecvesies 4 in 14:3 
Plain plate ..........esesoessoossssosssseesosse # in. 150 
Butt welds ............cccseesssceessesereoeers į in. 14-6 


Shock. 
tin. plates, butt weld, 2 cwt. dropped 9 ft. Permanent deflection, 
8łin. Weld remained sound. 
} in. plates, butt weld, 4 cwt., “Toppen 12 ft. Permanent deflection, 
l2 in. Weld remained sound. 
Spread of blocks supporting plate, 4 ft. in each case. 


Figs. 22 and 23 give sections through two proposals for electrically 


welded ships; Fig. 22 is constructed with channel plates and is 
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Fig. 22.—EWERTZ PROPOSED TYPE or ELECTRICALLY WELDED Surv. 


entirely welded. Fig. 23 has angles riveted to the plates, and the 
angles riveted together by hydraulic gap riveters. The outside 
joints of the shell plates are welded. Both designs are framed o 
the longitudinal system 


RECOMMENDATIONS OF LLOYpD’s REGISTER OF SHIPPING AND 
AMERICAN BUREAU OF SHIPPING. 


Lloyd’s Register of Shipping and American Bureau of Shipping 
recommend electric welding for the following work :— 


Deck rail stanchions to plating. 
Clips for detachable rail stanchions. 
Continuous railing rods (joints). 
Attaching deck collars (L. rings) around ventilators. 
deck collars (L. rings) to smokestack. 
cape rings, smokestack, pipes, &c. 
galley fixtures to plating. 
9 bath and other fixtures in officer’s quarters. 
” cowl supporting rings to ventilators. 
Bulward top splicing and end fitting. 
Skylights over galley. 
(a) Engine room stairs and gratings ; (b) boiler room stairs and gratings, 
Attaching (a) and (b) to plating. 
Grab rods on casing. 
All stairs and ladders, including rail attachments. 
Door frames to casing, hinges, catches, hold coach hooks, &. 
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Clip for attaching interior wood finish to casing. 

Entire screen bulkhead. 

Coal shutes. 

Bolts of W.T. and O.T. boundary bars on bulkheads, or floors in double 
bottom. 

Ventilation cowls. 

Stacks and uptakes. 

Bulkheads (that are not structural parts of the ship), partition bulk- 
heads in accommodation. . 

Framing and support for engine and boiler room flooring or gratings, 

Cargo batten cleats. y Si i 

Tanks (that are not structural parts). 

Shaft alley escapes. 

Steel skylights over accommodation spaces. 

Engine room skylights. 

Grab rods on exterior and interior of deok houses 

Deck houses not covering unprotected openings through weather decks. 

Remforcing and protecting angles round manholes. 

Joints of W.T. angle collars at frames in way of W.T. flats; 


Other parts of a vessel in which electric welding is proposed must 
be submitted for consideration. 
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Fia. 23.—AUTHOR’S PROPOSED TYPE oF COMBINED ELEOTRIOALLY 
WELDED AND HYDRAULICALLY RIVETED SHIP. 


(Owing tothe difficulty of overhead welding, it may be advisable | 
to fit hydraulically riveted butt straps to the bottom p!ating). 


The British Admiralty have used electric welding at Admiralty 
dockyards for the following purposes :— 

Welding the plates of tanks, &c., pipe flanges and ventilating ducts, 

Making holes in armour plating to receive studs for securing bulges 
to armoured vessels. The studs are inserted in the holes and then welded 
into position. Some of these studs were tested to destruction without 
disturbing the weld. 

Welded manhole coamings to propeller shaft tubes. 

Fitting dished strips over riveted joints of hull plating to stop leakage 
at the riveted butt. 

Repairing fractures in cast steel stern posts and rudders, the fractttres 
of which were reinforced by means of electric welding. Welding plates 
forming the auxiliary hull of cruisers where the stability had to be ins 
creased and protection provided against submarine attac 

The author is indebted to Sir G. J. Carter, K.B.E., managing 
director of Messrs. Cammell Laird & Company, Birkenhead, for 
permission to publish tests and particulars of welded ships under 
construction ; also to Messrs. the Quasi-Arc & Premier Electric 
Welding Company, for particulars of their systems ; and would also 
acknowledge particulars taken from Capt. Caldwell’s Report to the 
U.S. Shipping Board Emergency Fleet Corporation on : Electric 
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Electricity in Marine 
Engineering. | 


It is a considerable time since we dealt particularly with 
the subject of electric power as applied to shipbuilding and 
on board ship, and since that time the subject has become 
increasingly important. Indeed, during the, war, this 
branch of,engineering has been of vital importance to the 
country.& In this period of stress it has been necessary to 
study efficiency in effort as far as possible, and since the 
application of electric power in this class of work makes for 
the Lighest efficiency, electricity has played a prominent 
part. We have therefore felt it desirable to devote a special 
issue of THE ELECTRICIAN to this subject, and this week 
we give a number of interesting articles by well-known 
engineers dealing with various. 

At one time it was usual for each shipyard to have its 
own generating station, but the power requirements have 


so far developed, and at the same time public supplies — 


have become increasingly available at cheap rates, that 
private power stations have tended to disappear. Not only 
has this made for more reliable supplies of cheaper power, 
but it has freed shipbuilders from a part_of the subject 
which to some extent was foreign to their calling, and has 
left them more free to devote their energies to construction. 

The use of electric power leads at once to great flexibility, 
and this is seen admirably in every modern shipyard. For 
example, present-day installations of electric cranes would 
be impossible without the intermediary of the electric 
motor. Then there is the fixed machinery of one kind and 
another, running into many varieties. These, no doubt, 
could be belt-driven by steam plant in the old fashion if 
such were necessary. In the case of portable plant, how- 
ever, such means are admissible, and many labour-saving 
and time-saving devices which are now in everyday use 
would not be available if it were not for the electric drive. 
Here, also, there is a great field for all types of electric 
control. Much has been done in this direction in recent 
years, and owing to the need for very robust types of 
mechanism the drum type of controller has largely given 
way to the contactor type, and other interesting devices 
have been introduced, among which may be mentioned the 
so-called “ eddy-current ” controller. 

Of work which is essentially electrical and which has 
been developed enormously during the last two or three 
years, electric welding takes the foremost position. In 
shipbuilding it may be said that this method of construc- 
tion, which bids fair to cheapen the cost of production very 
considerably, has not yet reached the stage of standard- 
isation. In some respects it is still in the trial stages, but 
we may look forward to the time when electric welding is 
used much more extensively in this connection, once 
engineers have become accustomed to the results that are 
obtainable and the methods that must be adopted to obtain 
these results with certainty. 

When we turn to the use of electric power on board ship, 
the thoughts of the electrical engineer turn at once to the 
question of electric propulsion. This method has many 
marked advantages, but when we come to comparisons of 
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space and weight, which are very important, we find that 
electric propulsion has a very keen rival in the shape of the 
geared turbine. It seems doubtful, as will be seen by 
reference to an article by Mr. J. F. NIELSON on another 
page, whether we can expect electric propulsion to be used 
to any considerable extent in the mercantile marme. On 
warships, on the other hand, there are certain considera- 
tions which are of much greater relative importance, such 
as speed in reversing and manoeuvring, and greater freedom 
from breakdown through the use of a plurality of units. 
It is quite possible, therefore, that in respect to warships 
the lead of the American Navy may be followed. 

Other applications on board ship include the well-known 
light and motor installations, and the utilisation of search- 
lights which have been developed to an increasing extent 
during the war. On all these subjects our readers will find 
interesting articles in our present issue which will show how 
large a field there is for the electrical industry to supply in 
shipbuilding and on board ship. 


Reviews. 


Elements of the Electromagnetic Theory of Light. By L. 
SILBERSTEIN. (London: Longmans, Green & Co.) Pp. vii.+ 48. 
3s. 6d. net. 


Í 

This is a little volume on a big subject by a first-class 
authority. About one-third of the volume is devoted to an 
account of the origin of the electromagnetic theory, and deals 
with the peculiar properties that had to be attributed to the 
ether to make the facts agree with, the hypotheses, if the 
displacement theory could be retained. This account, critical 
and illuminating, will be read with special interest by those 
who already possess a considerable knowledge of the hypotheses 
that have been put forward ; but it will also interest men of 
ordinary attainments, for it is lucid and explanatory, and the 
general reader cannot help but derive considerable benefit from 
its study. A second third proves Maxwell’s equations, and 
applies them to a study of reflection and refraction in homo- 
geneous isotropic substances ; this part deals with Fresnel’s 
formule of reflection and refraction, and with Brewster’s Law 
of the Polarizing Angle. The remaining part deals with the 
optics of crystalline media; it obtains Fresnel’s expression 
for the velocity of a wave in a doubly refracting crystal ; and 
it deals with double refraction in biaxial and uniaxial crystals. 

Of the 10 short sections into which the book is formally 
divided, eight treat the electromagnetic theory with the aid 
of vector analysis ; and the author states that “ those readers 
who are not faniliar with vectors can acquire whatever is 
necessary to follow the present deductions by reading Chapter I. 
of the author’s ‘ Vectorial Mechanics,’ Macmillan, 1913.” 

Anyone who has waded through the work involved when 
reflection and refraction are studied with the aid of Cartesian 
co-ordinates will have a feeling of regret for (so to speak) a 
mis-spent youth, when he sees the neat, simple and short 
proofs given in this book with the aid of vector analysis. 

A. GRIFFITHS. 


Aircraft Identification Book.. By R. Bortase Matrurws and 
T. CLARKSON. (London: Crosby Lockwood & Son.) Pp. xii. 
18. 3s. 6d. net. 


This little book is concerned primarily with the identifica- 
tion of aircraft, which has now so multiplied in its various 
forms that identification is not a simple matter. A tabular 
analysis is given showing how the various types are evolved 
and numerous skeleton diagrams are included. Apart from 
this part of the subject, there are sections giving technical 
terms, notes on camouflage, characteristics and marking of 
German aeroplanes, &c., &c. At the end of the book the 
authors deal with the “ figure alphabet,” which enables 
persons to remember the numerical classification of the ma- 


_chines more easily, and the decimal classification of the subject 


is also given according to the Dewey system. 
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Summary.—The author dea!s briefly with electric distribution for electrical portable plant and then passes on to describe a number 
of portable machines. These include the electric caravan, winches, sawing machines, electric drills, and electric deck planers. 


LECTRICITY, as a means for the distribution of power, owing 
to the.ease with which it can be applied and the variety of 
uses to which it can be put, has quite revolutionised not 

only shipbuilding bu: the whole industrial world. Within the last 
few years developments on this line have been without parallel. 
Shipyards, which but yesterday were driven by the primitive 
wall-bracket type of steam engine (generally ‘non-condensing), and 
which had been doing good service for 50 or 60 years, have now had 
these superseded by electric motors, and, wherever possible, they 
draw their supply from central stations. 

The “ portable ° possibilities which open out to the shipbuilder 
who has expeditious and economic instincts are all ready to hand. 
The word ‘‘ economic ”? has been purposelv used, for portable possi- 
bilities are also ready to hand and very largely taken advantage of 
with compressed air. (Compressed air, however, while safe and, to 
a large extent, immune from breakdown, is anything but economical. 
Needless to say it falls to electricity to affiord that variety of adapta- 
tion, ease of distribution, and economic working which is so necessary 
in shipbuilding establishments. 

It is proposed herein to give a few instances of these “ portable ” 
possibilities of electricity as applied in a modern shipyard. 

DISTRIBUTION. 

As a general principle, the power is conveyed from the power 
house or sub-station by means of underground cables to distributing 

illars having watertight outlets for the various portable connec- 
tions (Fig. 1). These pillars are preferably made of wrought iron 
so that they can stand, without injury, the knocking about to which 
they are exposed in a shipyard. l 

They are usually placed at the heads of the berths and in suitably 

laced position down the berths, and arranged with a view to keeping 
the lengths of the necessary portable cables down to a minimum. The 
voltages in common use are 500 volts direct current and 440 volts 
alternating current, with 250 volts direct or alternating current for 
lighting, and 100 volts direct current provided from a special motor 
generator for the temporary lighting of vessels, electric drilling and 
electric welding. These pillar boxes are very often fitted with a 
ral division, having the high-voltage fuses and control gear fitted 
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Fic. 1.—PILLAR Box with OUTLETS FOR PORTABLE PLANT. 


to the one side, and the low-voltage fuses and control gear fitted to 
the other. -On the sides of these pillars there is fitted the requisite 
number of outlet sockets of a water-tight pattern. These are angled 
downwards so that the portable cables leave the plug without danger 
of short-circuiting through their own weight on the side of the plug 
nipple. 

The portable cables used between pillar box and vessel are often 
V.I.R., and scrap pieces at that. Where, however, the work is 
tackled in a more thorough fashion, “ Cab Tyre ” cable is uniformly 
adopted, and, where this has been the case, the extra initial ex pendi- 
ture has been more than justified by the sturdiness of this kind of 
cable, the abuse which it will stand, and the long time it remains 
serviceable in spite of rough usages 


PoRTABLE MACHINES. | 

Taking now the electrically-driven portable machines generally 
in use in a shipyard, we may begin our observations by referring to 
the 100-volt lighting and welding caravan, which is illustrated in 
Fig. 2. This is a very handy accessory to a shipyard, and in the 
particular yard where it is installed it is used for electric welding, for 
100-volt temporary lighting, and for electric drilling on ships in the 
fitting-out basin. 

As the almost universal voltage used for electric lighting installa- 
tions on board ship is 100 volts, it follows that with an equipment of 


Fia. 2.—CARAVAN FOR MOVING AROUND THE YARD witH A MOTOR 
GENERATOR FOR WELDING AND OTHER PURPOSES. 


this kind vessels nearing com pletion can have the permanent lighting 
installation connected up both for tem porary lighting and for testing 
and also allows of tem porary wiring to be removed sooner than would 
be otherwise possible. 

In old vessels laid up for overhaul the lighting installation can 
at once be connected up, thus, to a great extent, doing away 
with the necessity of working by hand-lamps, or fitting up a 
temporary electric lighting installation. The caravan accommo- 
dates a 30 kw. motor generator, with its accompanying |switchgear 
for the motor and generator ends. The motor end is 500‘volts direct 
current, and, as already mentioned, the generator end‘is 100 ‘volts 
direct current. The connections for both ends are taken to plugs 
and sockets conveniently housed on the underside of the caravan 
floor, so that the connections supplying the caravan and feeding from 
the caravan are accessible for changing about without having to go 
into the caravan itself to connect or disconnect the supply leads. 


ELECTRIC WELDING. 

It may be well to remark at this juncture with regard to electric 
welding that the rapid development of this class of welding is a con- 
vincing proof of its economic utility, and sufficient argument for its 
installation for many purposes where riveting and caulking have 
hitherto been applied. In a shipyard its application is to be found 
in the construction of steel hulls, steel pontoons, hatch and'manhole 
coamings, deck scuttles, engine-room skylights, funnels, ventilating 
trunks and cowls, stanchions and deck structures generally. The 
process is also being successfully applied to structures which hitherto 
have had to be worked hot, such as angle rings, &c. 

Welding with metal electrodes offers unique opportunities for the 
rapid and economical production of composite steel structures, and, 
in considering the adoption of the process, it is advisable to embark 
on as generous a scale as the prospective application will justify. 
As a general estimate it may be said that electric weldiag on up-to- 
date lines will result in at least 50 per cent.increased output and 50 
per cent. reduction in net cost compared with the customary methods 
of riveting and caulking. 

When a new plant is being installed for welding only Mì to 70 volts 
is quite sufficient and effects a considerable saving, but, as 100 volts 
is the usual voltage for lighting, drilling, &c,, the saving is not con- 
sidered great enough to justify putting down two plants giving 
different voltages so close to each other. 

From the;caravan illustrated, three 100-ampere sets of welding 
units can be operated, each unit consisting of a resistance with 
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regulating studs housed in a weatherproof case. From these regu- bolted down to the floor of a vessel in process of construction, It 
lating studs the following currents can be obtained, viz., 5 amperes, can be shifted along from one end of the ship to the other as the 
10 amperes, 15 amperes, 20 amperes, 40 amperes, 50 amperes, and erection goes on. The motor is only 10 u.P.,‘and can lift 30/40 cwt. 
any combination up to a total of 140 amperes, the amount of current at 30/40 ft. per minute, the supply forjthis winch coming from one of 


used depending on the nature of the .weld,and the thickness of the the permanent >utlets studded round ‘the berths as already referred 
material being welded. to. ` 


In addition to this there are the portable leads ending near the 
operator at a board having an ammeter and switch mounted upon it, 
and from which flexibie cables go to the electrode holders. 


PORTABLE Saw. 
Another of the useful labour-saving machines, the use of which is 
rapidly extending, is the portable electric saw for wood. The want of 


Fia.f5,—PortasLe Warpina END) Wixcu ror DEALING WITH SHIPS’ 
FRAMES, ANGLES AND) (INTERNAL BULKHEADS, 


some mechanical means for reducing the manual labour required 
in ripping and cross-cutting timber on board vessels building, fitting 
out, or repairing which in all cases must be at some distance from 
the sawmill or machine shop is supplied by any of the good types 
of portable ‘electric saws nowon the market. When these are not 
available the method adopted by the joiner or shipwright is to mark 


Fic, 3.—PorTaBLE ELECTRIC WELDER IN USE AT A SHIP’s RUDDER, 


WINCHES. off his work, and proceed to use the handsaw when the work is not 
The illustration’ iniFig.'3 shows ‘work being carried‘out on‘a'vessel’s too laborious, but when of a very heavy nature the timber has to be 
rudder post. -: conveyed to the mill or machine shop, sawn to the dimensions re- 


One of the most common uses of electric power as applied to quired, and conveyed back to the ship. Either of these methods 
portable machinery takes the form of the portable winch. The occupies a considerable time, and it is obvious that a great saving can 
design and horse-power varies,as also the operations to which these be effected by having a portable power saw on the spot. 
machines are put. Generally speaking, however, there are two main 
designs, one commonly known as the “ Barrel ” Winch, the other as 
the “ Warving ” Winch. 


‘Offithe"two*illustrations shown in winches, the portable barrel 
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Fie. 4.—PORTABLE SHIPYARD (WINCH. Fra. 6. 


winch (Fig. 4) is used for shifting about between berthsles required Fig. 6 shows a very useful type, and is adapted for ripping,,cross- 
and for doing odd jobs about the yard. This winch consists of a drum, cutting, and, by means of a slewing table, it can be used for bevelling 
two warping ends, a totally enclosed 20 H.P. crane-rated motor, with and cutting at any angle. There are various sizes, ranging in weight 
totally enclosed reversing controller and resistances combined, and from 12 cwt. to 18 cwt., and fitted with eye-bolts for lifting on the 
capable of dealing with 5 tons at a tifting speed of about 35 ft. per cart or lorry for transporting. The machine can be put down into a 
minute. The “ Warping” Winch as shown in Fig. 5 is one of the hold for working ceiling sparring, or insulating work, or placed in 
handiest machines in a shipyard. Its utility is best known to those the ’tween decks as more central for all classes of wood-workers on 
entrusted with the erecting of the ship frames, floor plates, bulkheads, board. This machine is a great success, and as many as four have 
beams, and all other small parts which have to be dealt with by power been installed on one large vessel fitting out. The, saw is motor 
for lifting into positions internal to the ship. The winch{as shown is driven, the}power ranging from 4 B.H.P. to 10 B.H.P., and it is fitted 
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with all necessary guards to comply with the Factory Act. Some- 
times a band saw is used, which has all the advantages of the above 
as regards portability and usefulness. 


PORTABLE ELECTRIC DRILLS. 


These have not been in great demand until lately because of the 


many advantages in the shape of sturdiness and immunity from 
breakdown on the part of compressed air drills, but electrice drills 
are now being adopted in many shipyards on 100-volt circuits. It 
has been found that a voltage of 500 volts or 250 usually leads to 
trouble, but where 100 volts is available the writer has known of 
drills working daily for over 12 months without a single breakdown. 
One of the great advantages of the electric drill is that it takes so 
little power for the same work as compared with the pneumatic drill. 

It may be interesting to mention that the average pneumatic drill 
takes 27 cubic ft. of air per minute at 100 lb. pressure, thus requiring 
on the compressor motor something like § B.H.P., whereas an electric 
drill of the same capacity only requires about 3 H.P. Turning this 
into units, it would mean about 3} unitsĵfor the compressed air drill, 
as against one unit for the electric drill; on the ld. per unit basis 
this would work out at 3}d., as against 1d. per hour. 


Fig. 7 shows holes being reamered by one man on the tank top of | 


a class ‘“‘ H ” standard vessel, operating from 100-volt direct-current 
circuit. 

Fig. 8 shows two men boring holes for electric wires on the front 
of the bridge deck house of a cross channel vessel now building. These 
drills are also very useful where a large amount of heavy construc- 
tional work in wood is required. Hand-bored holes with the common 
shipwright’s auger was both laborious and ex pensive, and accuracy of 
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ling seldom secured. Using one of these electric hand drilling 
Machines, one man can do more work and{with greater accuracy 
thania dozen men with augers. All that is required is to fit the 
ordinary wood drill into the same machine as is used by the iron- 
working department. . 
PORTABLE ELECTRIC DECK PLANE. 

~ There is still another portable electric tool used by woodworkers 
in the shipbuilding industry, which not only economises in time, and 
makes a first-class finish, but gets work completed by two men where 
probably 20 to 40 men were formerly put on to ““ plane decks,” a 
job which most workers earnestly hoped they would not be sent to. 
The work is tiresome, the men having to go down on their knees to 
hand plane, and, owing to the coarse description of the work through 
the class of wood used, and the fact that the caulking pitch has also 
to be planed, plane irons get quickly blunt, necessitating grinding 
and sharpening at short intervals, all of which does not tend to im- 
ptove the workman’s frame of mind. In large stretches of deck 
unimpeded by fittings, the planing machine will do the work of about 
12 men, and somewhat less as the number of deck fittings and obstruc- 
tions increase. The machine is in the nature of a plane with revolving 
knives from 12 in. to 16in. long, motor driven, and fixed into a 
frame similar to a lawn mower in all respects, even to the two handles 


where the operator works and guides the machine. The motor is - 


fixed between the handles, and the starting gear similarly handy. 
The operator is assisted by a man or boy who helps to pull the 


machine as the motor does not propel, it being only used for oper-. 


ating the knives. Owing to ite shape, it can only do ite work up to 


J 
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within 9in, to 12in. of any obstruction the remainder having to be 
done by hand, but the unfinished portion is a very small percentage 
of any ordinary deck. 

PORTABLE AIR COMPRESSOR. 

Another machine, which is illustrated in Fig. 9, is a portable air 
compressor for taking round the shipyard to distant points beyond 
the reach of the permanent air system. The capacity of the plant 
illustrated is 200 cubic ft. per minute at 100 lb. pressure, the com- 
pressor being driven by a 40 B.H.P. motor. It is also useful for 
putting aboard vessels which have to be fitted out outside the ship- 
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yard altogether, as the plant can be lifted on board and the vessel 
thus made self-contained as regards its compressed air. In most 
places now, power can easily be got anywhere on the quaysides from 
the local authorities’ supply mains. 


STERN Tuse Borinc MACHINE. 

There is another use to which portable electrical machinery is put 
in a shipyard which it would not be well to overlook, .e., the stern 
tube-boring machine. As will be known to most who read these 
lines, the stern tubes of vessels have to be bored in place, and various 
methods of a more or less improvised nature have been in use for 
many years. The writer well remembers the time when a steam 
winch was used to drive the boring machine, the winch in turn getting 
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its steam from a vertical boiler, both winch and boiler being carted 
around to the stern of each vessel, and rigged up as required. This 
in itself was a very cumbersome process and entailed a great deal of 
labour and expense,"and in addition there was the supply of coal, 
taking away ashes and the supply of water. Now all this is done by 
a 5 H.P. motor, which has superseded this cumbersome contrivance 
in most shipyards. 

These are only a few of the many possibilities that open out to the 
shipbuilder and engineer“who has a supply of electricity available 
for the use of portable’ plant. 
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Electric Propulsion of Ships. 


By J. F. NIELSON, M.L.E.E. 


Summary.—After tracing the transition from the propulsion of ships by reciprocating steam engines to direct-coupled turbine 
machinery, the author draws attention to the problem presented to marine engineers of how to overcome the antagonism between 


turbine and propeller efficiencies which led up to the adoption of mechanical, hydraulic and clectrical transmission gears. 


The . 


development of electrical transmission gears is then traced and particulars of recent notable installations of such systems are given 
in detail. The advantages peouliar to this system are then stated, discussed and compared with the results obtained and guarantees 


given by the advocates of mechanical gearing. 


Emphasis is laid upon the greater immunity from total breakdown possessed by the 


electrical method, due to the possibility of utilising a plurality of motor and generator units. 


P to the end of the 19th century the reciprocating steam engine 
was almost sole prime mover employed in propulsion of ships 
For comparatively low powers it was admirably adapted to such 
service, as its low speed coincided with the low-speed characteristics 
of an efficient propeller; for it is well known that for any given 
power the efficiency of a screw propeller is lower the higher the 
number of revolutions. The advent of the steam turbine and its 
rapid progress as a prime mover for large electric power stations 
generating alternating current turned the attention of marine 
engineers at the beginning of the present century to its possibilities 
as a means of propulsion for ships. It had proved its superiority 
on land over-its older rival, the reciprocating steam engine, by reason 
of its greater economy, large overload capacity and the ease with 
which very high powers could be generated in machines occupying 
a floor space and headroom incomparably smaller than were possible 
hitherto. In respect of its application to marine propulsion, it had, 
however, this inherent defect that if it were to be utilised with the 
maximum efficiency for which it was capable of being designed, it 
must run at speeds far beyond that at which propellers could either 
efficiently or for that matter feasibly be run. 

The natural consequence of this antagonism between propeller 
and turbine revolutions was that a compromise had to be made 
between them, a compromise which rendered the efficient application 
of the direct-coupled turbine impossible to vessels of lower speeds 
than about 18 knots. As a very large proportion of the world’s 
mercantile marine consists of the slow cargo tramp and intermediate 
passenger liner, the field for successful employment of the direct- 
coupled steam turbine in such services was closed while remaining 
open to the reciprocating engine. It was not to be supposed that 
marine engineers would unconcernedly accept such a limitation and 
make no attempt to break down the barrier keeping the turbine 
outside such a large and profitable field where its otherwise superior 
qualities could be utilised to advantage. 

Meanwhile the steam turbine was displacing its older rival for all 
such high-speed vessels as warships, Atlantic greyhounds and cross- 
Channel steamers. In all such cases the necessary compromise was 
made between turbine and propeller revolutions so as to average the 
unavoidable lowering of the maximum efficiency to which each was 
capable of attaining. It was not to be supposed that such a state 
of affairs would be accepted as a satisfactory solution of the problem 
and so, while marine engineers were gaining experience in, and im- 
proving upon, the design of the slow-speed direct-coupled turbine, 
they were at the same time turning their attention to the possi- 
bilities of adapting to large units of power, speed reduction gearing 
of the type so successfully applied by De Laval to his steam turbo- 
dynamos. At the same time others, and these notably not marine 
engineers, were looking to hydraulic and electric power transmission 
as solutions of this same problem. The success achieved in the 
development of mechanical gearing has been remarkable. For high 
and moderate speeds, single-reduction gear has proved sufficient, 
while the introduction of double gearing has made it possible to 
attain a very high degree of economy in the propulsion of slow-going 
cargo ships by high-speed turbine machinery. At the present time 
then it would seem that the mechanical system sets the pace for all 
other systems and as will be seen later on, the pace which it has set 
is a tolerably severe one. 

No notice will be taken here of hydraulic transmission systems, 
the purport of this article being to trace the development of systems 
of turbo-electric transmission. Some of the more recent installa- 
tions will be described, and thereafter the rival claims put forward 
by the advocates of mechanical and electrical systems of propulsion 
will be considered. l 

As has already been pointed out, it was the realisation of the fact 
that steam turbines and screw propellers must be run at widely 


divergent speeds if each was to be utilised for ship propulsion at its 
maximum efficiency that first led: investigators to seriously consider 
electrical transmission as one among other possible solutions of this 
problem. 

Other advantages became evident later on, but this question of 
how to obtain maximum fuel economy in vessels having steam- 
turbine machinery as prime movers was the first and probably the 
only consideration. Increased steam economy means more to the 
shipowner than merely a reduction in the cost of operation. Less 
steam consumption means fewer boilers and in consequence less coal 
required to be carried for raising steam. Every cubic foot saved in 
the boiler-room and coal bunker means so many more tons of dead- 
weight capacity available for cargo and consequent increase in 
eaming capacity. 

Provided wages and outlays for repairs and renewals are not in- 
creased, and if economies in the direction just enumerated can be 
achieved, any departure from the prevailing practice in ship pro- 
pulsion becomes worthy of serious consideration. How far electric 
transmission gearing meets these requirements will be discussed later 
on. Meantime we proceed to consider the development of this means 
of ship propulsion and to give some particulars of more recent in- 
stallations. ’ 

The application of electric power to the propulsion of ships is far 
from being of recent introduction, for the earliest known electrically- 
propelled ship dates back some 80 years to the time when Jacobi 
ran on the Neva a 28 ft. electrically-propelled paddle wheel boat. 
The motor which was geared to the paddle wheels was supplied with 
electric energy from -no less than 128 Grove primary cells. The 
maximum speed attained was 3 miles per hour, the motor developing 
less than 1 H.P. 

Except in the direction of river launches for pleasure purposes 
propelled by electric motors deriving their supply from batteries of 


- accumulators, and which hardly come under the category of elec- 


trically-propelled vessels of the type we have presently under con- 
sideration, progress between 1838 and 1903 was very slow. In that 
latter year there appeared the first serious experiment in electric 
propulsion, Messrs. Nobel Bros. having put upon the river Volga. 
in Russia, a vessel of 1,150 tons displacement. The propelling 
machinery consisted of three sets of Diesel engines, aggregating 
360 B.H.P., and each driving direct-current dynamos. These 
machines in turn supplied power to three motors, each of which was 
coupled direct to a separate propeller shaft. Full advantage wae 
taken in this, and three or four similar Diesel engined ships cf the 
possibilities which electricity, particularly in the form of direct 
current, offers in a special degree for control of the propelling 
machinery from the bridge. By means of separate excitation of the 
field magnets of the generators and motors, the operations of starting, 
variation of speed, reversing and stopping were completely under the 
control of the officer on the bridge—an advantage in the navigation 
of inland waters and rivers which requires only to be mentioned to 
be appreciated. The most obvious of the advantages of such 8 
means of control are, of course, that the time lost between issuing 
an order to the engine-room and carrying out that order is entirely 
eliminated. The possibility of a mistake being made in the reception 
of such orders is further obviated and such mistakes are not 
unknown. 

Up to this date, viz., 1908, direct-current generators and motor 
were in every instance employed. This is not surprising seeing that 
the horse-powers installed were well within outputs of commercially 
successful designs of direct-current machinery. 

In 1909, there appeared the first proposal in which alternating 
current was to be used. Plans were prepared and contracts signed 
for the replacement of a triple-expansion steam engine driving the 
single screw propeller of a 2,000-ton cargo tramp steamer by a three: 
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phase cascade induction motor. In this instance the prime mover 
was to be a De Laval steam turbine driving through gearing a three- 
phase generator. The speed reduction from turbine to propeller 

was designed to be in the ratio of 44 to 1, the propeller revolutions 
being 80 at full power. Unfortunately this proposal, in which Mr. 
Durtnall was interested, was never carried out, owing to the vessel, 
in which the experiment was to have been made, suffering total loss 
at sea while the scheme was under consideration. 


The late Mr. Henry A. Mavor was the first to successfully apply 
alternating current to ship propulsion. His first experiment was 
on a small scale. The vessel which he named the “ Electric Are,” 
was 54 ft. in overall length and was fitted with a four-cylinder 
vertical Crossley gas engine of 45 B.N.P. From this small experiment 
Mr. Mavor proceeded to a much larger scheme. A vessel named 
the “ Tynemount’’ was constructed for service on the Canadian 
Lakes and was put ontrial in 1912. She was 250 ft. long, 42 ft. 


beam, 14 ft. draught in fresh water, and was designed for a speed of 


8 knots. 

As prime movers, two six-cylinder 250 B.y.P. Diesel oil engines 
were installed, each coupled to a three-phase alternating-current 
generator. The pressure of supply was 500 volts and each machine 
was capable of maintaining an output of 235 k.v.a. 

k The electrical installation presented features of considerable 
interest. The generators were wound for six and eight poles re- 
spectively in ordèr to provide two different frequencies. At 400 
revs. per min. one machine supplied current at 20 cycles, the other 
at 26-6 cycles per second. The vessel was single screw and the 
squirrel-cage induction motor, which was direct coupled to the 


propeller shaft, was provided with two independent windings in the | 


stator frame, designed to produce respectively 30 and 40 magnetic 
poles The system was what has been designated an “ alter- 
frequency ’’ system. Two definitely fixed speeds were obtainable, 
viz., 78 and 58 revs. per min. At full power both generators were 
put into commission. The 20-cycle machine supplied its energy to 
the 30-pole winding, while the 26-6-cycle machine supplied its energy 
in like manner to the 40-pole winding. The result was that the 
motor ran under full load at 78 revs. per min., the synchronous speed 
being 80. The slower speed of 58 revs. per min. was obtained by 
shutting down the eight-pole generator and switching the six-pole 
(20-cyele) machine on to the 40-pole winding. As the power re- 
quired to drive a vessel varies approximately as the cube of the 
speed, it follows that one engine was fully capable of the duty re- 
quired at the lower speed. In this way high economy in operation 
was obtained at both of the above mentioned speeds. 

The ‘“ Tynemount ” was unfortunately not a commercial success. 
The reasons for its failure are not clear, opinions being divided on 
the subject. The apparent outcome, however, of this experiment 
has been to cause hesitation in the minds of engineers in this country, 
and we have to turn to America to witness further developments in 
electric propulsion of ships, on an increasingly large scale. 

The attention of the United States Naval Authorities appears to 
have been drawn to the possibilities of electric transmission through 
an occasion arising in which the performance of one of their battle- 
ships, the ‘“ Delaware,” fitted with reciprocating steam engines 
using superheated steam was compared with a sister ship, the ‘‘ North 
Dakota,” fitted with Curtis direct-coupled steam turbine machinery. 
From what has been said at the commencement of this article, it 
was only natural that the “‘ North Dakota ” should show up badly 
as compared with the “ Delaware;” more especially as this com- 
parison was based on the results of a simultaneous voyage made by 
each vessel at cruising speed. The voyage which was made from 
Europe to America at 12 knots speed extended over 10 days, at the 


2nd of which time the reciprocating engined ‘‘ Delaware ” was found | 


to have consumed almost 30 per cent. less coal than the turbine- 
driven “ North Dakota.” 

The outcome of an inquiry on the subject appeared i in the decision 
of the U.S. Government to build three ‘ Colliers’ of 20,000 tons 
displacement, and to fit one, the “Cyclops,” with reciprocating 
steam engines, while the others were fitted with their coming rivals. 
The ‘‘ Neptune ” was engined with Parson’s geared steam turbines, 
while the “Jupiter” was fitted out with a set of turbo-electric 
transmission gear. The results of the trials were, of course, such 
as to put the reciprocating engined “‘ Cyclops ’’ out of the running. 
The relative merits of the “ Jupiter ” and ‘“ Neptune ”’ are not so 
self-evident. A discussion of this matter is deferred until after a 
description of the installations of the “‘ Jupiter” and later electri- 
cally- propelled vessels has been given. 

The “ Jupiter” is a twin-screw ship. One three-phase, bi-polar, 
alternating current turbo-generator, rated at 5,450 k.v.a. and de- 
signed to supply current at 2,400 volts, 33 cycles per second, when 
running at a speed of 2,000 revs. per min., supplies energy to two 
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wound rotor induction motors. Each motor is rated at 2,750 B.H.P., 
has a 36-pole winding and runs at 110 revs. per min. Neglecting 
the slip of the motor the reduction in speed between turbine and 
motor is in the ratio of 18 to 1. | 

The vessel went on steam trials in 1914. Her contract speed was 
14 knots on a 20,000-ton displacement. The maximum speed 
attained was 15:1 knots, while an average speed of 14-99 knots was 
maintained during the 48 hours sh aaa trial. The following 
data of these trials may be of interest 


Steam pressure at turbine stop wales ... 168 lb. per sq. in. 


VACUUM eaa acheter vecGansessawhoss 28-2 in. 

Propeller revolutions —...........ceceeceees 116-72 revs. per min. 
Turbine revolutions .............cccsecsceeeees 2,130 revs. per min. 
Alternator output............cccceceseeeeeeees 5,525-8 kw. 

Total power transmitted —.............eceee 7,152 S.H.P. 

Steam consumption per S.H.P. .........665 11-68 lb. 


On the 24-hour trial at two- thirds speed or 10 knots, the following 
results were obtained :—. 


Propeller revolutions .............ceseseeeees 77 rets. per min. 
Turbine revolutions ............cscceeecseeeees 1,410 revs. per min. 
Total power transmitted — .............0000 2,015 S.H.P. 
Percentage of full load .......... 0... cc cceee 28 per cent. 
Steam consumption per S.H.P. ........500 12-31 lb. 


The guaranteed steam consumptions were as follows :— 
At 14 knots 13 lb. per S.H.P. 
At 10 knots 15 lb. per S.H.P. 


@eeteaeteetrseeteaeteestaetgsetesrteengetene 


SCCCHEHP ASH SeFeHRS EDF AEC SHE SEE HES ARSE LE 


The steam pressure at full power was, as noted, only 168 lb., 
instead of 190 lb. per sq. in., as was intended in the original design 
This defect, due to the main steam pipe being too small, was remedied, 
and since the larger main was installed, the water consumption has 
been reduced to 11 lb. per S.H.P. 


The Curtis turbine is similar in design to standard practice for 
power station machinery. The speed is controlled by a governor | 
of the usual type for such machinery. It is, however, designed for 
adjustment through a wide range so tha; the turbine can be held 
under control at any speed from that corresponding to the maximum 
speed of the vessel down to 4 or 5 knots per hour. The generator 
is totally enclosed, with two internal ventilating fans which, after 
drawing cooling air into the machine, discharge it to the stokehold 
forced-draught fans. The heat losses in the generator are thus 
partially recovered at the boilers. The same system of ventilation 
is adopted in the case of the motors. As there are no pole-changing 
devices for speed variation, the switching arrangements are com- 
paratively simple. One phase connection of the generator is con- 
nected directly to one phase of each of the motore, The other two 
phases are connected to the control board in order that the phase 
connections of the motors may be altered as required to effect 
changes in the direction of rotation. These motors, being direct 
coupled to the propeller shafts, are slow-speed machines, their maxi- 
mum revolutions at full power being 115 per minute. They are 
10 ft. in external diameter and their combined weight is almost 70 
tons. 

Special precautions are taken to minimise risk of damage to the 
windings through accidental flooding of the floor in the vicinity of 
the motors, as each motor is installed in a well, surrounded by a 
watertight coaming. In addition to these precautions the windings 
are themselves made as far as possible waterproof. The motors are 
of the wound rotor type with slip-rings connected to water-coole 
resistances which are employed only for starting and reversing, 
These slip-rings are short-circuited under steady running conditions. 
The speed control of the motors, and consequently of the ship, is 
thus partly effected by insertion of resistance in the rotor circuit of 
the motors and partly by altering the generator speed, and hence 
the frequency of the electric supply. The control board comprises 
“ Ahead’ and ‘‘ Astern ” oil-break switches, also the usual com- 
plement of voltmeters, indicating and integrating ammeters, field 
regulators, instruments for control of the dynamo for field excitation, 
frequency meter, steam pressure and other gauges. 

Three small direct coupled turbo-dynamos, each of 35 kw. output, 
supply current at 125 volts for excitation of the main turho- aitemator 
as well as for lighting of the vessel. 

Further details regarding the. boiler installation, P T plant 
and other auxiliaries have been published, but these details are not 
of sufficient interest as regards the subject under consideration to 
be enumerated here. 

Concurrently with this American venture, Mr.. Birger Ljungström, 
a Swedish engineer, began, along with his brother, to seriously con- 
sider the possibilities of applying to electrical marine propulsion the 
turbine associated with his name. They experimented on a small 
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coasting steamer, the ‘‘ Mjölner,” a vessel of about 2,250 tons dis- 
placement and measuring 225 ft. long, 36 ft. beam, 14 ft. 9 in. 
draught, and requiring 900 s.H.P. to drive her at full speed. The 
vessel was ordered in 1913 and was delivered to her owners, the 
Stockholm Rederiaktiebolaget Svea, at the end of 1914. The 
following particulars* of this very recent installation will be of 
interest, in view of the fact that no less than 53 vessels, with powers 
ranging from 6,500 s.H.P. to 1,000 S.H.P., are said to be presently 
under construction in which Ljungström turbo-electric machinery 
will be installed. 

“There are two turbo-generator sets, each set consisting of a double- 
rotation turbine attached to two independent three-phase alter- 
nators, one on each side of the turbine. 

“ A small direct-current generator for supplying current to the 
magnets of the rotors is direct-coupled to one end of the shaft. The 
whole is mounted in a cylindrical casing placed direct on top of 
the condenser. Any leakage from the labyrinthic shaft packings 
of the turbine is taken to the hot well through a water spray feed 
heater. 


‘“ The turbo-generators run at a speed of 7,200 revs. per min., and 
supply three-phase alternating current at 500 volts pressure at 120 
alternations per second. The maximum load is approximately 
400 kw. per generator unit, i.e., 800 kw. for the complete installation. 
The overall length of the turbo-alternator is 10 ft., the external 
turbine blade ring, 15 in., and the weight of the turbo-alternator, 
7 tons. The length of the engine-room is 20 ft. 


“ The generator speed is regulated by centrifugal governors, 
which act direct on the main steam supply through a thfottle valve 
operated by oil pressure. In common with all plants under the 
Ljungström system, the normal pressure of the forced lubrication 
is 35 lb. per sq. inch on the delivery side of the oil pumps. Oil at 
this pressure is supplied both to the main stop-valve and to the 
various bearings, and the turbines can neither start nor operate 
unless such oil pressure is normal, thus ensuring effective and com- 
plete lubrication whilst the plant is in operation. 

“The generating plant has been designed so as to avoid any 
possible trouble from salt or dust deposited on the generator stator 
or rotor. The generator rotor contains no air ducts. The stator 
air ducts are straight, and consequently easily swept without re- 
moving or dismantling any other portion of the plant. The rotor 
is adequately cooled by the draught through the air-gap, such draught 
being provided by circulating the air from a fan fixed on each rotor 
shaft. 

“The ventilating air absorbs the heat from the generator by 
taking the same direct to the furnaces, by ducts leading to the 
Howden preheater fitted in the smokebox in the usual manner, thus 
dispensing with a fanengine. Mica only is used for the insulation of the 
rotor windings, which are consequently able to withstand a con- 
siderable amount of overload without injury. 

“ The condensers are of a.modified contraflo type. No auxiliary 
engine exhausts are led into these condensers, and where outlets are 
unavoidable water locks have been fitied to exclude the entry of 
outside air. An electrically-driven vertical centrifugal pump draws 
the condensate into the kinetic tank. The condensate from the 
feed heaters is led to the main condensers through additional small 
heaters in series with the main feed pipe. 

“ The circulating pumps are three in number, each electrically 
driven by direct-coupled motors running at a speed of 3,600 revs. 
per min. The current is supplied from the main generators. 

“ The air pump system is of the kinetic type. 

“ One electrically-driven rotary multi-stage feed pump is supplied 
for each generator unit. Each feed pump is capable of feeding both 
boilers under full power. The pumps are of the multiple-centrifugal 
type, the motor running at a speed of 7,200 revs. per min., the current 
being also supplied direct from the main generator. The power 
taken by the feed pump is less than 1 per cent. of the total shaft 
horse- power. 

“ The pumps deliver the water to the boilers through feed heaters 
of the inverted-condenscr type. The excess steam used for feed 
heating is taken direct from the turbine at a stage where the pressure 
has dropped to about 30 lb. above atmosphcric pressure. 


“ The propelling motors are of the standard three-phase induction 
type with slip-rings, and run at 900 revs. per min. The motors are 
connected with the driving pinions by means of slipping clutches, 
which are constructed to prevent breakage of propeller blades or 
propeller shaft in the event of the propeller fouling block ice or any 
similar obstacle. 


* Trans. Inst. Engineers and Shipbuilders in Scotland, Vol. LIX., 
p. 285. 
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“ The clutches are so designed that the torque necessary for 
slipping is independent of the friction between the gripping surfaces. 
This has the advantage of preventing the clutch becoming mopera- 
tive on account of possible corrosion, due to the ship having been laid 
up for a lengthy period, or not being in use for any other reason. 

“The gearing is of the helical type. The pinions are of chrome 
nickel steel, and the wheel of forged carbon steel. The shafts carry- 
ing the pinions run in fixed bearings of the same type as the rotor 
bearings; they are designed for minute adjustment, whilst at tho 
same time possess great rigidity. The gear case is fitted to a box 
section bedplate on which the two motors are supported. 

“ The lubrication of the gearing is effected by a separate oil-pump 
delivering the oil to the bearings and to the teeth under pressure. 
Means have been provided for cooling the oil, but practice has shown 
this to be unnecessary, as the gearing runs perfectly cool without 
utilising any special device. The speed of the teeth is low, about 
27 ft. per second. 

“ A Michel thrust bearing is mounted on the forward side of the 


- gear casing. 


“Mancouvring is effected by hand wheel. If the handwheel is 
moved from the central stop or mid-position in one direction, the 
propeller turns in a similar direction, its speed corresponding to the 
angle through which the wheel has been turned. About 120 deg. 
represents full power ahead, and 120 deg. in the other direction 
represents full power astern. 

“ Regulation of the speed of the motors when reversing is effected 
by inserting the rotors of the motors in series with resistances of the 
liquid type. f 

“ These resistances consist of two sets of cones, of which the lower 
ones are stationary and filled with a saline solution, whilst the upper 
cones are mounted on vertical spindles which can be raised or low- 
ered into the lower cones by the handwheeel, thereby inserting a 
greater or lesser resistance in the circuit. | 

“ In mid or stop position, the upper cones are lifted entirely out 
of the liquid and lower cones, whereby the current is broken and the 
motors come to rest. At full speed the two cones come nearly into 
contact, the resistances being simultaneously cut out through a short- 
circuiting switch. . 

“ Reversal is effected with the wheel in mid or stop position, t.e., 
when the rotor is open circuited, and is simply accomplished by the. 
change-over switch which reverses the phases in the main or stator 
current. A saline solution of dilute potash is used as the liquid 
resistance. This solution is circulated and cooled by a small centn- 
fugal pump which is mounted on the same spindle as the circulating 
pump. The cones are of nickel and thus non-corrosive, and are 
counterbalanced, so that the power required to turn the hand wheel 
is nominal. 7 n 

“ The switches are of the ordinary open type, the tension in the rotor 
current of the generator being automatically lowered before the 
circuit is broken ; they are found to work perfectly satisfactorily. 


“ The elasticity of control is considerable, the speed of the pro- 

peller ranging from about 12 revs. per min. to 90 at full speed. The 
total time of propeller reversal from full speed ahead to full speed 
astern was carefully tested on the trial trip of the ‘ Mjélner,’ and 
averaged 15 seconds.” 
» The first British ship to be equipped with electric propelling 
machinery having Ljungström turbines is the ‘‘ Wulsty Castle,” of 
6,000 tons. This vessel was built in Sunderland and went on her 
trials in the summer of last year. The installation is on similar lines 
to that of her predecessor. The horse-power is somewhat greater 
than that of Mjölner, the total out put from the two turbo-alternator 
sets being 1,250 kw. The main propelling motors are of the enclosed 
ventilated type, with enclosed slip rings. Each motor is capable 
of maintaining an output of 785 H.P. and is connected to its propeller 
shaft by double helical gearing. The motor speed is 714 revs. per 
min. at full load, the propeller running at 76 revs. per min. The 
speed reduction from generator to propeller is, therefore, 3,600 to 
76 or 47 to 1. 

The Frederickstad Shipyard, Norway, has on hand orders for as 
many as 25 vessels to be propelled on the Ljungström turbe-electric 
system. One of these vessels, the ‘ Arcturus,” of 4,600 tons dead- 
weight capacity, was launched as recently as October, 1918, and has 
since been put into service. In this cargo boat, the motors and 
speed-reduction gearing are placed far aft, separated some distance 
from the turbo-alternators. This arrangement ensures a saving 1 
space, resulting, it is said, in an increased cargo capacity of about 100 
tons. On trial this vessel attained a speed of 11 knots. ese 

The experience gained with the propelling machinery of the 
“ Jupiter” was, in the opinion of the responsible Naval Authorities 
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THE ELECTRICIAN. 


Battle Cruisers | 


435 


shut down. As these machines have to furnish current 
to the engine room auxiliaries and ventilating fans for 
cooling the main motors in addition to exciting the main 


Leng cass tisieeedsoieces GOO TE. ota vescteceedes, 600 ft. alternator field coils, two small motor-driven booster 
Breadth cssvesersccscmgess OT D1; E OEE TE i E sets in circuit with these field coils are used to vary the 
Mean draught .......... o LE AI KE EEE a8 current required for their excitation. 
Normal displacement . 32,000 tons ......... 32,000 TOMB ssesessce. 35,000 tons or There are four main motors, one on each propeller 
Speed, designed ......... 21 knots wa5. acess 21 knots ........... A PE phant EA Par TO T ine Toome guek 
eo re 21-33 knots : abaft the generator rooms. The two inboard motors are 
No. of propeller shafts | Four ...............06- Four voccceseeeeeeeees Four, ` in the centre engine room, which also contains the main 
Revolutions of pro- | 175/187 ooeec. a E N ata 226 engine auxiliaries, the 300 kw. exciters and the main 
peller shafts i switchboard. These main motors are arranged for 
Total 8.H.P. designed...) 26,500 ........... ee. 26; SOO osea 185,000. pole-changing; a 24-pole winding being required for 
RN = ae ae pte sores ee eee ceeees Seat aaa powers from full speed down to about 15 knots. Below 
à e SREE A ` ; 50 Ib. 15 knots one generator is of sufficient power to propel 
Superheat ..........0006 ING seer A Nil. Nil. 


14-6 lb. at 10 knots 
11-4 ]b. at 15 knots 
11-1 Ib. at 19 knots 
11-9 lb. at 21 knots 


15-45 Ib. at 10 knots 
12-1 th. at 15 knots 
11-65 lb. at 19 knots 
11-9 lb. at 21 knots 


Steam consumption 
per S.H.P. (guaran. 
teed) 


below this speed the motor connections are changed 
over from 24 to 36-pole windings. The whole of the 
electrical control gear is installed in the centre engine- 


| 

| 

| the vessel and consequently for economic cruising at or 

room and with the exception of the main generator and 
cl 

I 


Turbo-alternators, No.| 2 bi-polar ............ 2 bi-polar ............ 4 main sets. field switches, all this gear is mounted on the main switch- 
Electrical pressure idt valts AER EETA 2 cruising sets board. « On’ this control board are mounted pole-chang- 
Kilowatt see 11/12 Ox : PE tenes 35,000 x 4(m’n) SS cana i and e a I for T 
D eae -< g ie latter are simple knife switches and are no 
a intended to open live circuits. Their sole function is to 

Reva. per min. .......... 2,110/2,250 ......... DAW ETN se cut out any motor in the event of the compartment in 
Motors, No. ............. OWE ccvnerseesies eee BOWE: oneness R (2 per shaft) | which it is placed being flooded from torpedo or mine 
Magnetic poles ......... 24 and 36............ 24 and 36............ 28 attack. The generator field is always opened and the 
B.u.P. per moter >...... DOBO eosina and 6,700 with 25 p.c. | 22,500. current allowed to die down before any of these switches 
ditemRtor overload for hrs. are opened. All four motors are, when required, con- 

Speed ratio{ propeller | 12 to 1 12 te 1 nected to any one of the two generators by means of a 
Auxiliary generators . 2-300 kw. turbo sets ee ne coupling switch installed at the top and in the centre of 

2 motor boosters this main switchboard. 
Motor-driven cooling | Eight ................ BIGHt onorare The pole-changing and reversing switches, the gener- 


fans 
Manufacturers of elec- 


Gen. Electric Co., 
trical equipment 


Westinghouse Elec. 
Schenectudy 


& Mfg. Co., Pitts- 
burgh. 


—— mŘŘ— 


in America, sufficient to warrant them launching out on a very 


ambitious programme of electrically-propalled battleships and 
armoured cruisers. So well assured were they of the success of this 
7,000 H.P. “Collier” that in 1916, in spite of considerable opposition, 
they embarked on a naval programme involving the manufacture 
of complete equipments of turbo-electric propulsion for no less than 
six battleships and five battle cruisers of an aggregate shaft horse- 
power of considerably over one million. 


— following is a list of these completed and projected fighting 
Ships :— 


Name. Where building. 
Battleships— 
“ New Mexico ” New York Navy Yard 
“Tennessee” ...... New York Navy Yard. 
“ California ’’.,....... Mare Iskind Navy Yard. 
“Colorado” ......... New York Shipbuilding Corporation. 
“ Washington ’’...... New York Shipbuilding Corporation. 
“ Maryland ”’......... Newport News Shipbuilding & Dry Dock 
Company. 


Battle Cruisers— 
“ Lexington ” 


.. Fore River Shipbuilding Corporation. 
“Constellation” .., 


Newport News Shipbuilding & Dry Dock 


Company. 
“ Ranger ”’..........0. Newport News Shipbuilding & Dry Dock 
Jom pany. 
“ Saratoga ” ......... New York Shipbuilding Corporation. 


“ Constitution ” ... Philadelphia Navy Yard. 

Some data regarding the dimensions, power and speed of these 
vessels are given in Table I. 

The first ship of this programme, the “ New Mexico,” was laid 
down in October, 1915, and went on her official steam trials on 
December 18, 1918, and has since been seen in European waters. 
The following description of her main machinery equipment has been 
derived from various sources published in America and elsewhere. 
In general it may be stated that the machinery of this vessel will be 
used as the model for the machinery for the other ships. The ‘ New 
Mexico ” has two bi-polar turbo-alternators installed in rooms out- 
board of, and alongside of, the centre engine room. Field excitation 
of these generators is furnished by two 300 kw. non-condensing 
turbo-generators arranged to exhaust either into the feed heaters 
or into the main turbines. They can also exhaust into the main 
condenser when starting up or when the main machinery has been 


ator field switches, the speed levers controlling the turbine 
governors and the steam-limiting levers controlling the 
admission of steam ‘are all in front of the switchboard 
and constitute the operating gear. The pole-changing 
and reversing switches are capable of opening live 
circuits, but owing to the method of operation they are normally 
opened and closed on circuits with very little current flowing in them. 
This is accomplished by arranging that the generator field is opened 
and the motor current reduced to a predetermined amount, before 
these main operating switches can be moved. A minimum current 
relay controls the moment of opening these switches. 

Apart from the two definite speeds of the motors obtainable by 
running the generators at normal full speed and changing from 24 
to 36-pole connections, all other speed adjustments are etiected by 
regulating the speed of the turbines and in consequence changing 
the periodicity of the generators. A governor, similar to that in- 
stalled in the ‘‘ Jupiter's” equipment, is fitted to each turbine. 
This governor is under control from the main switchboard by means 
of the speed levers already mentioned. Further control of the 
turbines is effected by the steam-limit levers. For each setting of 
the governor there is a corresponding setting of this lever which 
limits the amount of steam that the turbine can take for any setting 
of the governor. This steam-limit lever is particularly necessary 
for use when the ship is altering course. Under such circumstances, 
the demand for power increases enormously if the speed is not auto- 
matically reduced. This lever fultils this function by allowing only 
a certain maximum volume of steam to pass into the turbine and 
after this amount has been reached further demands for power are 
met by the turbine automatically slowing down. 

The installation of the “ Tennessee ” presently under construction 
is on similar lines to that of ‘‘ New Mexico.” The following published 
information regarding’ this ship’s equipment indicates, however, 
some slight variations therefrom in the matter of speed control. S& 

“ The motors are of the wound rotor type, the stator having two 
independent windings, one for 24 and one for 36 poles, at approximately 
3,400 volts. The rotor winding will have one three-phase connection 
to three slip-rings and the control arranged so that with the 24-pole 
connection, the motor will act as an ordinary wound rotor machine, 
and by means of suitable switching arrangements it will act as a 
squirrel-cage machine on the 36-pole connection. For starting and 
reversing the motors will be operated as wound rotor slip-ring 
machines with liquid rheostats, the 24-pole connections being used. 
In starting the motors for running on the 36-pole connections, they 
will be brought up to about normal 36-pole speed and then thrown 
from the 24-pole to the 36-pole connection.” 

As has already been stated, the “ New Mexico” has undergone 
her official trials and is now in commission, Particulars regarding 
the results of these trials do not appear to have been made generally 
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and claims that “for high powers and two or three continuous 


public, and the following data are, therefore, given under reservation 
operating speeds the electric gear has no competition from the view 


as to their accuracy :— 


Table IL. point of size, weight and efficiency. This has been clearly set forth 

ieee: oa in innumerable Papers by the American pioneer of this application, 

Knots = REVUDA EAIN; SH.P. Kw. for Power Mr. W. L. R. Emmet. He has worked out curves of speed, horse- 

: Propeller. S i auxiliaries. factor. power and efficiency which exhibit a straight line efficiency at three 

| i r or more continuous speeds. This has been accomplished in the 

21-5 | 186:5 | 2,250 | 30,700 | 252 0-85  . familiar manner well known to station operators as the adjustment 

21-0 | 175-0 2,110 : 26,800 , ` 248 0:84 of.the generated power to the load requirements. These are the 

19-0 | 154-0 1,860 | 18,850 | 176 0-84 , essential characteristics that give electrical propulsion a preferment 
16-5 1815 1.580 11,860 ; 146 | OB in the marine field.” 


° Great stress is laid by advocates of this system upon the fact that 

Whatever others may think of the performance of this vessel the no astern turbine is required, and incidentally that the use of high 
Secretary of the U.S. Navy considers that “in this unique vessel the superheated steam may on that account be safely employed. On 
United States has a battleship which has no peer in the world’s this latter question Mr. Hornor claims that “as compactness of 
navies not only for economic propulsion and less liability to serious design and reduction of windage requires the astern turbine to be 
derangement, but for her military superiority in greater manceuvring carried in the same casing as the ahead turbine, it is not practicable 
power and increased under-water protection.” suddenly to subject. high temperature steam (400°F.) into the astern 


While it may be that this country will require to look to her laurels 


after America’s battle cruisers are completed, it does at present seem 


premature for the Secretary of the U.S. Navy to say that the * New 
Mexico ” *‘ has no peer in the world’s navies.” 
parison* between this vessel and the ‘“‘ Royal Sovereign’’ and 
“ Hood ” of the British Navy show that the American wonder ship 


presents no very startling features. 


Table ITI. 

“New “ Royal nP “ 

Mexico.’ Sovereign.” Hood 
Length’ raian GON ft ....... 624 ft ...| 900 ft 
Displacement ............. 32,000 tons .| 25,750 tons .| Over 30,000 tons 
Ppeed nerro a 21 knots ....| 21 knots ....! Over 30 knots 
Armament ............cee00- 12-l4in. ....| 8-l5in. ....{ 8-l5in. 

22-5 in. “necks 16-6 in. ...... 16-5-5in. 

Weight of broadside ...... 16,800 Ib... 15,600 Ib. ....1 15,600 1b. 


~< 


The arguments which influenced the American Naval Authorities 


to adopt electric propulsion for their 1916 programme—arguments 


with which the advocates of this system are in general agreement— 
may be summarised briefly as follows :— 

Electrical propulsion gives practically complete duplication, 
for with two turbines and two motors one or other of them could 
break down and still leave a means of propulsion. This is, of 
course, true also as regards direct-connected machinery, but in 
the case of the electric drive if a turbine breaks down the pro- 
pulsion would still be twin screw ; whereas under similar circum- 
‘stances the direct-geared turbine or reciprocating engined ship 
would have to get along as best it could with one propeller. 

Electrically-propelled ships fitted with motors having. pole- 
changing connections can be run at cruising speeds under con- 
ditions designed to give as good economy as at full power; for 
when cruising, one turbine can be run at full speed and under full 
load and can supply power to two motors running at half power, 
if a twin-screw ship, or to four motors running at quarter full 
power, if a quadruple-screw ship. In this way each turbine can 
be operated under good load conditions and hence always under 
conditions designed to give good economy. Further, owing to 
the large speed reduction permissible between turbine and motor, 
the former can be run at high velocity, an essential requirement 
for high economy in steam consumption. 

This combination of good load conditions and high speed of 
turbine is a vital point so far as economy at cruising speeds on a 
battleship is concerned, and it is an advantage that any other 
form of propulsion will find it difficult to rival. 

Speed can be maintained with much greater accuracy than with 
any other form of propulsion. This is of little importance to a 
merchant steamer, unless it be in a convoy, but it is not necessary 
to emphasise the importance of this to a battleship to anyone who 
knows the requirements of naval service. 

The arrangement of the machinery is much more flexible, as the 
position of turbines and motors is not fixed in relation to one 
another. Again, the rapidity of operation when manceuvring 
is much greater. 

Lastly, but not least, electric propulsion does not require separate 
turbines for going astern. Reversal of motion is accomplished by 
reversing the motors instead of bringing into use a turbine which, 
when the ship is going ahead, is all the time running idle. 


Mr. H. A. Hornor in his articlest on “ Electricity’s Part in Building 
and Navigating of Ships.” refers to some of the above advantages 
i aaaea aaaaaaaaaaaaaasaasasasassasssu 


* <The Navy. February, 1919. p. 5. 
t“ Electrical Engineering,” August, 1918, 


The following com- ’ 


casing running in vacuo at probably 100°F. There are no objections 
to the use of high superheat on turbo-generators. From the view- 
point of efficiency this is one of the strongest arguments for the 
application of electric drive.” 

Mr. H. M. Hobart in his treatise ‘‘ The Electric Propulsion of 
Ships,” commenting upon these questions, states that ‘‘ the mech.. 
anical systems cannot approach the electrical systems in the matter 
of economy at other than maximum speed and the superiority of the 
electrical system is very considerable for ships which must frequently 
proceed at speeds much below their maximum speed. For strictly 
constant speed ships, a good case can, however, be made out for the 
use of mechanical gearing, as it should show higher efficiency and 
lower first cost than the equivalent in electrical machinery.” 
Further on he says “ the mechanical method is at a disadvantage in 
requiring auxiliary turbines for reversing and in affording a less 
powerful and exact command of the boat in all manceuvring opera- 
tions.” 

From the foregoing remarks and quotations from the statements 
of prominent authorities and advocates of electric propulsion it will 
be seen that the principal advantages claimed are :— 

]. For continuous operation at full and reduced power, i.e., speed, 
greater efficiency is obtainable. 

2. For high powers, space occupied and weight of machinery are 
reduced. | 

3. Greater speed reduction between turbine and propeller is 
obtainable. 

4. Absence of special reversing turbines. 

5. Greater speed in reversing and any desired torque obtainable 
without affecting the efficiency of the equipment in the ‘‘ Ahead’ 
direction ; consequently better control when manosuvring. 

6. The use of higher steam pressure and more highly superheated 
steam practicable. 

7. Possibility of utilising a plurality of cruising and generating 
units, so that damage to one or more parts will not disable the 
vessel. 


As electrical propulsion entails a double transformation of energy . 
which is absent in the mechanically-geared turbine installation, a 
transformation which may involve a loss of 10 per cent. equally 
divided between the conversion from mechanical to electrical energy 
and the reconverting of such electrical energy back into mechanical 
energy, it is essential that if it is to show an advantage over its rival, 
the electrical method shall possess a much higher steam economy. 
This economy can only be obtained by a very high velocity in the 
turbo-generator and the supply to it of very highly superheated 
steam, as high indeed as can be obtained without unduly sacrificing 
the efficiency of the boilers. 

In drawing comparisons between sister ships, fitted witn electric 
and mechanical systems of propulsion, advocates of the former 
svstem have not always been careful to put each system on as nearly 
equal a basis as possible, in consequence of which comparisons unduly 
and unnecessarily favourable to the electric system have resulted 
therefrom. 

The “ Mjélner”’ is a case in point. Her fuel consumption 
under similar conditions of deadweight, speed and coal has averaged 
38-6 per cent. less than that of her sister ship, the “ Mimer,” a vessel 
fitted with triple expansion reciprocating enyines. 

On first consideration this would appear to be an overwhelmingly 
strong case for electric transmission. As has, however, been pointed 
out at the beginning of this article, the contest now is not one be- 
tween reciprocating steam engines and electric turbo-generators 
even for low-powered vessels, but between the latter and geared 
turbines. Jn fairness even to the reciprocating engine, allowances 
should have been made for the fact that the turbo-electric ‘‘ Mjölner ” 
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had such economy making appliances as Howden’s forced draught, 
moderate superheat and feed heating on the Contraflo or similar 
system. Had such appliances been fitted on the ‘“‘ Mimer,” the gain 
would have been largely reduced. The question at issue is, there- 
fore, what advantage would the “ Mjélner” have had over the 
* Mimer ” if the latter had been fitted with geared turbines and with 
a boiler and auxiliary equipment similar to the “ Mjélner.” Mr. 
J. H. Macalpine* is of the opinion that there would be no saving and 
contends that the advantage would even turn over to the ” Mimer ” 
instead. 

In his argument he assumes a superheat of 190°F., an amount 
which is perfectly practicable and which is now being adopted, and 
even exceeded, in geared turbine marine installations at the present 
time. ; > 

Turning to the much larger installations of the American battle- 
ships, if we are to judge by the guarantees offered under penalties 
by those firms who tendered for geared turbine installations, ‘it 
cannot have keen on the ground of greater fuel economy that the 
turbo-electric system has been adopted by the U.S. Navy Board. 
The data given in Table IV. makes this point very clear. The steam 
conditions in each case were those specified by the U.S. Navy Board, 
viz., ‘‘ 250 lb. pressure, steam quality dry and saturated, injection 
temperature 60°F. with as high vacuum as can be produced on trial.” 


Table IV.— Water per S.H.P.-Hour. 
l l 2 3 


“ New Mexico.” ‘“ Tennessee.” Geared turbine 
Turbo-electric. Turbo-electric. design. 
` Per cent. Per cent Per cent 
21 11-9 107-2 11-9 107-2 11-1 100 
19 11-1 103-3 11-65 108-4 10-75 100 
15 11-4 103-6 12-1 110-0 11-0 100 
10 14-6 113-6 15-45 120-2 12-85 | 100 
Authority ...| W. L. R. Emmet | Westinghouse | Westinghouse 


(Gen. Electric Co.)} Electric Co. Machine Co.’ 


It is understood that the actual results of ‘‘ New Mexico’s ” trials 
approximated more nearly to ‘ Tennessee’s”’ guarantee figures 
except at 10 knots cruising speed, where better results were got than 
were guaranteed by her builders. 

As regards the relative merits of the two systems in respect of 
space occupied and weight of machinery, the following comparison 
between the data furnished by the machinery builders for the 
“ Tennessee ” (electric drive) and the rejected geared turbine offer 
for the same vessel is of interest. 


Table V. 


—_—_— 


“ Tennessee,” |Per cent. ea Per cent. 
urbines. 
S e E E Sq. feet. Sq. feet. 5 
Engines rooms ,............ 3,360 4,800 
Control rooms ..............- 616 
Motor rooms ..............+5 1,496 
Total area......... oe 5,472 114 4,800 100 
Total weight of engine- 
room machinery, includ- 
ing auxiliaries .......... 675 183 368 100 


ee eee sts ae re 


It is understood that the New Mexico weights were better than 
those offered for the Tennessee being, it is stated, 650 tons. 

Comparison between the weights of corresponding parts of the 
main propelling machinery of the three American “ trial” ships is 
also interesting. The weights given include the condensers, air and 
circulating pumps for each; for the “ Cyclops,” the reciprocating 
engines ; for the ‘‘ Jupiter,” the turbine, generator, motors, switch- 
board, exciter and gear, cables, &c.; and for the “ Neptune,” the 
turbines and reduction gears :— 


“ Cyclops.” “ Jupiter.” | “ Neptune.” 
Lype: Reciprocating Turbo- - Geared 
engines. electric. turbines. 
Total weight ...... Tons 342-6 223-0 188-9 
Percentage weight ...... 181-3 118-0. 100-0 


—— 


Note.—The “Jupiter ” had only one turbo-generator. 


* Trans. Inst. Engineers and Shipbuilders, Scotland, Vol. LIX. 
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As regards the claim that with electric transmission greater speed 
reduction between turbine and propeller is obtainable than with the 
mechanically-geared system, this claim no longer appears to carry 
the conviction that it at one time undoubtedly did. : 

The difficulties of manufacturing accurate and highly efficient 
gears with a large ratio of speed reduction have in recent years been 
overcome by making the change in two steps. Double reduction 
gearing is now in operation having a combined ratio of about 55 to 1. 
Such a reduction allows of a propeller shaft running at, say, 66 revs. 
per min. to be geared to a pair of high-pressure and low-pressure 
superheat turbines revolving at 3,600 revs. per min. It is now quite 
common practice to design such installations with ratios of 45 or 50 
to 1 for cargo steamers. 

Consideration of the foregoing comparisons would appear to 
justify the advocates of mechanically-geared transmission in their 
claim, to which reference was made at the outset, that in so far as 
the merchant service is concerned, their system sets the pace. 

Even in the matter of reversing, the objection that the mechanical 
system required a separate turbine which was for most of the time 
running idle, occupied much valuable space, was absorbing energy 
in windage and precluded the adoption of superheated steam has 


-been very largely, if not entirely, discounted by the introduction of 


the impulse reaction type of turbine. Having regard to windage 
and other steam friction losses in astern turbines, these losses are of 
less magnitude than appears to be generally believed. There is 
every reason to think that they do not amount to more than 24 per 
cent. of the total power of turbines of small output while in larger 
installations this figure may be as low as 1 per cent. of the total 
power developed by the ahead turbine. | 

The advantages remaining to the electrical system and which are 
more applicable to warships than to merchant vessels, are the last 
two on the foregoing list, viz. :— 

1. Greater speed in reversing and any desired torque obtainable 
without affecting the efficiency of the equipment in the “ Ahead ” 
direction ; consequently better control when manceuvring. 

2. The possibility of utilising a plurality of cruising and generating 
units so that damage to one or more parts will not disable the vessel. 

As regards the first of these advantages, it is understood that the 
electric system enables reversal of propellers to be effected in less 
than half the time with mechanical gear. It is, however, open to 
question whether this kdvantage is not more apparent than real. 
The speed of reversal of a vessel does not necessarily coincide with 
the speed of reversal of the propellers. As a matter of experience 
it does not. Too rapid reversal of the propeller sets up so great a 
disturbance of the water in the vicinity of the propeller that it has 
to work for some time in very broken water, so that a slower reversal 
of the propeller may even result in a more rapid reversal of the - 
vessel. 

In the matter of control, when manoeuvring the electric system 
undoubtedly affords a more powerful and exact command over the 
vessel. This is a point which, while of minor importance in the 
management of merchant ships, does not require to be emphasised 
to be appreciated at its value in respect of warships. In the same 
way, the second of the above-mentioned advantages is one not to 
be lightly set aside in so far as warship design is concerned. The 
possibility of utilising a plurality of cruising and generating units 
is an undoubtedly valuable asset in such vessels, and it is interesting 
in this connection to learn that quite recently an opportunity was 
forced upon those in charge of the propelling machinery of the ‘* New 
Mexico ” to give a practical demonstration of the elasticity of com- 
bination between generator and motor units which the electric system 
alone possesses. On her return voyage from France to the United 
States this warship had the misfortune to suffer breakdown of her 
port turbo-generator through blade stripping. In spite of this 
mishap, all four shafts were kept in motion and a speed of 15 knots 
was maintained, the starboard turbo-generator supplying the 
necessary power. 

In conclusion.—Nevertheless, in spite of all that can be said in 
its favour, the advocates of electrical transmission systems of pro- 
pulson for ships have much to do to overcome the contention of 
the upholders of mechanical gearing that on account of its greater 
complications it creates for them an unconvincing appeal. 

As there are now an increasing number of vessels from high- 
powered warships down to coasting merchant steamers equipped 
with both means of propulsion, it should not be long before the issue 
at stake can be settled. l 

Until such information, based upon actual experience, is forth- 
coming, it would be well for our armchair critics to reserve judgment 
upon the naval authorities in this country who, it is perfectly certain, 
are not ignorant of the claims of electric propulsion, but on the 
contrary, are giving them very serious consideration. 
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‘Electric Light and 


Summary.—The wiring of ships presents many special problems. 
‘encountered, such as the running of cables through decks and bulkheads. Diagrams are 
control commonly adopted. 
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Power Circuits on Board Ship. 


By oO. H. KENNEDY. A.M.I.E.E. 


The author deals in detail with some of the difficulties that are 
given showing the systems and methods of 


T is now fully recognised that the light and power circuits of both 
cargo and passenger vessels are, as it were, the very nervesof the 
ship,and the switchboard its heart, and on which a great dea 

of the efficient working of the present-day vessel depends. The future 
holds out great possibilities of ever-increasing usefulness, such as in 
the case of oil-driven and especially electrically-propelled vessels. 

All ships’ equipments in the past have more or less suffered for the 

want of standardisation. This applies to everything electrical in a 
ship’s equipment, and naturally has affected the efficient working 
of the circuits, added to the cost of upkeep in retention of innumer- 
able different spare parts and increased unnecessarily the stores 
carried by a vessel and retained at ports. 

In the planning of the power and lighting mains of both cargo and 


passenger vessels it is necessary that most careful thought should. 


be given to the type of cable to be used, and the system to be adopted, 
to meet the requirements of the class of vessel under consideration. 
Keeping to a standard for sizes of cables—that is to say, dividing up 
the circuits so that the common sizes of cable can be worked in and 
the number of sizes kept down to a minimum— this} will help to stan- 
dardise fuse points, such as section and distribution boxes, which is 
an very important point in the upkeep of an electrical equipment, 
and automatically influences the question of spare parts. 

The standardising of all electrical apparatus—that is. those parts 
which lend themselves to standardisation—is now being fully 
recognised, and a step in this direction has been made by a select 
committee of well-known electrical engineets whose knowledge of 
this subject is wide spread, who have been investigating these 
problems for some time with a view of drawing up full regulations 
for the standardising of electrical equipments, which regulations 
will be applicable to all classes of sea-going vessels, except ships 
of war. 

A ship’s voltage has usually been adopted at either 65 or 100 volts ; 
but, with the advent of additional plant being run by electric power, 
it naturally follows that a higher voltage has had to be considered, 
as quite a large number of ships in commission and being constructed 
are driven by internal combustion engines, with electrically-driven 
engine-room auxiliaries and electrically-driven cargo winches and 
windlasses. This higher voltage has been fixed at 220, and in some 
- ships the power circuits have been supplied at this voltage, and the 
lighting at 110 volts, either on the three-wire system or by a step- 
down motor-generator set. In other cases the higher voltage has 
been adopted for both power and lighting circuits, The voltage is 
an important factor to be considered in view of the large current 
taken by ships’ auxiliaries, in conjunction with the question of size 
of the copper conductor for such auxiliaries. 

As in the case of individual auxiliaries taking large currents— 
which is now quite common—with a low voltage the size of con- 
ductor would be unwieldy, and also take up space, which is already 
very much restricted in certain classes of vessels, and at the same 
time the first cost would be unnecessarily excessive. 


SYSTEMS IN USE. 


The most common types of cables at present in use are :— 

Surface Wiring, consisting of lead covered, lead covered and 
armoured, lead covered and armoured with serving over the armour- 
ing, or with serving both under and over the armouring, and armoured 
cables without lead sheathing. 

Concealed Wiring, consisting of vulcanised indiarubber cables 
enclosed in capping and casing. 

In dealing with the former, this type of cable is most commonly 
used for cargo ships. Take, for instance, the common type of cargo 
carrier. The accommodation consists of crews’ quarters, engineers’ 
cabins and officers’ cabins, with no passenger cabins. 

The usual method is to run lead-covered cables, which are neatly 
clipped up with brass clips, in officers’ and engineers’ cabins, and 
lead-covered and armoured cables, with either serving under the 
armouring or both under and over the armouring, in machinery 
spaces and through holds where mechanical damage might be ex- 
perienced. ä 

In this type of ship the circuits should be as simple as possible, 
with the minimum of fusing points, and with strong mechanical 
protection. The circuits are usually divided up by the switches 
on the main switchboard feeding section boxes, and they in turn sub- 


» 


divide to distribution boxes and thence to lights somewhat as 
follows :— 

One circuit, cargo cluster. 

One circuit, navigation. 

One circuit, engine and boiler rooms 

One circuit, crew 

One circuit, engineers. 

One circuit, officers. 

One circuit, wireless. 

The switchboard will be fitted, if it is only dealing, with one gene- 
rating set, with double-pole main switch and fuses, an ammeter, 
voltmeter, earth lamps and pilot lamp, and seven feeder circuits, 
consisting of single-pole switches and double-pole fuses, the capacity 
of the circuit switches being all of the same size, possibly with the 
exception of the navigation circuit, all circuits being suitably labelled. 

The section and distribution fuse boxes should be in a most 
prominent position, easily get-at-able ; and, for the convenience of 
repairs, the section boxes are sometimes fitted with single-pole 
switches. 

| METHODS or RuNNING MAINS. 

In running the armoured mains, the usual method is to clip direct 
on to the ships’ platings, or on perforated plating. -The latter con- 
sists of strips of plating in all widths to meet the width of runs 


Fic. 1.—CaBLE RUNS ON PERFORATED PLATING. 


required, and perforated all over with round and oblong holes at 
even distances. By this means the weight of the plating is reduced 
to a minimum, and the necessary labour for drilling on board for clip 
holes is done away with. This plating enables a very neat run to 
made, and gets over the trouble of drilling through the iron ribs 
on the ship’s side and overhead beams. 

In running the circuits through the holds the difficulty is so to 
place the cables that they are not in danger of mechanical damage 
due to the loading and unloading of cargo ; and in some cargo ships 
this is got over by running the cables along the “ H ” girders, which 
run longitudinally through the holds. These cables can then be 
further protected by thin steel sheeting, which is bolted to the “ H ” 


C, 


Fig. 2.—METHOD OF PROTECTING CABLES IN ExPosED PLACES. 


girders over the cables. However, in some cargo ships this is not 
convenient, and the cables are run immediately under the deck and 
through the awathship beams. If there are a large number of 
cables, this naturally weakens the strength of the beams and ìs an 
objection, and should be avoided if possible. 

The alteinative is to adopt the use of the perforated plating run 
under the beams, and covering in the cables with a thin steel sheeting; 
which is easily removable for repairs if necessary, and which would 
also effectively protect the circuits from damage. The idea 18 
somewhat as shown in Fig, 1. 


In the use of this plating for running cables in the holds the 
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method of protecting the cables from mechanical damage is usually 
as shown in Fig. 2. | 

Another point in the running of armoured mains is the treatment 
of bends coming round the outside of a right-angle corner. It is 
quite a common practice to leave the sweep of the cable without 
any support, whereas the insertion of a wooden wedge the shape 
of the sweep is quite a small matter, and makes a great deal of 
difference, as shown in Fig. 3. 

In a ship of this class there is only one power circuit—that is the 
wireless main—which is run direct from the switchboard to the 
wireless cabin, and requires no special comment. 

A few brief remarks may be added here as to the fusing of the 
various circuits, and also to the protection of cables when passing 
through decks and bulkheads. 
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Fic. 3.—METHOD oF SUPPORT FoR CABLE BENDS (WHEN ON RUN 
WoopEN GROUNDS). 


The main switchboard provides the main double-pole fuses for 
the- various circuits ; these, in turn,' protect the section boxes, which 
are of multiple ways, double pole, depending on the number of dis- 
tribution boxes to be fed, it being preferable for such section boxes 
to have a uniform ampere capacity per way, so as to standardise 
,the size of fuses, In some cases these section boxes have single-pole 
switches for isolating individual distribution circuit boxes, either 
for repairs or when some circuits on the section boxes are not required 
while other circuits from the same box may be in use. | 
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Fic. 4.—SEcTION THrovdH GLAND Boxes PLACED IN A HORIZONTAL 


POSITION To TaKE CABLES RUNNING ON A HORIZONTAL PLATE OR- 


IN A VERTICAL DIRECTION. 


The section boxes may either have one or more distribution boxes 
looped on one circuit; this depends on the interna] arrangement 
of the ship in question, as the power taken from some distributon 
boxes may be very small, and this arrangement also tends to reduce 
the number of cables running from a given point. This is often 
necessary when space is very much restricted for the cable runs. 

Distribution boxes which feed the lights usually do not exceed 
10 ways, and the number of lights, and also cabin fans on a fuse, 
may, for cabins, run to one light per fuse or one fan per fuse, or 
perhaps two; but increws’ quarters, engine rooms and boiler rooms 


~ a. 


THE ELECTRICIAN. 


439 


as many as six lights per fuse. Where the circuits are heavy, such 
as for small motors, radiators, these are fed direct from the section 
boxes with an individual fuse. z 

The section and distribution boards are either enclosed in teak 
cases for accommodation, and iron cases for exposed parts, such as 
for engine rooms, boiler rooms and cargo spaces. 

All fittings are mounted on either slate.or porcelain, and, to meet 
the best conditions of economy, all parts should be interchangeable 
between boards of their respective kinds. The lids of the teak cases 
should be lined with incombustible material, and an important point 
is the fitting of an index card inside each board designating the 
circuit controlled by each fuse. 


if CABLE WAYS THROUGH DECKS AND BULKHEADS. 


With regard to cables passing through decks, the usual method 
is to fit screwed pipes—say 12 in. to 16 in. in length—with two nuts 
and washers at bottom, to secure the pipe in position, and fitted with 
insulating materials, such as asbestos, to make a watertight joint. 
The top of the pipe is fitted with a screw packing gland or wooden 
bush, which is either packed with asbestos cord or filled with com- 
pound after the cables are in position, so as to prevent water passing 
down the cables to decks below, these tubes in turn being protected 
by a thin sheet steel plating brought above the tops of the pipes and 


_ fixed to the bulkheads. 


In passing through what is known as watertight bulkheads, water- 
tight bulkhead glands are fixed in the holes made through the bulk- 
heads. These are somewhat similar to the deck tubes, the screwed 
iron piping being about 2} in. long and fitted with two brass nuts 
and washers for fixing in position, and with two brass packing 
glands and adapters drilled to size of cable. Both these types of 
deck tubes and bulkhead glands are made in standard sizes. 

The drawhack to these types of tubes and glands is that they 


‘are only adapted for taking single cables, except in the smaller 


cables, when one or more may be put through the same gland, with 
the result that where a number of cables pass through the bulkhead 
or deck at a given point a large amount of space must be taken up 
by these glands, as room must be made for screwing up nuts and for 
the flanges on deck tubes. Also every gland or tube means a 
separate hole made in the deck or watertight bulkhead, which are 
superstructures, in which as few holes as possible should be pierced. 

In the case of bulkhead glands, to get over these drawbacks a 
multiple gland meets the case. In Fig. 4 such a gland is shown. 
It consists of two halves, and each ha’ has its own keeper plate, 
studs and adapters, and also the filling and running out screw plugs 
for packing the glands with compound after the cables are in position 
This enables the gland to ‘be packed from either side of the bulkhead, 
and to be run out from either side. 

The gland is made watertight on the bulkhead with wired asbestos 
washers after the slot has been cut in the bulkhead of asize to take 
the number of cables passing through it. The cables are drawn 
through the bulkhead gland with the keeper plates in position and 
adapters removed, the rough edges of the slots being protected by 
sheet lead wrapped round them. By this method the cables can be 


drawn through very quickly as compared with the single glands. 


The adapters can be drilled: after the cables are in position to suit 
the cables; and can then be inserted. 

These glands can either be dry packed or packed with liquid 
compound forced in under pressure. Fig. 44 shows the multiple . 
deck gland designed in a similar manner, and both these types show 
a great improvement on the single type referred to in the previous | 
paragraph, both as regards the saving of labour and space, and are 
effectively watertight. , 

The circuits of an oil tanker require special treatment in view of 
the inflammable nature of the cargo and the construction of the 
vessel. All cables and fuses must be kept clear of the tanks, and in 
view of the situation of the engine room, which is usually right aft, 
the cable runs have to be taken over the decks. The circuits are 
divided up in a similar manner to those of an ordinary cargo ship, 
being clipped up in the ordinary way. All fuses must be double pole 
and enclosed in well-constructed cases. The most suitable fuse‘ for 
this class of vessel is that in which the fuse wire is contained in a 
cartridge, so that the flash on fusion is not exposed. 

The switchboards are fitted with double-pole circuit switches as 
well as double-pole fuses, and are otherwise similarly equipped as 
the previous boards already mentioned, and fixed in the engine 
room aft. 

All cables are lead covered for accommodation, and lead covered 
and armoured for machinery spaces. With regard to the mains over 
decks, these are run in piping, which is laid along the decks in a | 
similar manner to the steam pipes leading to the winches of a cargo 
ship, and a protective plating put over the top. Strong piping is 
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put in, with robust inspection and draw-in boxes, having machined 
heavy lids, watertight. 

The type of cable drawn through these pipes varies, as it very 
much depends upon the wishes of the owners of the vessel ; some- 
times this has been vulcanised indiarubber cable, which is fully 
protected by the tubing. In other cases lead-covered, and even 
lead-covered and armoured cables have been insisted upon. The 
first named, if the pipework has been satisfactorily carried out, 
should be quite sufficient, and will make a good job and is con- 
venient for drawing in. In the case of the latter two, there is always 
the trouble that if the joints of the pipes, &c., are not satisfactory 
water gets in and condensation takes place, and corrosion sets in 
on the lead sheathing, which gives trouble sooner or later; also the 
piping must necessarily be very much larger than the pipe for vul- 
canised indiarubber cable of the same size of conductor, and, if the 
mains are big, this means'a pipe of as much as 4 in. diameter or 
more, which is not always advisable to have over the deck. W,- 

In some vessels a platform gangway is built between the aft 
accommodation and the bridge, also forecastle and bridge, and it is 
sometimes arranged for the armoured cable to be clipped up on the 
underside of this platform. 
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Fra. 4a.—MULTIPLE DEOK-GLAND. 


The pump rooms, also, have to be specially treated on account 
of the fumes and gases; therefore no fuses or switches are fitted 
in these rooms, and the cables are run in tubing, the control being 
outside the pump rooms. 

To sum up, the whole electrical equipment is so planned and 
arranged as to minimise the risk of fire or explosion from the elec- 
trical circuits on this type of ship. 


SUBDIVISION OF CIRCUITS. 

While on the subject of surface wiring, reference might be made 
to the method adopted on a medium class passenger and cargo ship. 
Several well-known shipping lines which carry passengers as well ax 
cargoes in their vessels specify surface wiring, and usually the 
interior treatment of the vessels lends itself to this method of wiring. 

The circuits of, say, a vessel of 700 or 800 lights, with fan circuits 
and veniilating circuits, are split up in a similar way, but on a larger 
and more extensive scale than those already referred to in purely 
cargo ships, the method of running the cables being similar. In all 
passenger accommodation and alleyways the cable is lead covered, 
the mains in alleyways being either run on the engine and boiler 
casings direct or on wooden battens. The latter is preferable, as it 
enables a good run to be made for the cables with an even treatment 
$ si which in the former, is often broken by the bolts and rivet 

eads. 
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The cabins are neatly wired direct on to the wooden bulkhead, 
with the branch wires on the underside of deck to the fittings, &c. 
The section and distribution fuse boxes are enclosed in neat teak 
cases, either with or without glazed fronts, with finish to harmonise 
with their surroundings. 

In machinery and exposed spaces lead-covered and armoured 
cables are fitted, and run in a similar method as already referred to 
in a purely cargo ship, the use of bulkhead glands and deck tubes 
being similar. In the treatment of public rooms, surface wiring is 
also used where the arrangement of the interior decorations allow ; 
but where the rooms are lined with architectural decorative panelling, 
&c., vulcanised indiarubber cables are adopted and laid behind the 
mouldings. In some cases, however, lead-covered cable has bee 
carried behind the panelling, neatly clipped up on battens, and the 
panelling so designed that it can be conveniently removed when a 
fault is to be located. 

A diagram, which is typical of this class of vessel, showing the 
subdividing of circuits, is given in Fig. 5. i 

The circuits from the switchboard are all run into section boxes, 
and the fused section boxes are all situated in the most central 
position for the distribution boxes which they are feeding. It is 
an advantage for these section boxes to be fitted with single-pole 
switches in the passenger accommodation, as, apart from the question 
of isolating certain sections for repairs, &c., it is useful for cutting 
out certain circuits in the passengers’ accommodation which are not 
required throughout the day or night, thus reducing the load on the 


plant in the engine rooni. It will be noted that the power and 
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Fic. 6.—TYPICAL DIAGRAM OF GENERATOR AND FEEDER PANELS 
Main SwITOHBOARD. 


lighting circuits are kept distinct from each other, and where possible, 
provided room allows, the main runs should be kept separate. 

Fig. 6 shows a diagram of a typical switchboard as used with this 
equipment, and it will be noted that three plants supply the necessary 
power. The plants in some cases are each capable of taking the 
whole load, one being a stand-by; or in other cases each plant is 
capable of dealing with, say, three-quarters of the whole load. ~ '--£°. 

As shown in the diagram, the switchboard is fitted with three 
positive and one negative ’bus bar, and the circuit switches are of 
the three-way “V” type, with “off” position. The board is 
equipped with only one volt meter, with a change-over switch, earth 
lamps, pilot lamps and three ammeters. 

Plenty cf room should be allowed behind these boards to enable 
alterations and repairs to be conveniently carried out when the 
board is in position. The tendency has always been to cramp the 
space at the back of the board by erecting it too close to the bulk- 
head, with only, say, a bare 12 in. of space for working in. In view, 
however, of the large extensions to these switchboards which are 
always taking place, owing to the rapid growth of the use of electric 
power on board ship, the position and space’ for switchboards will 
have to receive more consideration than ‘has been given to them 

n the past. 

In view of the use of oil engines as prime movers, the extent of 
which is rapidly, growing, and, in the consequent absence of steam 
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boilers for heating and driving auxiliary engines, electrical heaters 
and drives are adopted to take the place of steam. This means a 
big increase in the power circuits, and for economy’s sake the low 
voltage as used commonly on ships’ installations, which is generally 
100 volts, has been increased to 200 or 220 volts. This is really 
necessary when considering the cable question only. When one 
comes to consider the question of an oil-driven ship, where all the 
auxiliaries are electrically driven, such as sanitary pumps, bilge 
pumps, barring motors, compressor motors, winch motors, windlass 
motors, freshwater pumps, &c., which at 220 volts take power 
incidentally from, say, 10 amperes to 1,000 amperes, it will be seen 
that the cables are a considerable item even at this voltage, let alone 
at 100 volts. ve 

For the present, oil-driven ships have been confined to cargo ships 
with a few caBins for passengers, and in this class of vessel the wiring 
is usually of the surface type. 

In some lines the 220-volt circuit is carried throughout the ship, 
and in others the lighting voltage is reduced to 110 by a step-down 
motor-generator set. In every instance the outer cases of the cables 

are well earthed at given points ; this is usually done by the clips. 
` The method of wiring and dividing up the circuits is on similar 
lines to those previously mentioned. The power circuits are usually 
arranged for direct control from the switchboard for each individual 
motor of large capacity. In the case of smaller motors, taking 
only 7 to 30 amperes, two or more may be put on one circuit through 
a section box containing the individual fuses. 

The electrical heater circuit is treated in a similar way to the 
lighting circuits, through section boxes, with distribution fuse boxes 
split off from the section fuse boxes, the disc boxes taking, say, 
three or four electric heaters. a ee 

In a case of this description there will be three or four generating 
plants, somewhere in the region of 200 kw., each giving 220 volts 
and feeding one switchboard, the general equipment of the board 
being somewhat as follows :— 

Generator Panels, each fitted with the following :— 

Ammeter. 

Single-pole circuit-breaker. 

Double-pole main switch and paralleling switch. 

Single-pole main switch. | 

Shunt regulator. i ee 

Pilot lamp. ` 
And on one panel a paralleling voltmeter switch and earth lampe, 
with a bracket fixed at the end of the board containing ’bus bar, 
voltmeter and paralleling voltmeter. 

The feeder panels contain the switches and fuses for the various 
circuits, those above 500 amperes being fitted with circuit-breakers 
in lieu of porcelain fuses. At the end of the board the feeder panels 
for the lighting circuits would be fitted. i ox 

If the lighting is at 110 volts, in addition to the lighting feeder 
panels there will be a generator panel for controlling the 110-volt 
supply, in which case the boards might be made separate ; or, if 
room allows, the two might be made into one long board, with proper 
protection guard between the 220 and 110-volt ’bus bars. 


CONCEALED WIRE SYSTEM. 


With regard to the use of vulcanised indiarubber cable, known 
as concealed wiring, which is a common practice in the larger liners 
and also in single-wired ships, opinions differ very considerably as to 
the use of this cable ; but there is no doubt that in large passonger 
ships, where architectural decorative features are extensively used, 
this type of cable is most adaptable, and also it has the advantage 
of being less expensive than the surface wiring. 

In taking a ship of, say, 5,000 to 6,000 lights, with electrically- 
driven galley and pantry machinery, fans, heaters, passenger lifts, 
baggage lifts, laundry machinery, ventilating fan motors and thermo- 
tank motors, &c., the arrangement of the lighting in power circuits 
requires a great deal of thought and planning. In view of the con. 
struction of a ship of this class, where there are inner and outer 
cabins, for the sake of economy the lighting circuits are arranged so 
that during the day and part of the night the circuits can be broken 
at the main board ; thus, the inner cabins would be on the day and 
night circuits, and the outer cabin on the night circuit, with the 
public rooms on what is known as the early circuit, with separate 
circuits for promenade deck lights, crews’ quarters, servants’ quar- 
ters, cargo clusters, &c. f 

With large installations of this description it has been found that 
either each deck should be kept independent of those above and 
below, or that the whole number of decks should be split up into 
sections, the usual method being to split up the circuits from the 
main switchboard to feed auxiliary switchboards, which are fitted 
on the port and starboard of the deck. These auxiliary switchboards 
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are fitted with fuses and switches and feed section boxes, which again 
split up and feed distribution boxes and thence to lights. l 

Quite a common practice in the case of large cabin accommodation 
is to run a pair of cables of the same size from the section box right 
along the alleyway, and link up the fuses, which are fitted outside 
each cabin, and which control the cabin lights, linking up, as it were, 
on one pair of mains, say, half a dozen to a dozen cabins, somewhat 
as shown in Fig. 7, the same method being adopted for the cabin 
fans and plugs for heater irons, electric kettles, &c. 

In Fig. 7 is also shown a typical number of circuits in the cabin 
of a present-day liner. This method of wiring simplifies the fusing 
of cabins, especially passenger cabins, and confines the innumerable 
number of small leads to lights, &c., to the individual cabins, whereas 
if the fuses are collected in a case at given points this entails longer 
runs and a larger number of leads at given points in the runs, thus 
taking up space in an often already restricted area. 

With regard to the use of auxiliary switchboards mentioned above, 
these are more or less feeder panels as fitted on switchboards. In 
the case of a large equipment, the space is often restricted for‘ the 
main board, and if the main board circuits fed the section boxes 
direct the board, as will be quite readily understood, would require 
about 40 to 50 circuits, taking up a very large space. By utilising 
auxiliary boards, the number of feeder panels on the main boards 
can be reduced very considerably. 

The mains for these auxiliary boards are equally divided between 
port and starboard, and each auxiliary board is connected to its 
prototype on the opposite side by a link connection, so that in the 
event of one of the mains failing or becoming damaged each board 


can be fed through from the opposite side. 
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The main switchboard in this case would be similarly arranged 
to that shown diagrammatically in Fig. 6; but the feeder panels 
controlling the auxiliary boards would be fitted with circuit-breakers, 
and as the generators would probably be run in parallel, the dynamo 
panels would be modified accordingly. 

The circuits for power are treated in the game way as for lighting. 
In small installations these would feed direct from the main board 
to the fused section boxes, a section box controlling, say, electric- 
driven galley and pantry machinery, consisting of potato peeler, 
dough mixer, revolving spit, plate washer, knife cleaner, toaster and 
coffee urn. There would be a separate main to each passenger lift 
motor, two mains for the laundry machinery, consisting of collar 
ironer, washing machine and sheet ironer, with plugs for electric 
irons, and individual circuits to the forced draught fan motors and 
engine and boiler-room ventilating fan motors. With regard to the 
latter, these being very short runs as runs go, two separate pairs 
of fuses are very often fitted on the main board under the one awitch, 
so that the one switch will control two of these fan motors. Then, 
for the thermo-tank motors and ventilating fans, the‘circuits will be, 
say, three in number—.e., forward, aft and amidships—and other 
auxiliary machinery which may be electrically driven fitted in the 
same manner. | 

In the running of this type of wiring full use is made of the space® 
at the back of mouldings, and, if enough space cannot be obtain 
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in this way, mock beams are introduced into the architectural 


features for taking the cables, so that in a ship of which the interior 


decorations are the chief feature all cables, &c., are entirely hidden, 


the mouldings and beams, &c., being so built that sections can be 


removed for examination of cables or for additions. 

: Fig. 8 gives one illustration of this method, the power and lighting 
cables being kept in separate grooves, with distinctive colouring for 
the positive and negative cables, the method of the use of bulkhead 
glands and deck tubes being as dealt with elsewhere. 


THE EARTHED WIRE SYSTEM. ne 

A common practice is to single wire a vessel where concealed 
wiring is used—1.e., to use a ship’s hull as one pole. This very much 
reduces the first cost of mains, sub-mains, fuses, &c., as all the 
fittings are earthed on one side, as also one pole of motors and gene- 
rators, and all section and distribution boxes would be of the single- 
pole type ; it also simplifies the main switchboard, which is fitted 
with all single-pole apparatus. 

The trouble in this system is the magnetic effect on the compass. 
To get over this it is necessary to double wire in the immediate 
vicinity of the compass, and in large installations, where heavy 


currents are required immediately below the bridge deck and forward, . 


the decks below the compass have also to be double wired, and in 
addition for some distance forward and aft of the compass. Also, 
in the case of motors and generators with one pole earthed, one gets 
the full potential between windings and earth. 


Fig. 8.—METHOD OF CONCEALING WIRING, SALOONS AND CABINS. 


In an earth wire system the ships’ hull is invariably made the 
positive pole, as there is always a deposit of salt about cables, &c. ; 
and, if the hull were made the negative pole, any leakage current 
would set up electrolytic action and deposit the metal covering on 
the negative electrode, and in time would denude the cable of its 
covering. By making the hull positive the action is the other way, 
and the cable gets the benefit from any deposit on the hull. This is 
the usual reason given for using the hull of the ship as a positive pole. 

Single wiring also restricts the voltage, as it would not be advisable 
to exceed 100 volts in view of only one pole being insulated ; there- 
fore, with the large increase in the use of electricity for power on 
vessels and the adoption of 200 or 220 volts, the single-wire system 
is likely to be confined to small equipments with voltage 100 or 
under where first costs are a consideration. 

The circuits are arranged in a similar manner to those described 
previously, but care has to be taken in the insulating of cable con- 
nections and fuse boxes, especially where the cables pass through 
decks and bulkheads. All holes require to be well insulated, and, in 
the case of vulcanised indiarubber cable, the insulating bushes fitted 
in the holes of bulkheads ghould be made so that they cannot slip 
out. There is a certain amount of vibration in ships, and several 
cases have been known where the insulating bushes have slipped out 
and the covering of the cable has been rubbed through by a rough 
edge of the hole in the bulkhead, with the resulting dead “‘ short ” 
and the setting on fire of the wood casing. Apart from the water- 
tight glands and deck tubes, which are similar to those previously 
described, quite an effective insulating bush is to have the fibre 
tubes screwed on the outside, and fitted with two nuts, over which, 
when in position, the ends of the fibre are hammered and the bush 
made a permanent fixture in the hole. 


EMERGENCY CIRCUITS. 

In the majority of ships of any size, especially passenger vessels 
emergency circuits, or what is known as police circuits, are now 
fitted, the power being supplied from an oil-driven auxiliary gene- 
rating set, with a separate switchboard, the plant and switchboard 
being fixed usually on the boat deck. These circuits are divided up 
from the emergency switchboard somewhat as follows :— 

Amidships, forward, aft, engine and boiler rooms, wireless, bilge 
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pump motors (when fitted), or even to a greater extent, depending 
on the size of the installation, with section and distributing boxes ; 
the lights, however, are more scattered, illuminating the principal 
parts of the ship, in case of breakdown or flooding of main engine room. 
The emergency board ’bus bars are connected by a main with 
either one double-pole double-throw switch to the main board in the 
engine room, or each circuit switch is connected individually with 
the main board by double-throw switches. With the former the 
whole of the emergency circuits are connected through to the main 
plant or emergency plant by the actioh of one switch ; with the latter 
some circuits can be left on the emergency circuits and some on the 
main; also, when necessary, at certain times of the day, the en- 
gineering staff can cut out some of the emergency circuits from the 
main switchboard without having to go up to the emergency house. 


MAIN GENERATOR MAINS. . 

With regard to the dynamo mains, where these are armoured the 
usual method is to clip up the cables on perforated plating, and they 
should, if space allows, be carried over the plant to the switchboard, 
or on the bulkhead beside the plant, and not under the plant. For 
this reason all terminals should be either at the top or side of the 
magnet frame. The mains are then kept clear of the engine-room 
floor, with its oil and water, and are in a position in which they can 
be kept under constant observation. In the case of vulcanised 
indiarubber mains, these can either be run in piping or, where the 
mains are exceptionally heavy, on insulators neatly enclosed in a 
protective plating of steel or in teak cases. 

Where the current to be dealt with is a heavy one, the mains are 
invariably run in parallel to reduce the size for handling ; byt there 


is no doubt that, in view of the increased use of electrical power ' 


on ships, a new method will have to be devised for coupling up the 
plant to the main board, possibly on the ring-main principle, as in 
war ships. 

With regard to the costs of cable runs, exclusive of fittings, &c., 


this varies considerably, and depends chiefly on the system adopted, 


the number of lights and the construction of the vessel. Taking two 
similar systems, say, surface wiring, the price per point may come 
out far more for a cargo ship than for a passenger vessel. The reason 
is obvious—the passenger vessel would have probably three or four 
points to every one of the cargo vessel, the points in the former being 
thickly clustered near the distribution boxes, while with the latter 
the points will be very much scattered, and often with very long 
runs to several individual points. 

With regard to the surface wiring as compared with concealed 
wiring on two similar vessels, the cost of the former is dearer per 
point than the latter, this being accounted for by the difference in 
cost of the covering of the cable, and the labour in the one case of 
clipping up, drilling and tapping of holes, and. in the other enclosing 
in casing. i 

It is very difficult to draw a dividing line without giving actua 
cases and costs of ships which have already been fitted out with the 
different systems. Detailed costs, however, cannot be included in 
an article of the present description. 


The Sudd Region of the White Nile.—A very interesting 
account of the harnessing of the waters of the White Nile, ina 
lecture by Sir William Willcocks and Mr. John Wells, was given 
before the Sultanieh Geographical Society in November last 
year. It would be difficult to find a project of greater import- 
ance to a people than the irrigation measures in Egypt. The 
Nile is no ordinary river, and its control is the key to success 
of Egyptian agriculture. The “ Blue Nile ” is described as 
the parent stream, the Atbara being of relatively small volume. 
Egypt has records of floods from both which go back for 7,000 
years. The map of the Sudd region project shows the com- 
plexity of the river system and the new banks proposed. It 
is of special interest to observe that as new industries develop 
the original estimates of the water required for irrigation are 
being continually revised. Thus it is now understood that for 
the winter irrigation of cotton, cereals and leguminous crops 
in the Sudan a much heavier call for water will be made than 
for any dry crops in the Delta in June and July. The lecture 
discusses in some detail the claims of various alternative pro- 
jects. Here we get another glimpse of the complexity of the 
subject—the problem of ensuring that no part of the country 
suffers from new measures which ameliorate conditions in 
another part. Altogether the irrigation projects in Egypt form 
a most fascinating study. 
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The Searchlight Projector as Used in the 
Mercantile Marine. 


By R. C. HARRIS, A.M.1LE.E. ; 
Summary.—The following article deals with searchlights used in the Mercantile Marine, as distinct from those used in the Navy and 


on land. It deals with the sizes in general use, and with the manner in which they are designed, installed and used. - 


Types of lamps, 


mirrors and lenses, and also methods of remote control, both mechanical and electrical, are discussed, as well as other details of 


—_—— 


HE electric arc, on account of its extremely high intrinsic bril- 
liancy, was quickly recognised as being the most suitable source 
of light for use in the searchlight projector. It is, however, only 

after a process of evolution, lasting many years, that it has attained 
its present state of perfection. In one of the earliest forms of pro- 
jector a ‘‘ Fresnel ” lens, such as had previously been used for 
lighthouse work, was utilised, but, as it was necessary in this form of 
lens to have a long focal length as compared with the diameter of 
the lens, on account of the angle of the projected beam of light 
being too great, a series of concentric prisms was arranged outside 
the lens, this being necessary to enable a larger proportion of the 
light emitted by the arc to be utilised. This type of lens with the 
prisms was, however, displaced by the spherical mirror. Spherical 
mirrors were made both of metal and of glass, the advantages of the 
former being its lightness and its ability to withstand rough usage. 


MIRRORS AND LENSES. 


Its efficiency, however, even when new was lower than that of a 
silvered glass mirror, and it rapidly lost its reflecting power, and 
required frequent repolishing and even replating. 

The spherical mirror, like the “ Fresnel ” lens, has the defect that 
unless the focal length is above a certain value as compared with the 
diameter of the mirror, the reflected beam makes too great an angle, 
and the light is not concentrated sufficiently. To overcome this 
trouble attempts had been made to use parabolic mirrors, but the 
process of manufacture was so troublesome that it was abandoned 
- for a time, and the Mangin mirror was introduced. In the Mangin 
mirror both the concave and the convex surfaces were spherical, but 
the concave face had a radius considerably smaller than that of the 
convex face—which is, of course, the silvered face—the result being 
that the glass gradually increased in thickness from the centre out- 
wards. This had the effect of correcting to a certain extent the 
spherical abberation, and with a point source of light produced to all 
intents and purposes a parallel beam. Fig. 1 shows a section through 


Fra. 1.—MaAaNGIN MIRROR. 


a Mangin mirror with the path of a light ray indicated at 4, B, C. 
This mirror, however, has its limitations, and is not usually made of a 
diameter exceeding its focal length ; furthermore, it is very heavy, 
and owing to its varying thickness is very liable to break with sudden 
changes of temperature. 

The parabolic mirror, if its shape is actually a true parabola, must 
give an absolutely parallel beam provided the source of light is a 
point only, but it is impossible to produce a source of light having 
position only and no magnitude, and therefore it is impossible to get a 
parallel beam even with a theoreticllay correct mirror. It will be 
obvious, however, that an absolutely parallel beam is not required— 
as a matter of fact, it would not be of much use—for, at a distance of, 
say, two miles, a beam of light illuminating a circle only, say, 24 in. 
diameter, would be useless, and therefore the light m modern pro- 


searchlights. 


jectors usually has a divergence of between 2 and 3 deg. A diver- 
gence of 2} deg. would give a beam diameter of 154 yds. at a two-mile 
range, and this is quite a convenient angle. 

Fig. 2 will make it clear ag to how this divergence occum, and it 
also makes it plain that it is proportional to the size of the crater, 
which is the source of light, and that it increases as the focal length 
of the mirror decreases. The usual focal length of modern para- 
bolic mirrors is from about 6 in. for a 12 in. mirror to about 17 in. 
for a 36 in. mirror. The shorter the focal length the greater the 


amount of light from the crater which will be intercepted by the 
mirror and therefore, from that point of view, the greater the effi- 
ciency ; but, as previously stated, the shorter the focus the greater 


im 4 
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Fia. 2.—PARABOLIO MIRROR, Sxowine EFFECT or SIZE AND 
POSITION OF CRATER. 


will be the divergence of the beam, and therefore, though the total 
amount of light projected will be more, it may be less intense owing 
to it being less concentrated. 

Other objections to making the length of focus very short are, 
that there is not sufficient distance to accommodate a horizontal 
carbon, between the mirror and the focal point, long enough to 
burn for a reasonable time, and again the mirror is liable to become 
dangerously hot when the beam is horizontal or is inclined below the 
horizontal ; and, further, that it is more likely to become damaged 
by particles of hot carbon falling on to it when the beam is raised 
much above the horizontal. 

Mirrors should always be fitted into some kind of a spring mount- 
ing, a8 they are very liable to be damaged by shock or vibration, 
and some soft packing, such as asbestos, should be inserted between 
the clips and the glass to avoid scratching the silver off the back 
surface. The mirror complete with its spring clips and its mounting 
ring should be detachable as a whole from the projector body, so that 
it can easily and quickly be taken out and stowed away when not 
actually in use. ° 

: If the lamp of a projector is moved out of the focal point the beam 
becomes conical. By a further reference to Fig: 2, it will be seen 
that if the crater is moved nearer the mirror, to point £, the beam of 
light reflected will diverge, and part of the outer light will be stopped 
by the front glass ring, whereas if the crater is moved further from 
the mirror to point G it will first converge and coming to a second 
focai point it will then diverge; under these conditions the front 
glass will not be illuminated to its full diameter. 

The better way of obtaining a diverging beam, however, is to 
employ a diverging lens, as by this means, instead of obtaining & 
cone-shaped beam, one obtains a fan-shaped beam having any 
required divergence up to 45 deg. in the horizontal plane, and only 
the usual 2 or 3 deg. in the vertical plane. This lens is composed of a 
number of parallel strips of glass, having a plain surface on the one 
side and a convex surface on the other side (see Fig. 3 a). The effect 
on parallel rays passing through such a lens strip is to converge the 
rays of light so that they pass through the focal point Y of the lens 
strip, and then diverge by the required amount. To avoid a con- 
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fusion of lines, rays have only been shown for two strips. Lenses 
can be designed to give a beam having a 45 deg. divergence or any 
required angle less than that. 

To dbtain a variable angle lens it is possible to use two lenses, such 
as that shown at Fig. 3 a, together, the distance between them being 
adjustable. If the distance between the two lenses is equal to the 
sum of the foci, then the resultant beam will be parallel, and by 
varying the distance between them the angle of divergence can be 
altered as desired. 

The special double beam lenses mentioned later in this article as 
being required by the Suez Canal authorities are also plain on the 
one side and convex on the other side, but, as will be seen at Fig. 3 B, 


Y 
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Fic. 3 —PLAIN AND DARK INTERNAL LENSES. 


the convex side is not symmetrical ; that is to say, the strips are 
thicker on the one edge than they are on the other edge. 

Some few years ago a diverging mirror was sometimes employed to 
give a fan-shaped beam, but it was not used very extensively, prob- 
ably owing to the difficulties of manufacture. This mirror had a double 
curvature so arranged that in the vertical plane the divergence was 
about 2} deg., and in the horizontal plane the beam first converged 
to a second focal point and then diverged, this being necessary to 
avoid a considerable proportion of the light being lost inside the barre 


SIZE AND RANGE. 


The sizes of projectors most generally used in the mercantile 
marine are the 16in., 20 in. and 24in. diameters. It should be 
mentioned here that the size of a searchlight projector is measured 
from the diameter of the beam as it leaves the projector. For 
yachts, launches and other small craft, projectors of as small a 
diameter as 9 in., are made, and for large boats 30 in. and 36 in. 
sizes are frequently used. 

The effective range of projectors is a very difficult matter to decide, 


as it is largely dependent upon atmospheric conditions. It can be , 


definitely stated, however, that under similar atmospheric condi- 
tions the range of a projector does not increase in proportion to the 
increase in diameter. To give just a rough idea of the proportion 
we may say that if a 12 in. projector with a 20-ampere arc gives an 
effective range of one mile, a 36 in. size with 150 amperes would only 
give an effective range of about two miles. 

An important point to remember in the placing of projectors is 
that the farther away they are from the observer the better is the 
effect, and it is chiefly for this reason that the various forms of remote 
control have been devised. All things considered, the best position 
for a projector is probably well ap on the mast, for when in that 
position no matter in what direction the light is shining it will be 
well above any observer who may he on the bridge or on deck. 

The Suez Canal authorities require that all ships passing through 
the Canal by night shall carry a projector in the bows, and it must 
be fitted with two lenses, one of which is in an ordinary plain diverg- 
ing lens, and the other a dark centre lens or its equivalent (see 
Fig. 3 B). The special characteristic of this lens is that it throws no 
light directly ahead, but throws a beam on both sides ; this is for 
the purpose of illuminating both banks of the Canal, whilst at the 
the same time it does not blind any boat coming towards it. The 
angle of the dark centre must be 2} deg. on either side of the centre 
line of the projector, and the beams of light must each cover 5 deg., 
so that there is an angle of 15 deg. between the outer edges of the two 
beams. It used at one time to be the rule that the projector and its 
operator should be suspended in a cage over the bows of the ship, 
but this is not now done. 

The lamp is naturally an important part of the searchlight, and a 
very great deal of thought and work has been expended upon it. 
Originally only hand lamps were used that is to say, lamps in which 
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both the striking and feeding operations were worked by hand through 
the medium of a hand-wheel and q right and left-handed screw or 
equivalent mechanism. The carbons, which were in line with one 
another, were inclined at an angle of about 60 to 70 deg. with the axis 
of the projector barrel. 

Fig. 4 shows the carbons of such a lamp in position inside a pro- 


jector barrel and also shows approximately the light distribution of , 


Fic. 4.—INCLINED Lamp IN Progector BARREL. 


` the are. It will be seen, however, that this is not a very efficient 


arrangement, as a considerable portion of the light does not fall on 
to the mirror at all, but only on to the inside of the barrel and front 
glass. To avoid having a direct stray beam passing out through the 
front glass, a baffle plate (shown dotted at A in Fig. 4 and Fig. 6) 
was used. A photograph of a usual type of inclined lamp is given in 
Fig 6. The use of the inclined lamp was abandoned in favour of the 
horizontal carbon type, and it will be seen by reference to Fig. 5 
that this is a much more efficient scheme and is now in general use. 
Fig. 5 also shows clearly the great effect the focal length has on the 
amount of light intercepted by the mirror. ` The mirror placed at A 
has too great a focal length, and consequently a large proportion of 
the light misses the mirror altogether ; the one placed at B has too 
short a focal length with the result that the outer edge of the mirror, 


Fic. 5.—SHOWING THE EFFECT oF FOCAL LENGTH ON THE EFFICIENCY. 


which should be the most effective part, is made practically no use 
of ; the mirror at C is obviously the best of the three, and shows that 
the focal length and the diameter should be so proportioned that a 
maximum of light is thrown on to it, and also that the whole area of 
the mirror should be well illuminated. 

With a lamp having horizontal carbons the negative, which is the 
one nearer to the mirror, will, of course, block a good deal of light 
from the centre of the mirror, and it is for this reason that the 
negative carbon should be kept as small as possible consistent with 
the amount of current it has to carry, and that the length of arc 
should not be allowed to get too short. Hand lamps, both of the 
inclined and horizontal types, can be fitted with automatic striking 
gear; that is to say, be so arranged that when the carbons are fed 
together by hand, they will fly apart immediately they have been 
touched together, the arc thus being “struck.”” The usual method 
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of doing this is to have on the negative arm, or on the screw or other 
gear driving this arm, a solenoid which is energised by the main 
current which flows through the lamp immediately the carbons are 
touched together ; this causes the negative carbon to be pulled away 
-from the positive carbon by a distance of about } in., and strikes the 
arc. After this operation the lamp must be fed by hand as the car- 
bons are consumed. When the current is switched off the negative 
carbon is forced into contact with the positive by means of a spring, 
or by gravity, and the lamp is ready to strike again as soon 48 the 


Fic. 6.—IncLiInED Lamp. 


current is switched on. Automatic projector lamps have been made 
on various different principles, among the most successful being 
those operated by a small motor, and also those operated by a magnet 
and ratchet principle, after the style of an ordinary electric bell: 


MoTorR AND RELAY CONTROL. 


The simplest form of motor-operated lamp is that in which a 
small motor is connected by suitable gearing to a right and left- 
handed screw, there being no other striking coils or relays whatever, 
The principle will be plainly seen by reference to Fig. 7, wherein A i 


B Lines 


D, 


De 
Fra. 7.—DIAGRAM OF SIMPLEST Form oF MOTOR LAMP. 


the arc, Bis the steadying or line resistance, C is the motor armature, 
and D, and D, are the field coils. Assuming that the line voltage is 
100 and the are voltages 50, then the resistance of D, and that of D, 
will need to be equal. 

When the current is first switched on, the carbons will be apart. 
Such being the case, and there being practically no voltage drop 
over B and the full voltage across the carbons at A, there will be a 
flow of current through the armature C in the direction of the full 
arrow. The armature will then be in parallel with D,, and the two 
together will be in series wit D,. The result will be that the arma- 
ture will rotate in such a direction as to feed the carbons together. 
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As'soon as the carbons touch, there will be a rush of current of about 
twice the normal value, resulting in a drop of practically the full 
voltage across B. The current in the armature will now flow in the 
opposite durection—that is to say, in the direction of the dotted 
arrow. The armature will now be in parallel with D,, and the two 
together will be in series with D} This will cause the motor to run 
in the opposite direction, and open the carbons out until there is 
practically no current flowing in the armature, the points F and G 
being at just about the same potential, 

Such a lamp as the one just described will be found to burn quite 
satisfactorily, but the range of voltage at which it begins to feed in or 
out is rather wide, it cannot be made to operate with a voltage varia- 
tion as small as two volts above or below the normal, which the lamp 
described later in this article will do. So far as striking is con- 
cerned, it is very effective, as the motor exerts its greatest torque 
when the lamp carbons are quite apart, and also where they are 
touching together, and these are just the times when the greatest 
torque is required.- | 

To make a lamp which is more sensitive to voltage variation, it 
is necessary to embody a relay in the scheme (see Fig. 8). This 
diagram is similar to that shown in Fig. 7, except that it has a relay 
coil L, which operates an arm J, and this arm makes contact with 
tappings K, and K, on coils D, and D,. The coil L is coupled 
across the arc. For the striking, the operations are just the same 
as in the previous arrangement, except that the relay arm operates 
and alters the proportions of current in the fields and armature ; 
but when it comes to the question of feeding, the relay plays an 
important part. With the arrangement shown in Fig. 7 the arma- 
ture is at rest when there is no difference of potential between the - 
points F and G, and as soon as there is a difference, then there will 
be a flow of current, but owing to the friction of the slides and gear- 
ing, &c., this current has to rise to a considerable value before there is 
sufficient torque to set the armature in motion; and to force the 
necessary amount of current through the armature the difference of 
voltage between F and G has to be considerable. | 


<— 
D, 


Fic. 8.—D1aceam or Motor Lamp witH RELAY. 
v , 


As a matter of fact, with a particular motor it was found that the 
motor would not start to rotate until the voltage across the arc had 
risen or fallen by about 10 to 12 volts. The lamp continued burning 
without any attention until the carbons were burnt out, but a varia- 
tion of voltage of from 40 to 60 between feeding limits was too great. 
The introduction of the relay, however, as per Fig. 8, quite gets over 
the difficulty. There is a long air gap in the magnetic circuit of the 
relay, so that the movement of the arm J necessary to enable it to 
make contact with K, or K, is not so great as to affect materially the 
flux density in the gap. The spring is of such a strength that with, 
say, 50 volts across the arc it is just balanced, and if the volts rise 
to 52 the magnet overpowers the spring, and the arm J makes contact 
with K, : 

If, however, the volts fall to 48 the spring overpowers the magnet, 
and J makes contact with K, It will be seen that if the armature is 
connected to either K, or K., instead of to point G, it will be con- 
nected to a point of considerably higher or lower potential than F, 
and consequently a current will flow in one direction or the other of 
sufficient magnitude to turn the armature, and in such a direction as 
to bring the voltage back to the normal, viz., 50 volts. In the case 
of the diagram shown in Fig. 9 the main difference is that there is no 
connection going back to the generator side of the steadying resis- 
tance ; there is an additional field winding H arranged to carry the 
main lamp current, and there is also a separate striking gear operated 
by coil M. 

When a motor lamp has no separate striking gear the time taken 
to strike the arc is not likely to be less than three seconds, and it may 
be considerably more. This, however, is no great detriment in the 


APRIL 11, 1919. 


case of lamps for the Mercantile Marine, and, so far as time is con- 
cerned, the striking gear can very well be dispensed with ; but it is 
better to have it in this type of lamp for the following reasons : 
When the light is switched off, the carbons are left open by an amount 
equal to the length of the arc. Immediately the main switch is 
closed the motor runs at full speed in a direction to close the carbons, 
and it continues until the carbons touch. As soon as they touch it 
will be seen that the motr is short-circuited, and there will probably 
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Fre. 9.—Dracram or Motor Lamp with RELAY AND “COMPOUND ” 
FLD WInpINg. 


not be more than 5 volts across it. Under these circumstances, it 
can have but very little torque for opening the carbons, and this has 
been the usual cause of failure of this type of lamp. Fitting a heavy 
current field winding, H, helps considerably, but it does not entirely 
remove the trouble, as, although this ensures a strong field, the 
armature current will still be very weak, and consequently the 
torque will be insufficient. The striking coil M relieves the motor 


~ 


Fig. 10.—12-IN. Proszowor with PrLor House CONTROL. 


of the responsibility of opening the arc, and by the time the arc is 
opened the motor is quite competent to regulate the lamp. 

In this diagram (Fig. 9) the conrfections and relay are so arrange d 
that when the volts rise the arm J is attracted and makes contact 
with K, thus short-circuiting resistance R and strengthening the 
field winding D, which then overcomes the field winding H, and 
causes the motor to feed the carbons together. When the volts fall 
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the relay spring overpowers coil L, with the result that J makes 
contact with K,, thus cutting out the field winding D altogether, 
leaving the ficld winding H’to excite the field of the motor, and thus 
open out the carbons. 

When the volts are just normal, J is exactiy balanced and is clear 
of both K, and Kg, and in this case the ampere turns in D and H are 
equal and opposite, and consequently there is no field and the arma- 
ture does not revolve. The types of motor lamp just described are 
fitted with a limit switch, which is worked by one of the arms or 
carriages, and cuts off the supply to the motor when the carbons have - 
burnt so short that there is danger of the holders being burnt. This: 
switch must re-set itself automatically when the arms are opened 
by hand to enable fresh carbons to be inserted. 

The ratchet type of lamp, being comparatively slow in its actiou, 
needs to be fitted with a striking coil. This type of lamp has the 
objection, too, that it only operates in one direction—that is, it 
on y feeds the carbons together to allow for{consumption ; and if for 
any reason the carbons get too close together, then they remain so 
until the arc burns itself to its right length. Owing to the fact that 
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projector lamps have to work at all kinds of angles, even up to the 
vertical in these days of aircraft, it is essential that there shall be no 
mechanism controlled or affected by gravity. The carbon holders 
should be of substantial design, with liberal surfaces for contact with 
the carbons, and one of the holders or arms should be so arranged 
that the carbon can be raised or lowered by a small amount, and also 
slewed sideways. (See the adjusting screws on the positive carbon 
of lamps in Fig. 15.) An arc deflector, as shown at A in Fig. 15, is 
frequently fitted, its object being to neutralise the natural tendency 
of the arc to rise. It will be seen, however, that in the event of the 
beam being vertical the effect would be to deflect the arc towards 
the lamp body. 
Some DETAILS OF CONSTRUCTION. 

In connection with lamp terminals, it is important that the 
positive and negative should have holes of different sizes, or at 
any rate be so arranged that they cannot be coupled up wrongly. 
It used to be by no means uncommon, when a complaint had been 
made that a projector lamp was not burning properly, to find that 
the only trouble was a reversal of polarity. 
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„a With regard to the carbons used, it is important that the positive 
and negative should be of the correct proportions, £o that they burn 
away at exactly the same rate ; if this is not done, the crater of the 
arc would gradually move out of the focal point and the beam would 
be adversely affected. As previously stated, the negative carbon 
should be kept as small as possible consistent with the current to be 
carried, as otherwise it will obstruct more light than necessary from 
the mirror. Having settled the negative diameter, the positive must 
be made to suit. It is usual to have positive cartons cored with 
softer material, as this helps to keep the crater central in the carbon. 
A suitable pair of carbons for 60 to 70 amperes would be 24 mm. for 
the positive and 16 mm. for the negative. It is most essential that 
only a'good quality of carbons be used, as this has a very great effect 
in obtaining quiet, smooth and steady burning. 

The guide bars of lamps must be a good sliding fit in the rails on the 
barrel ; if they are too slack, the arc may move out of the focal point. 
A focussing screw is usually employed for securing the lamp to the 
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barrel, and this also enables the focus to be altered if necessary.” It 
should be so arranged that it can be easily and quickly disconnected 
to enable the lamp to be taken in and out without difficulty. 

The front glass for small size projectors is usually just a plain 
glass disc about ¥ in. or } in. thick, mounted in a metal ring. It 
should not be so neat a fit in the ring or so tightly clamped as to 
prevent it expanding withthe heat. 

It is usual to have an asbestos padding between the glass and the 
metal For the larger sizes—say above 24 in. diameter—it is 
advisable to have the glass cut into strips vertically, as there is not 
theh so much likelihood of breakage due to uneven expansion. The 
heating of the front glass when the barrel is horizontal or thereabouts 
is very uneven. The upper part naturally gets much hotter than 
the bottom part, and any sudden change of temperature is then 
liable to crack it. A recent innovation in the matter of front glasses 
is the use of the dome glass. This: practically amounts to an un- 
silvered mirror, and it is found to be much stronger and better able 
to withstand shocks and rough usage generally than either the plain 
discs or the strip glasses. The barrel—or hood, as it is often called— 
is usually built up of sheet steel, stiffened at both ends by. means 
of angle rings. Generally speaking, the front angle ring has a gap 
in it, through which the horizontal type of lamp can be passed direct 
into the slides. The diameter of the barrel has to be such that it can 
accommodate the mirror and front glass complete with their hous- 
ings. The length is dependent upon the focal length of the mirror 
as well as upon the length of carbons it is desired to use. 
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The question of ventilation requires{very careful consideration, 
It is necessary to have a liberal supply of air to keep the temperature 
normal, but the openings must be so arranged that no draught comes 
in contact with the arc, and also sothat no light escapes through them. 
It is usual to have a ventilator as low as possible on either side near 
the lamp (see Figs. 10, 11 and 12), and a larger one at the top running 


, the full length of the barrel; it is also necessary to have special 


ventilation in the back-cover for the mirror, and the latter one in 
particular needs to be carefully arranged in order to avoid the 
possibility of cold air or rain coming in direct contact with the glass 
mirror. The ventilators are sometimes arranged with shutters, so that 
those on the weather side can be closed ; but it is better so to design 
them that this is not necessary. Š 

It is usual to mount the barrel trunnions upon one or two tubes 
on either side of the barrel, and stretching from the back to the front 
angle ring (see Figs. 10, 11 and 12), thus relieving the thin sheet metal 
from strains. On account of the weight of the lamp coming right 
at the bottom of the barrel it is usually necessary to fix the trunnions 
a few inches below the centre of the barrel, and the trunnion castings 


. are usually so arranged that they can slide along the side tubes, and 


thus provide a means of balancing the barrel to provide for any 
additional weight, such as an extra lens or a flashing shutter, being 
added. 


Fig. 13.—PROJECTOR WITH Worm GEAR CONTROL FOR Bots MOTIONS. 


One large door or two smaller ones are usually provided on one 
side of the barrel to enable the lamp to be easily re-carboned, or for 
any other adjustment which may be necessary. An observation 
window, glazed with suitable coloured glass, is also required so that 
the operator can inspect the crater while the arc is burning; this. 
should be placed at a convenient height well to the back of the barrel. 

For the purpose of operating the barre] in the vertical plane, 4 
worm (see Fig. 13) or a spur quadrant (see Fig. 12) is often fitted 
to one of the trunnions, and so placed that the pinion or worm 
meshing with it can be carried by the supporting arms. The angle 
of tilting generally allowed for is 15 deg. below the horizontal and 
30 deg. to 40 deg. above ; but it is frequently specified now that the 
latter angle must be 90 deg. Although the barrel may be well 
balanced, the friction at the trunnions is so very small, especially if 
fitted with ball bearings, that it is usual to fit a clamping device of 
some sort so that it can be clamped at any angle if the gearing fitted 
is not self holding. l 

The arms for commercial projectors are often cast together, as 
shown at Figs. 10 and 13, with the boss, forming the junction, bored 
out to take the training pivot pin.. Some type of clamping device 
is also advisable here, so that when the projector is not in use it can 
be locked in the stowing position. The bases of these projectors are 
of cast iron, hollow, so as to accommodate the switch commanding 
the lamp current; they also carry the main terminals, and thèse 
terminals, as well as those on the lamp, should be so arranged that 
the wires cannot be wrongly coupled up. 
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It should be pointed out that with a lamp having a third wire- 


carried to the generator side of the steadying resistance, as with that 
shown in Figs. 7 and 8, the double-pole main switch must be inter- 
locked with another switch which commands this third wire. Of 
course, if the steadying resistance is placed close by the projector, 
then the double-pole switch can be arranged to isolate the resistance 
as well as the lamp, and then this extra switch is not required. 


REMOTE CONTROL. 


With regard to the question of remote control, there is no doubt 
that electrical control is the most convenient and effective method 
if the distance between the projectgr and the operator is appreciable. 
It is much easier to run a number of small electric wires to the con- 
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troller than it is to run two lines of shafting, or even two sets of 
mechanical wires operated by means of small drums. With shafting, 
unless the projector is in a direct line above the operator, bevel or 
mitre wheels will have to be introduced, with their consequent 
back lash; or wires, the stretching of which is very difficult to com- 
pensate for, and which will also need various pulleys or bell crank 
levers. Fig. 12 shows a motor-controlled projector'which has two 
motors, each of ! n.e. One operates the tilting movement and the 
other the training movement. They drive through trains of worm 
and spur gearing. The tilting motor drives on to a toothed quadrant 
attached! to the barrel, and the training 
motor drives on to a toothed ring on the 
turntable. 

The movement of the beam needs to be ` 
very slow in both planes. Provision must 
be made for disconnecting the barrel 
from both of these motors, so that it can, 
if necessary, be manipulated by hand. 
A point which should be borne in mind in 
designing motor-controlled projectors of 
this type is that if the training moter is 
left running, and the tilting motor left 
stationary, the beam will be gradually 
elevated or depressed, according to the 
direction of the training; this is due to 
the following cause :— 

Assuming that the tilting motor is 
geared to a vertical shaft which goes up 
threugh the centre of the turntable, and 
that it carries a worm gearing into a 
worm wheel which is fixed to a horizontal 
shaft, and which in turn is geared to the 
barrel quadrant, when the worm on the 
vertical shaft is stationary and the worm 
wheel on the hori- zon‘at shaft is being 
moved bodily round it due to the tum- 
table being rotated by the training 
motor, it is plain that the horizontal 
shaft will have to revolve, and 
that being the case, the barrel will 
move in the vertical plane. If the tilting motor armature were to 
spin round under these conditions, this “ creeping ” would not occur ; 
but the ratio of the gearing is too high to allow ofsthis, and the easiest 


way of getting over the difficulty is te fix the tilting motor on to the 


turntable and provide slip-rings, through which current can be 
conveyed to it. It is necessary to provide a small friction clutch 
in the drive of the tilting motor, as the travel of the barrel in this 
plane is limited, and if a clutch is not provided there is danger of the 
motor running against the stop and being bumt out, 
Slip-rings are generally provided for the lamp current on motor- 
controlled projectors, They can be fixed to the stationary base and 
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the brushes accommodated in holders carried by the turntable. 
The cables connecting the brush-holders to the lamp must be flexible 
and so arranged that they cannot foul any of the mechanism. 

To enable the operator to have control of the lamp circuit, as well 
as of the directing of the beam, either the main cables must be run 
tə the contro] position or an extra control wire must be provided for 
energising the lifting coil of a contactor switch. Such a contactor 
switch can be placed in any convenient position in the run of the main 
cables. 

Figs. 10 and 11 show a common type of ‘ pilot house ” control. 
The projector itself is arranged to stand on the roof of the pilot 
house, and a tube, which is secured to the turntable, projects down 
into the pilot house and terminates in what is known as the ` bow.” 
Pivoted on one side of the bow is a lever, to this lever is attached 
a rod which slides up through the tube ; this rod is connected to the 
barrel by means of a lever, which is pivoted on a bracket carried by 
the arm casting. It will thus be seen that anyone working the handle 
on the bow can manipulate the beam in both planes in any required 


: direction. 


For signalling purposes the shutter commonly used,is that known 
as the ‘` Louvre ” type. This works on the principle of the Venetian 


-blind—that is to say, there are a number of louvres or laths, each of 


which is pivoted at its ends, andthe whole number are linked together 
and then connected to a handle. The movement of this handle 
causes the louvres to turn through 90 deg., so that when the shutter 


-is open the louvres are parallel with the rays of light, and cause very 


little obstruction, and when it is closed they are at right angles to 
the rays, and consequently intercept practically all the light: 

This type of shutter can be operated very quickly for signalling 
purposes, and is much used for day and night signalling. The 
minimum voltage upon which a projector lamp can be satisfactorily 
operated is 65 volts, the arc requiring just about 50 volts across it, 
and the remaining 15 volts being absorbed in the steadying resistance. 
If a lower voltage than 65 is used, the burning will be very unsteady 
and the striking current will be heavy; this is a point to be well 
considered when the capacity of the gener&ting plant is limited, as is 
usually the case on merchant ships. 

Let us take the case of a 100-ampere searchlight. If the line 
voltage is 65, there will be, as we have already seen, 15 volts to be 
absorbed in the steadying resistance, and the ohmic value of that 
resistance will be 0-15 of an ohm. Now, if we neglect the resistance 
of the leads and carbons, &c., it will be seen that a current of 433 
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amperes will flow just at the moment of striking. With a. line 


voltage of 100, however, the striking current will be less. We shall 
still only have 50 vclts across the arc, and consequently there will 
be 50 volts left for the resistance to absorb, and, with 100 amperes 
flowing, this will require an ohmic value of 0-5 of an ohm. When 
the carbons come together, at the moment of striking the current 
cannot exceed 260 amperes. Of course, the losses are higher the 


higher the voltage used ; but the light will be much steadier and the 


overload on the generating plant correspondingly less. Fig. 14 
shows the arrangement of a suitable strip type resistance for use in 
connection with projectors, 
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By N. W. PRANGNELL, M.LE.E, 
Summary.—In this article attention is called to the importance of bonding on board ship, and the circumstances are described 


450 APRIL 11, 1919, 


under which cables have been burnt out through lack of proper bonding and proper earthin i i 
g- Particulars are given of 
that may be adopted to ensure that the bonding is satisfactory. s S 


ITH the largely extended uses of electricity for all purposes 
at sea, it is thought that the present is an opportune time 
to give further consideration to some of the details of 

installations, and it is suggested that the subject of bonding of 
metallic casings of cables is one of the important ones. 

It is hoped that the issue of the I.E.E. ships’ electrical equipment 
regulations, which should be available shortly, will give a general 
impetus to raise the standard of design, material and workmanship, 
thus making the installations safer, lessening the cost of upkeep and 
the worries of those whose work it is to keep the electrical equipment 
in running order. 

In connection with the use of cables enclosed in metallic casings 
for underground and shore use, it is doubtful if there is an engineer 
at this date who has not been so educated up to the necessity of 
taking ‘all possible steps to deal with the efficient bonding of the 
metallic casings that it has become to him almost as essential to see 
that all these are electrically continuous and earthed as to make 
efficient joints in the insulated conductors. 

In marine practice it would appear that less attention is given to 
this subject. Most ships being constructed almost entirely of metal, 
it is assumed that if the cables are supported by means of metal clips 
attached by screws direct to ship’s structure sufficient bonding is 
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Fic. 1. Fig. 2. 


.»btained, either by tho lead direct to the ship or via the clips to the 
ship. This may generally be correct, but there are known cases 
where lengths of lead have become charged and gone to carth at only 
one place in their run, and thus caused damage. The following is 
an actual instance :-— 

In a steel ship the electrical installation was carried out with plain, 
lead-covered, rubber-insulated cables cleated to bulkheads and 
decks by means of brass clips. These clips were spaced about 12 in. 
apart. In one particular run of about 50 ft. there were four cables, 


two being 3 in. in diameter and the other two 3 in. in diameter 


(Fig. 1). The clips for supporting these were no doubt bent on the 
job during erection to approximately the correct shape to embrace 
the two different sizes of cable. All four cables terminated at both 
ends in boxes, into which they passed through watertight asbestos 
packed glands. On one occasion it was found that the insulation 
resistance of onc of the larger cables was very low. The cable run 
was inspected, and, after removing the faulty cable from the clips, 
a place was found where the lead and insulation had been burnt 
through on one side of the cable. Inspection of the other cables 
at the position where the burn had occurred showed that one of the 
smaller cables, which lay next to the damaged one, was also burnt. 
When the smaller cable was removed for replacement it was found 
that, owing to an insufficient amount of the lead covering being 
removed when the connecting up was carried out in one of the boxes, 
the lead had been in contact with a ’bus-bar fixing bolt, and that the 
lead‘at this point had also been burnt D tuted oe 


Earthed Metal 


This particular run of cables had been erected on bulkheads and 
decks after these had been painted. The cables had been painted 
after erection, and, owing to the clips not gripping them, the smaller 
ones h-d been forced apart by the paint brush, and the paint had 
formed ı insulating covering both between the cables and between 
the cables and the clips, . This, and the use of an insulating packing 
in the glands of the boxes, had resulted in this one cable having its 
lead covering insulated for its whole length. The ship’s supply was 
at 100 volts, and it may be that this pressure existed between the 
lead of the smaller cable and earth from the time the installation was 
first charged, and that the fault occurred only after vibration had 
i aay the paint away between the two cables where the burn took 
place. l 

A somewhat similar fault once happened on a lead-covered and 
armoured cable. Between the lead and the armouring was a layer 
of jute which, with the use of asbestos-packed glands where the cables 
entered the connecting boxes, had formed sufficient insulation to 


allow the lead when it became accidentally charged to remain alive, 


until a knock on the armouring brought it in contact with the lead. 

There is no doubt that careful investigation would show that the 
Ma of efficient bonding is the root of many seemingly mysterious 
aults. 
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It is thought that the above is sufficient evidence that direct 
bonding is required. 

To ensure good bonding it is suggested that the following pre- 
cautions should be taken :—- 

1. All supporting clips should be made to grip the cable they sup- 
port and be in metallic contact with them. 

2. All metal casings. should be efficiently bonded to earth at least one 
point in their length beyond that obtained by contact with fixing clips. 

If the cables terminate in metal boxes, the lead or the armouring 
can be bonded to the case of the box if these are efficiently earthed 
by being bolted direct to the ship's structure, or are connected by 
means of a strip of metal thereto. | 

It is easy to talk about bonding in an airy way, but the practical 
difficulties of making a successful job are many. A fairly common 
method on land has been to clip a strip of metal round the lead or 
armour of the cable and leave one end of the strip long enough to 
attach, under a screw or bolt, either to the box the cable is entering 
or to some other earthed. mass. Experience has shown that this 
method is not always reliable. 

Where the ordinary type of packed gland (Fig. 2) is employed on 
metal connecting boxes it is the practice of some engineers to use 
fine lead wire for the packing. Another form of gland is that shown 
in Fig. 3. In this type the lead of the cable is expanded and clamped 
over the coned nozzle of a fitting attached to a box. Fffective 
bonding is obtained with both of these glands, but neither type can 
be considered foolproof against careless fitting. 
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- or attached by means of screws or bolts. 
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Glands to which the lead of a cable can be soldered are now fairly 
extensively used, and it is strongly advocated that this is the best 
method, as with just an ordinary amount of care in doing the work 
satisfactory bonding is obtainable. To solder only just round the 
edge of a gland, as in Fig. 4, will give an effective bonding for small 
cables (say up to ? in. diameter), but with large cables it is desirable 
to wipe a joint between the nozzle of the gland and the lead of the 
cable, as shown in Fig. 5. 


The efficient bonding to earth via glands attached to metal con- . 


necting boxes depends, of course, on the boxes themselves being 


eartn ed. Where metal boxes are not used on an installation in which 
lead-covered cables are employed, it is suggested that a strip of copper 
tape should be soldered to the lead of each of the cables connected to 
each box, and that the strip should be welded to the ship’s structure 
All the contact surfaces 
should be thoroughly cleaned before tightening up. 

An examination of the above illustrations clearly demonstrates 
another important detail in connection with cables and their attach- 
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ment to boxes—i.e., the small amount of mechanical support given 
to the cables by the glands. In glands of the type shown in Fig. 2, 
unless the nuts are drilled, so that the cable can only just be 
pushed through, very little movement of the cable after the gland 
joint has been made is likely to break down its watertightness. In 
the types Figs- 3 and 4, movement of the cable is likely to break 
away the lead. It is suggested that where watertightness must be 
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obtained the cables should be securely and independently supported 
as near as possible to the glands, and that the final operation should 
be the adjustment of the glands. 

It is hoped-that the foregoing will be sufficient to arouse general 
interest in this subject once more, and perhaps encourage some 
engineers who have given it special thought to publish their ex- 
periences and tell of some simple method, of bonding that have proved 
effective. 


Generating Machinery for Merchant Ships. 


By F. P, FENTON, 


Summary.—The subject of generating plant on board ship is considered in various as 


cts, such as pressure of supply and type of current, 


character of primer mover and generator, type of coupling, position of plant in the ship and the requirements of various types of vessels, 


Electricity may now be said to be universally adopted for use on 
board ship for the purpose of both light and power, resulting during 
the last few years in additional attention being given to the develop 
ment of this branch of electrical engineering, although progress: has 
been somewhat retarded owing to the war. There are, however, 
still a few points of general interest which require further attention 
and consideration than they are at present being given, and it will 
be the purpose of this article to touch upon the various points under 
the following heads :—(1) Pressure of supply, (2) use of continuous 
or alternating current, (3) type of prime mover, (4) type of dynamo, 
(5) type of coupling, (6) position in the ship, and (7) requirements of 
the various types of vessels. 

The conditions obtaining on board ship require a special design, 
especially as regards lightness and compactness, and there are now- 
many manufacturers in this country who cater specially for this class 
of machine and who have adopted a certain amount of standardisa- 
tion. 2 

l. Pressure of Supply.—The usual standard pressures of supply 
are, with continuous current, 80, 100, 110 and 220 volts, 100 or 110 
volts being the most generally adopted ; and wjth alternating current 
220 volts for power, except on oil vessels, and 110 volts for lighting, 
with a frequency of 50 periods per second. 

2. Continuous v. Alternating Current.—The use gencrally of con- 
tinuous current is chiefly due to the many advamtages it* possesses 
over alternating current in machines for use on board ship, for 
lighting, &c. There are also other considerations, such as, for in- 
stance, the greater safety from shock,‘this being of first importance. 
particularly on large passenger vessels. As ships are entirely 
constructed of either iron or steel, the risk of a closed circuit through 
the body, even if every attention be given to the insulation, would 
be somewhat dangerous with alternating current. Further,f direct 
current permits of the use of the single-wire system, which is largely 
adopted, even at the present day, by some large steamship lines ; 
it also lends itself admirably to the economical use of ventilating 
fans, &c., or where a variation of speed is desirable, and, in fact 


? 
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continuous current may bo regarded almost as a necessity. The 
insulation required being less for continuous current also leads to a 
smaller first cost of installation. Nevertheless, some electrical 
enginecrs of late years have become supporters of alternating current 
in view of its presumed advantages over direct current for power 
purposes. 

3. Type of Prime Mover.—The types of prime movers available 
are many and the selection of a suitable one is governed by various ` 
considerations, such as the nature of other machinery on board, the 
size, speed and position of the plant in the ship, or the personal 
preference of the owners. Generally, however, any well-made engine 
whose speed suits the dynamo and which is provided with good 
regulators will meet the neeessary requirements, and for ordinary 
vessels the low-speed engine with large dynamo is the simplest and 
most reliable ; but spare moving parts, such as piston rings, crank- 
pin and cross head brasses, ought always to be provided. 

Taken generally, prime movers can be considered under the heads 
of (a) steam reciprocating, (b) steam turbine, and (c) internal com- 
bustion. 

(a) Light, compact, short-stroke, high-speed vertical. engines, 
either of the open or totally enclosed types, have now been stand- 
ardised by a number of makers. Small engines are usually of the 
single-cylinder type and larger engines compound, the latter being 
preferable on account of the somcwhat more even turning moment, 
greater reliability and higher power developed per unit of weight. 
With regard to the totally-enclosed engine, this is much to be pre- 
ferred to the open type, always providing that the moving parts are 
of reliable construction and finish, seeing that the same facilities do 
not exist for inspection during running as with the open type. The 
dynamo and electrical connections are less liable to damage from 
leakages of oil, steam or heat, and this, from the electrician’s point 
of view, is an important advantage. 

(6) The great advance which has been made in the design of the 
steam turbine during recent years has brought this,type of machine 
into serious competition with the reciprocating engine. It has 
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increased in popularity through its undoubted superiority for the 
purpose of a prime mover, through its silent running, freedom from 
Vibration and compactness, this latter advantage resulting from the 
high speed of the turbines which permits of the use of a smaller 
dynamo than is possible with the slower speed reciprocating engine. 

(c) The development of the internal combustion engine has been 
considerable during the last few years and many makers are laying 
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themselves specially out to manufacture this class of engine, both 


for petrol and for heavier oil. This type of engine, owing to its high 
speed which is usually about 1,000 revs., lends itself in common with 
the turbine to the requirements for a prime mover. 

Such oil engines, of which there are now many types, bave ad- 
vanced far beyond the experimental stage and now may be con- 
sidered very reliable. The petrol engine is the type generally utilised 
for the auxiliary generating sets, particularly such as are provided 
for under the Bulkhead Committee Rules, being simpler to start up 
than the heavier fuel type. The latter type is usually of the petrol- 
paraffin type; that is, they start up on petrol and after running a few 
minutes the oil supply is switched over on to the heavier paraffin. 
The difficulty in this type of engine is that it does not deal satisfac- 
torily with varying loads owing to the vaporisers relying upon the 
heat from the exhaust to keep them hot ; consequently as the load 
varies, so does the heat of the vaporiser. During the war, however, 
the restrictions on petrol caused the manufacturers to turn their 
attention to the possibilities of the paraffin engine, which requires 
auxiliary heating by blow lamps. The Gardner engine which has 
been fitted on many ships has patent burners, one to each cylinder, 
which are kept burning, and consequently the engine can be started 
up immediately on paraffin. 

4. Type of Dynamos.—The development and application of the 
principles involved in the design of the dynamo are very interesting 
and form a vast field for investigation, such as the methods for 
securing mechanical strength, durabilitv, reduction of waste of 
power in heating, &c. l : 

Design from the point of view of durability is of the utmost im- 
portance, as the dynamo is often called upon to run continuously 
for months without the usual assistance of a repair shop which is 
obtainable by plants ashore. In this article, however, we are chiefly 
concerned with type and size. The owners’ specification, now that 
the importance of clectricity aboard ship is recognised, usually gives 
in detail their requirements as to size, &e., of the electrical plant, a 
decided advance over the position some years ago when no particu- 
lars of this machinery were laid down. 

The lower-speed dynamos, i.e., those driven below 1.000 revs. per 
min, have much to recommend them, especially on the small ships 
where experienced attention is lacking, the centrifugal force of the 
higher speed machine being so grcat that the coils sometimes become 
displaced ; the conmutator also requires more attention than when 
driven at the lower speeds. Against these advantages, however, 
we must place those of the additional cost, through the dynamo 
having to be bigger and therefore heavier. 

The commutators on all dynamos require intelligent. supervision, 
as too great pressure of the brushes results in unnecessary wear, 
while just sufficient is required to prevent jarring, which would lead 
to the formation of Hats, causing sparking. The brushes, which are 
usually carbon, should be mounted on a rocker to allow of them being 
moved circumferentially, and the type of brush holder should be one 
in which no part of the circuit is through a sliding or moving contact. 
Slight end- play of the bearings to obtain even wear and the prevention 
of grooves in the commutators by the brushes.would be an advantage, 
but in the case of the dynamos which are direct-coupled to the engine 
this is, of course, impossible. The adoption of a suitable coupling 
which would allow of end-play of the shaft would he a great asset, 
as not only would it permit of more equal wear of the commutator, 
but it would also allow of a better distribution of oil in the hearings. 

All dynamos should be provided with a slide rest which can be 
secured to the bedplate, to permit of turning up the commutator in 
position when required, so as to avoid the necessity of mounting it 
in a lathe and possibly damaging it by rough handling. 

The type of windings in the dynamo has also to be considered. 
Generally speaking, the adoption of the compound machine is univer- 
sal for ship installation, and amply repays anv additional cost over 
other types. The simple shunt wound machine does not respond 
so quickly to the varying changes of load in the circuit, and is seldom 
fitted except where electrical storage by batteries is adopted. 
Dynamos for ship work generally are of the drum armature type. 
Four-pole machines are still used and in some instances specified by 
the owners, but the six-pole machine is now more often adopted, 
this latter type being found to be the cheaper and more reliable. 

Generators fitted on ships which may trade in tropical waters 
should, in order that they should not be unnecessarily large. have 
two ratings, one for tropical conditions to correspond to a temperature 
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of cooling air of about 120°F., and the other for temperate waters 
to correspond to a temperature of cooling air of about 100°F, The 
field winding should, of course, be made to meet the extreme con- 
ditions of the tropical conditions, and care should be taken when in 
tropical temperatures that the tropical rating is not exceeded, by 
adjusting the load as is found necessary. 

On large vessels where two or more generators are fitted and run 
in parallel, each should be provided with an adjustable regulating 
resistance in series with the shunt ficld, so as to vary the pressure 
of supply between percentages above and below the normal load; 
usually about 10 per cent. each way would suffice, and for this pur- 
pose the regulator should have at least 20 steps. 

Although a shunt regulator is not absolutely essential on single 
machines, it is advisable to fit one. 

It is necessary that even with the smallest installation a volt- 
meter should be fitted to indicate the pressure supply given by the 
dynamo, and also an ammeter to show the amount of current given 
to the ship's circuit. 

Spare gear for the dynamo should always be supplied; spare 
brushes and brush holders are essential and an armature and field 
coils are recommended. 

5. Type of Cou pling.—Direct coupling of the engine to the dynamo 
is now universally adopted, the chief advantage being that it is more 
compact—-which, in a ship, is of first importance. On the other 
hand, where there is not the experienced attention available, as on 
many of our smaller class of vessels, a belt or friction drive as recom- 
mended by some manufacturers may save the insulation in the event 
of a serious overload, as with the former drive the belt would slip 
or be thrown off the pulley, and the friction coupling would slip under 
similar circumstances. Good self-regulation of the engine is neces- 
sary, the governor must respond readily to the varying calls of the 
dynamo by automatically maintaining the engine speed within about 
10 per cent. momentarily and at least 5 per cent. permanently. For 
this purpose makers usually adopt the throttle valve governor ; there 
are also other forms of governors, some equally reliable, such as the 
type which is embodied in the flywheel and which controls the travel 
of either slide or piston valve. 

6. Position in the Ship.—The position of the plant in the ship is 
of very great importance and should be given greater consideration 
than usually falls to its lot. The ideal position, undoubtedly, would 
be one well above the load water line of the vessel, so that in the 
event of any accident, allowing water to enter the ship, it would not 
in any way affect the dynamo and put the ship in darkness at a time 
when light is most needed, as darkness in the case of a passenger 
vessel might possibly lead to panic. From an economical distri- 
bution point of view the position should be as central as possible, as 
most of the wiring is in che cabins and state rooms which are situated 
above the main decks. Ino small vessels, where the generating 
machinery is under the supervision of the engineer on duty. the engine 
room is certainly the most convenient position, and there the plant 
is usually dumped, in which position both dynamo insulation and 
switchgear suffer from the moisture laden atmosphere of this com- 
partment, and very often, owing to this cause, together with the 
fact that all engincers are not skilled electricians, the whole installa- 
tion in the vessel suffers. If, however, the generating set ean be 
placed in a compartment shut off from the machinery space at about 
the height of the cylinder tops. so much the better, but in this 
position a considerable strengthening of the ship's structure is. 
usually necessary in order to avoid undue vibration; and for this 
reason the engine-room floor level is often adopted. Wherever 
placed, however, the dynamo engine should be provided with an 
alternative steam supply from the donkey boiler, when such a boiler 
is fitted in the vessel. 

In large vessels, particularly passenger vessels, duplicate sets are 
usually carried, and if possible these should be situated im separate 
watertight compartments ; this method is usually adopted in large 
passenger vessels, as, for instance, those of the White Star Line. In 
a vessel, however, which carries an auniliarv generating set, usually 
placed high up in the ship. the situation ef the main set is not one 
of such importance from the point of view of safety. 

Considerable atfention should be given to the construction and 
erection of the generating plant to ensure that all revolving parts 
are given good mechanical balance, so as to climinate all appreciable 
vibration. The plant should also be efliciently earthed. 

The committee appomted by the Board of Trade to report on the 
subdivision of merchant ships, state that where the main electric 
machinery is placed below the bulkhead deck, an independent source 
of power should be fitted on or above this deck and should be avail- 
able for lighting, pumping out bilges and general use in connection 
with the safety appliances of the vessel, and thev further state that 
this auxiliary plant should be worked daily. To meet these rules 
many shipowners are now specifying an internal combustion engine, 
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generally petrol, for this purpose, which is undoubtedly an excellent 
safeguard, as it allows for the loss of the steam supply by the boiler 
room being breached, an occurrence which often happens in the event 
of a collision, &c. 

7. Requirements of Various Types of Ships.—-In yachts and small 
cargo vessels, the engine is usually direct coupled to a multipolar 
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Fic. 1.—OPEN SINGLE-CYLINDER TYPE ENGINE DIRECT-COUPLED TO 
MULTIPOLAR DYNAMO. 


dynamo having an output of approximately 5 kw. to 7} kw., and 
lights the ship with ahout 50 to 70 16c.p. lamps, the engine being 
generally fitted with a throttle type of governor. Such a plant 
` is illustrated in Fig. 1. . 

In medium-size cargo vessels the engine is direct coupled to a 
multipolar dynamo having an output of 7} kw. to 10 kw. which 
supplies about 70 to 120 16 c.p. lamps, and the engine being fitted 
with a throttle tvpe of governor. Typical plants are illustrated in 
Figs. 2 and 3. 


Fic. 2.—OPEN-TYPE COMPOUND ENGINE DIRECT-COUPLED. TO 
MULTIPOLAR DYNAMO. 


The necessity for carrying a stand-by machine for either this or 
the smaller class of vessel is non-existent in these days of reliable 
dynamos, but to have a little reserve of power, say about 10 per cent., 
is to-be recommended ; this, of course, does not refer to the fitting 
of an auxiliary sct for rcazons previously mentioned in this article. 
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In large cargo and passenger vessels, the engines are usually 
compound, direct coupled to a multipolar dynamo, having an output 
ranging from 10 kw. to 20 kw. and upwards, and lighting is effected 
from, say, 150 to over 1,000 16 c.p. lamps, according to the type of 
ship; and power is required for such purposes as workshop motors, 
ventilating, ceiling and cabin fans, &c. Such plant is shown in 
Figs. 3 and 4. 

When the requirements of the ship excced about 20 kw., two 


Fio. 3.—ENCLOSED-TYPE SINGLE CYLINDER ENGINE DIRECT COUPLED 
TO MULTIPOLAR DYNAMO. 


generating sets are usually installed and dre generally arranged to 
run in parallel, and in the largest passenger vessels as many as five 
dynamos are carried, with one usually in reserve. 

In oil vessels, the engine fitted is, of course, dependent upon the 
size and requirements of the particular ship, and is usually similar 
to those fitted to cargo vessels, as described above. In the early 
stages of the use of electricity on board ship, its adoption in this class 


Fia. 4.—ENCLOSED-TYPE COMPOUND ENGINE DIRECT-COUPLED TO 
MULTIPOLAR Dynamo, 


of vessel was rather discouraged by the opinion of oil experts, owing 
to explosions caused by electric wires in the tanks, but the adoption 
of special precautions in fitting such installation has now renewed 
contidence. ‘The pressure of supply. however, should on no account 
exceed 100 volis, whether the current is Miemating or continuous, , 
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Obituary. 


SIR WILLIAM CROOKES. 


We record with deep regret the death of Sir Wiliam - 


Crookes, O.M., D.Sc., LL.D., F.R.S., &c., which took place 
at his residence in Kensington Park Gardens, London, on 
Friday morning. 

Sir William, who was born in London on June 17, 1832, 
entered the Royal College of Chemistry in 1848 as a pupil of 
Dr. A. W. Hofmann, and gained the Ashburton Scholarship in 
1849. He acted as assistant to Dr. Hofmann from 1850 to 
1854 and in the latter year he secured the appointment of 
Superintendent of the Meteorological Department of Radcliffe 
Observatory, Oxford. In 1859 he founded the “ Chemical 
News,” a jouinal of which he remained proprietor and editor 
until his death. His first scientific publication was a Paper 
on the seleno cyanides and appeared in 1851, and in 1861 he 
announced his discovery of í 
thallium, a new metallic 
element, and from that date 
to 1864 he worked almost 
entirely on the elucidation of 
the chemical properties of 
thallium and its compounds, 
communicating the results of - 
his investigations in several 
papers. In 1864 he became 
editor of the ‘ Quarterly 
Journal of Science.” It is 
stated that Crookes was the 
first to apply photography 
to the investigation of the 
solar spectrum. He was an 
authority on sanitary ques- 
tions, and his views have been 
laid before the public in two 
pamphlets—-“* A. Solution of 
the Sewage Question,” and 
‘“ The Profitable Disposal of 
Sewage.” Crookes, in con- 
junction with Dr. Odling 
and the late Dr. Tidy, in- 
vestigated the sanitary con- 
dition of the water supply of 
London. A long series of 
original investigations were 
carried out by Crookes. These 
gave us the radiometer, and 
led to the vacuum experi- 
ments so valuable in electrical 
work. In 1875 the Royal 
Society bestowed on him the 
Royal medal for his researches 
on repulsion resulting from 
radiation, and the discovery 
of thallium. In 1879 the Royal Society published in the 


“ Philosophical Transactions ” records of Crookes’s experi- 


ments on ‘ Molecular Physics in’ High Vacua,” comprising 
“ Magnetic Deflection of Molecular Trajectory,” “ Laws of 
Magnetic Rotation in High and Low Vacua,” and ` Phos- 
phorogenic Properties of Molecular Discharge.” In the same 
year appeared a further Paper on * Repulsion Resulting from 
Radiation.” The subject of his second Bakerian Lecture to 
the Royal Society was ‘ Illumination of Lines of Molecular 
Pressure, and the Trajectory of Molecules.” In the form of a 
lecture delivered before the British Association at Sheffield in 
1879, under the title of “ Radiant Matter,” he compressed his 
researches on the electric discharge in high vacua. This 
lecture, fully illustrated, was reprinted in THE KLECTRICIAN. 
In 1880 the French Académie des Sciences bestowed on Crookes 
a special prize of 3,000 francs and a gold medal, in recognition 
of his discoveries in Molecular Physics and Radiant Matter. 


Tne Late Sır WILLIAM CROOKES, 


In 1881 Crookes acted as a juror at the International Wx- 
hibition of Electricity in Paris. Crookes’s house is said to 
have been the first house in England lighted by electricity, 
his private installation of gas engine, Buégen dynamo, and 
incandescent lamps of his own make, dating from the latter 
part of 1881. In 1883 Crookes delivered the Bakerian Lecture 
for the third time before the Royal Society, the subject on 
this occasion being “ Radiant Matter Spectroscopy : the De- 
tection and Wide Distribution of Yttrium.” In 1885 the 
Society of Arts awarded him the Ferguson medal for “ his 
improvements in apparatus for the production of high vacua, 
and for his invention of the radiometer.” In 1886 Crookes 
was clected President of the Chemical Section of the British 
Association, and he delivered an address in which he pro- 
pounded some novel specula- 
tions on the probable origin 
of the -chemical clements, 
showing that the balance of 
evidence was in favour of the 
view that our so-called ele- 
ments had been formed by a 
process of evolution from one 
primordial matter. In 1887 
he delivered a Friday evening 
discourse before the members 
of the Royal Institution, on 
the “Genesis of the Elements.” 
In his address to the Chemical 
= Society in 1888, on taking the 
president’s chair, Crookes still 
further elaborated this theory, 
bringing forward numerous 
arguments, many of them 
based, on experiments to prove 
that the chemical elements, 
are really compound bodies. 
These views were again urged, 
with numerous experimental 
proofs, in his presidential 
address to the same Society 
in 1889, and they are 
now generally accepted by 
chemists. In 1888 Crookes 
was awarded the Davy Medal 
of the Royal Society for his 
Radiant Matter researches. 
He was President for 1891 of 
the Institution of Electrical 
. Kngineers. He received the 
honour of Knighthood in 1897 . 
‘* in recognition of the eminent 
services he has rendered to 
the advance of scientific knowledge during Her Majesty’s reign.” 
After the discovery of radioactivity in 1896 Crookes devoted 
considerable attention to the properties of radium. He found 
that the photographic effects which Becquerel had discovered 
in uranium were exhibited by a new substance, small quanti- ` 
ties of which he was able to extract from that element, and 
this substance, which he called uranium-X, was subsequently 
found to be one of the long series of products formed in the 
atomic disintegration of uranium, radium being a later member. 
He was also the inventor of the spinthariscope, an instrument 
by means of which the a-particles projected by radium may 
be said to be rendered visible. With Sir James Dewar he also 
investigated the efrect of extreme cold on the activity of 
radium, as well as the spectroscopic character of the gases 
given off by it. Various other lines of research were carried 
out by Sir Wiliam Crookes, and he d'splayed particular 
interest in spiritualism. , 
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In 1898 Crookes was President of the British Association 
and his presidential address was a notable event. It was 
chiefly devoted to a review of the present and future wheat 
supply of the world, showing that the wheat-eaters were 
slowly but surely overtaking the supply of wheat ; and as the 
wheat-growing area on the globe was a fixed quantity, the 
time was not far distant when the wheat-producing soil would 
be totally unequal to the strain put upon it. By the artificial 
fixation of atmospheric nitrogen and its application to the 
soil, the yield of wheat could be increased three- and four-fold, 
and the day of famine postponed. Only a few years later nitrogen 
fixation became an industry. In 1899 the Society of Arts 
awarded Crookes the Albert Medal for his extensive and laborious 
Tesearches in Chemistry and Physics. In 1904 the Royal 
University of Ireland and the University of Oxford each 
conferred upon him the degree of D.Sc. honoris causa. In 
1905 he gave a lecture before the British Association at Kim- 
berley on “ Diamonds,” and the Universitv of the Cape of 
Good Hope, and in 1908 the University of Cambridge con- 
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ferred on him the degree of D.Sc. honoris causa. He was a 
correspondent of the Institute of France (Acad. Sci.) and a 
foreign member of the Accademia Lincei, Rome. In 1914 he 
was elected hon. member of the Sociedad Quinica of Argentina. 
In 1904 the Royal Society awarded him the Coplev Medal, the 
highest award in the gift of the Society. In 1907 he was 
appointed consulting expert to the Ordnance Board. In 1910 
the King conferred upon him the Order of Merit. In 1912 the 
Society of Chemical Industry awarded him its gold medal ` for 
his epoch-making discoveries in physical chemistry and the 
rare metals.” In 1913 he was elected President of the Royal 
Society and of the Society of Chemical Industry. He was 
President of the. Royal Society for 1914-15, and he was a 
member of the Admiralty Board of Invention and Research 
and also chairman of the Notting Hill Electric Light 


Company. 


Through his death the scientific world loses one of its- 
most notable workers, and one who maintained his activity 
to the very last of a long career. 
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Laboratories." 


Ry H. R. CONSTANTINE. 


In this Paper an attempt is made to introduce to the authorities 
dealing with the reconstruction of our national industries after the 
war a further problen—namely, the co-ordination of research in 
laboratories attached to universities, colleges and technical institu- 
tions, in laboratories working independently on commercial lines, 
and in the experimental departments of manufacturing concerns. 
In the past there has been an enormous amount of overlapping in 
such work, and the time is now specially opportune for making a 
change in the direction of co-ordination and combined organisation. 

The present age is one of progress, and especially of scientific 
progress. To-day to be a great and prosperous nation im plies to be 
at the forefront in scientific genius, in engineering capacity and in 
the capability of harnessing or ordering the immeasurable forces of 
nature for the benefit and convenience of mankind at large. There 
was a time when this country was able to hold its own in all branches 
of science, but the opening years of the present century found us 
rapidly falling asleep. The reasons for this loss in commercial 
supremacy are not to be found in any lack of ability or want of 
inventive genius. If we had been better organised, if our financial 
and manufacturing leaders had supported the men of brains we 
should have continued to lead the world. German brains are in 
reality not superior to our own as far as the creation and develop- 
ment of new ideas are concerned. The only real advantage which 
the German firms have had lay in capacity for organisation and the 
recognition of the possibility of raw ideas. This capacity for organisa- 
tion is mainly the result of intensive training and development 
during the past two generations. If we had gone to the same trouble, 
we could have become at least as proficient in the art. 

The German organising capacity was devoted to the good of the 
German nation as a whole. The smaller manufacturing concerns 
have allowed their personalism to be merged into the collectivism 
of great trade combines for the purpose of conquering the world’s 
markets. The Britisher, on the other hand, has as an individual 
been so proud of his own prowess as tò want to fight all his own 
battles. But during the war we have all been forced to sink our 
individual independence in the national cause and to give up for the 
tire being our personal freedom. Certain of the bonds which bind 
us to our fellow citizens must remain, as being necessary for our 
continued existence as a nation. One of the greatest of these 
remaining bonds will be that of commercial organisations, where 
the individualism of the separate firms belonging thereto must be 
racriiced to a certain extent in the interests of the members as a 
whole. 

In this connection it should not be forgotten that by such co- 
operation the interest of the individual will not actually suffer. A 
successful nation implies success among its component citizens, 
and, conversely, prosperity among the industries involves a pro- 
sperous nation. We now have several powerful banking amalga- 
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mations, numerous unions of workmen to protect the rights of the 
individual worker and various assoriations of employers to further 
their different businesses. In every case the fundamental principle 
underlying the co-ordination is to be found in the words “ unity 
is strength.” - 

But amongst these co-operative organisations we look in vain 
for any real co-ordination as far as research into new and improved 
principles or better methods of manufacture is concerned. It ie 
true that quite recently the Privy Council appointed a Committee for 
scientific and industrial research, which received a grant of £1,000,000 
took over the National Physical Laboratory, and is at present carry- 
ing out researches on the production of tin and tungsten in Cornwall ; 
also that a national fuel station has been established at Greenwich, 
that a British scientific instrument research association has been 
formed, and that several other minor attempts at co-ordinated 
research have been made ; but, nevertheless, each individual manu- 
facturer is still content, generally speaking, to jog along on his own, 
yet our whole future national economic life is dependent, to an 
extent as yet hardly realised, on our making continued scientific 
progress. ; 

It is only proposed to deal here with co-ordination of research as 
far as technical science and enginecring is concerned. When dealing 
with questions of thid nature it is usual to see what other countries 
are doing in the matter. Turning first to America, we find that 
there is no real co-ordinated action as regards research, although 
each of the large manufacturing concerns is particularly well situated 
for the carrying out of extensive experimental work. Similarly, 
in Germany there is no real co-operation in research, although the 
Germans are otherwise very wide awake to the advantages of co- 
ordination, unless the huge experimental departments of such firms 
as the Allgemeine Elektricitats Gesellschaft and Siemens Schuckert 
are considered as combines for this purposo. Before the war every 
German manufacturing firm, even the very smallest, had its own 
well-equipped laboratory, with a whole-time experimental engineer 
and chemist ; but, nevertheless, extreme secrecy and jealousy was 
the rule as far as the propagation of actual results was concerned. 
Itfwould appear as though some kind of co-operation in research 
were likely to be introduced in the near future, although it is not 
clear what form this will take. In England itself we find that in 
recent years small attempts at co-operation have keen made by the 
laboratories attached to universities and technical institutions. 
Nevertheless, the latter can hardly be called real co-ordination, and 
it behoves us to find a better solution of the problem. 

One method of solving the problenm: would be to erect an entirely 
new national research laboratory. or a series of laboratories, to deal 
with the different branches of science. Such an institution would 
have to be built entirely at. the national ex pense, as the outlay would 
be too enormous to be dealt with satisfactorily by any combined 
efforts of the existing universities and manufacturing concerns.. 

It is not worth while going into the proposal closely, as it possesses 
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so many inherent disadvantages as to make it impracticable of 
execution. For example, the cost alone is almost suflicient to con- 
demn the scheme. Many millions of pounds sterling would be 
reyuired, and such sums are difficult to obtain from Parliament. A 
further disadvantage lies in the practical im possibility of finding a 
sufficient number of men with the necessary tem perament and ability 
to concentrate their entire attention on research. 

As an alternative scheme, use could be made of the existing 
laboratories of the country such as are to be found in connection with 
all our universities, colleges, technical institutions and most manu- 
facturing concerns. We undoubtedly possess many absolutely 
first-rate research laboratories where much excellent work has been 
and is being done. These and their trained statis should by suitable 
organisation be utilised to form the nucleus of any scheme of national 
co-ordinated research. Such a scheme appears to offer the only 
practicable solution of the problem. 

Briefly outlined, the scheme consists in centralising under one 
board or committee the control of all the research laboratories 
attached to the universities, colleges and training institutions of the 
country, as well as of a large number of similar ex perimental labora- 
tories connected with private works. Such a board would keep full 
records of what each individual laboratory was doing, would receive 
all inquiries for research work to be done, would keep all published 
research records of the world and thus be able to guide individual 
laboratories in their work. The board would be invested with full 
powers to order any laboratory to undertake certain research work 
or to leave another research alone, or to transfer part of its equip- 
ment and personnel to another laboratory. Finally, all new dis- 
coveries would be communicated to the board, which would at its 
discretion publish the same openly, or else give them or sell them as 
trade secrets to interested British manufacturers or combines. 


The central board of control could be composed of private in- 
dividuals representing the various interested laboratories, manufac- 
turers and technical societies, or it could consist of a Government 
Ministry corresponding to the present Department of Scientific and 
Industrial Research, or of a Government department similar to the 
Board of Trade. Possibly it would be sufficient for the President 
of the Board alone to be a member of the Government. All com- 
mittees would be solely responsible to the board. The executive 
of the board would be invested in a whole-time’salaried director-in- 
chief assisted by a number of section directors. Naturally the 
director would have to have a first-class knowledge of scientific and 
engineering achievements and requirements, as well as experience 
in actual manufacturing work ; but his chief qualification would be 
that of organisation. In view of the great national importance of 
the whole scheme, it is proposed that the remuneration of the director- 
in-chief should not be less than £4,000 per annum. 

As assistants to the director-in-chief, but under his control, would 
be, say, seven section directors, each of whom would take charge of 
one of the main sections into which the work of the board would be 
divided. Here, again, the salary should be in accordance with the 
national im portance of the work, and £2,000 per annum is suggested. 

Each engineering section would be further divided into sub- 
sections. As salary for sub-section engineers £1,000 per annum is 
suggested. There would also be employed a number of travelling 
engineers in each section, who would visit the various laboratories, 
interview private inventors and collect general and detailed reports 
upon the progress of research work or the need for the same. For 
such men a minimum salary of £500 per annum should be paid. 
For the technical staffs younyer engincers at salaries of from £200 to 
£300 could be engaged, such men being selected 

As regards the buildings and equipments necessary for the acheme, 
it is obvious that all that. is required isa central suite of offices for 
the engineering staff, with rooms for board or committee meetings. 
The situation of such offices should be as near as possible to the 
central gravity of the system of laboratories under the control of the 
board, for which reasons London is hardly to be recommended. 
Manchester, Birmingham, Leeds or Sheffield are all better placed 
industrially. There would be no need to erect a new building—-at 
any rate for the commencement. There are many existing office 
blocks which could be utilised at the conclusion of the war. Later 
on a new national building could be erected, embodying the ex- 
perience obtained in tem porary premises. 

The success of the work depends to a very large extent upon an 
efficient system of keeping the records of all research done. Each 
laboratory would send in full details as to its equipment and per- 
sonnel, with exact particulars of the proportion of the same which 
were available for research purposes. Reports would embrace 
schedules of the character of the researches undertaken. The board 
would invite the manufacturers, engineering societies and general 
public to send in suggestions for further research. All these reports 
would be carefully collected, sorted and catalogued by the central 
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staff, and résumés entered up on the cards of a card register. It 


. would then be the duty of the engineering staff to look up and 


catalogue all published accounts of research and progress on the 
subjects in question, giving in each case the reference. It might 
ultimately be advisable to send engineers to, or appoint engineering 
correspondents in, foreign cities to collect and translate reports 
from the libraries there. This collection of information would 
involve an enormous amount of work, but the results would be of 
immense national value. We should finally have an absolute gold 
mine of information, not only on research matters, but also of 
scientific and engineering progress throughout the world. Jt could 
then be said with truth that British industrial research rested on a 
thoroughly solid foundation, superior to that of any other country. 
It would, of course, be impossible to investigate all subjects for 
research in this thorough manner right at the beginning. A start 
would therefore be made with those subjects already being dealt 
with by the laboratories. The available matter on one particular 
subject: would be communicated direct to the laboratories which 
were working thereon or which had expressed an interest therein. 
As soon as the laboratory received a report it would be able to decide 
whether it was worth while continuing the research on the original 
lines or whether it would be better to branch off in another direction 
or abandon the ex periments altogether. If two or more laboratories 
were working on exactly the same lines, the board would have the 
necessary powers to command the transfer from one laboratory to 
another of any equipment or personnel. On the other hand, if it 
should turn out that a particular laboratory was not being usefully 
em ployed, the board could order it to take up one of the researches 
suggested hy outsiders, giving a rough outline of the work to be done 
and supplying full reports of previous researches, if any, on the same 
subject. à 

The powers exercised by the hoard would he similar to those of the 
existing Board of Education. The various university laboratories 
would still be u: ed for trading purposes as they are at present, and the 
ordinary degree or diploma courses would not have to be altered in 
the slightest. But su-h laboratories exist not only for routine 
training work, but also for carrying out absolutely new ex perimental 
work, and it is this latter alone which would be affected. The exact 
powers exercisable might be detined by Act of Parliament. This is, 
however, not absolutely essential, and the scheme would probably 
work quite smoothly on a voluntary basis, without any special legal 
powers, provided each party worked in a spirit of give and take, 
realising the while that the co-ordination was not only to their mutual 
advantage, but also for the benefit of the nation. 

Under the proposed scheme, the staff and students would take 
more interest in their work, knowing that what they were doing was 
not merely of academic, but also of national commercial value. 
Morcover, the students who succeeded in bringing their particular 
researches to successful conclusions would afterwards stand a much 
better chance of obtaining employment with the manufacturing 
concerns which subsequently took up the ideas involved in the 
researches. The position of technically-trained men after the war 
Will most certainly be better than it was before, and starvation 
salaries will hardly be offe ed. This fact in itself will tend to attract 
more boys to enter our universities and colleges. And with the im- 
proved prospects) provided under the scheme there should be no 
dificulty in procuring the desired number of students ta man the 
laboratories 

So far the universitv laboratories alone have been considered, 
although naturaHy if the scheme is to be truly national in character 
the laboratories run by manufacturing concerns must also be in- 
cluded. These laboratories must certainly participate in the scheme 
of co-ordinated research, because there is perhaps more overlapping 
and groping in the dark here than in the case of university 
laboratories. lt is thus obvious that some scheme which will remedy 
this evil is badly wanted. and should indeed be welcomed by the 
manufacturer. At the same time such laboratories cannot, owing 
to the nature of their constitution, he dealt with in exactly the same 
way as university laboratories. But under the changed conditions 
each individual firm will have to stand by and assist its fellows to the 
utmost, not only in manufacturing and selling matters, but also in 
questions of research. In devising such co-ordination, however, 
there are certain rights of the individual firms which must be pre- 
served. Thus a firm will explain to the board exactly what  esults 
have been obtained with respect to investig.tions which concem 
that firm’s products alone. It is therefore proposed in the first 
place that the works’ laboratories should not be included under any 
Act of Parliament. There would be no compulsion of the works’ 
laboratories to participate in the scheme, although at the same time 
it is to be hoped that the scheme could be made so attractive that a 
large number of them would join in. 


(To be concluded.) eae 
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Correspondence. 
—— ne 
HYSTERESIS EFFECTS IN IRON. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the issue of Toe ELECTRICIAN for February 21, 1919, 
I find an article on “ Iron Losses in Sheet Iron at High Fre- 
quencies,” by M. Manus Latour. I should like to call the 
attention of the French engineers and engineer mathema- 
ticians, whom I esteem highly, to some Papers of mine dealing 
with the problem of hysteresis effects in iron. 

The subject of the Paper by M. Latour was treated in the 
columns of THE ELECTRICIAN by a more direct method some 
four years ago. See, for example, a Paper on “ [ron Losses 
in Transformer Plate,” by the writer, dated July 23, 1915. It 
is, I feel, the earliest reference to calculable formula.—I am, &c. 

University of California, } A. PRess. 

U.S.A.. March 15. 


LABOUR UNR& ust. AND PROFITS. 
TO THE EÐITOR OF THE ELECTRICIAN. 


I want through you to congratulate Mr. Tilney on 
his sensible article ; that is just the sort of stuft we need at 
the present critical time. F hold a staff position in an electrical 
manufacturing factory, and claim to be an average intelligent 
working man of to-day, and I am sure I speak the feelings of 
hundreds of thousands of such men as myself when I ask vou 
to do all in vour power to propagate such enlightening articles. 
Do not leave it to such as the ©“ Daily Mail,” &e. The workers 
to-day mistrust newspaper stunts. Do all vou can to urge 
this cam paign on industrial economics. Thousands will help 
you.x—L am, &e., J. STORROW., 


Sir: 


Patent Record. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions, 


February 6, 1919. 
Notching or punching core plates for dynamos. &c. 
Iron cores for induction coils. (0 2 18, Denmark.) 
2,900 PRITZKER. Electric radiators, &c. 
2.907 Lacey. (Adm.inistratrix of I. H. Steven.) 
conger and connector therefor. 


February 7, 1919, 
2.983 Bein. Electrical ceiling. &c.. fittinys. 
2.937 Bein. Fittings for temporarily mounting or connecting electric lights. 
2.993 RAILING & HILL. Push switches. 
3.024 CooKB. Storage batteries. 
3.035 Bray. MARKHAM & RE1ss. Electric switches. 
c09 Margs. (Splitdorf Electrical Co.) Interrupting electrical circuits. 
3.047 B.T.-H. Co. (G.E. Co.) Electron discharge devices, 
3.061 BrRITANNIA Lamp & ACCESSORIES Co, & Cox. Shades or reflectors for jin- 
candescent lamps. 
3.076 CREEDY. Dynamos of variable pole number, 
3.078 WHiITe. Electric larnp-holders. 
3,087 Empson, Electricahy operate: water meter, 
3.136 MATHER & PLATT. Starting and synchronising dynamos. 
3,137 MATHER & Piratr & Grime. Starting and synchronising dynamos, 
3,142 MacKIntcsH & War«er. Electrical steering gear. 
3.154 Dussan & Dyer, Evectrical device for determining winners of sports events, 
3158 AMBERG. Telephone instruments. 
3,161 Sipmens Bros. & Co. & LaipLaw. Telephone systems. 
3,168 UrHaM, Current collectors. 


February 10. 1919. 

3,181 Conner & Puckette. Magneto-electric machines for internal combustion engines, 

3.212 Brown. Holders for gas or electric lamp shades or reflectors, 

3.218 MATEAMOTGC. Electric tramcar apparatus. 

3,222 LANGTON. Electropnones. 

3.223 Enciosep Motor Co., Mo ssay & Jazssy. Dynamcs, 

3.226 MANNING. Device for breaking electrical connection. 

3.231 B.T.-H. Cc. (G.E. Co.) Electrodes for vacuum discharge devices, 

3.247 GrYyLLs & HEArE. Arc lamys. i 

3.251 AxT.-Ges. Brown, Boveri ET CIR. Device for varying point of ignition in 
eiectric ignition apparatus. (9.2 18, Germany. ) 

3,252 Scimtitta. Device for vary! ng point of ignition in electric ignition apparatus. 
(92.18. Germany.) 

3.253 Soc. 035 Mote 5 Sarmson. (Systeme Canton Unne.) Electro-magnetic heating 
appatatus. (18 12 18, France.) 

3.263 BeLLamy. Electric motor ea systems. 


February 11, 1919. 
3.280 GrREVILLE. Electrode and fastener. 
3.301 Waker, Eectric step-by-step mechanism. 
3.355 pie ea DE BeLLescize. Receiving circuits for Wireless telegraphy. (26,6,;17 
rance.) 
3.370 WaLsHaw. 
3.372 Bopp ET CIE. 


2.928 McLeon. 
2.962 MoLL ERHOJ. 


Combined electric fixture support, 


Insulated Joints for condustors. 
Apparatus for obtaining c.c. from a.c. circuit. 


land.) 
February 12, 1919. 
3.402 Sommers. Railway and tramway vehicles, &c. 
3407 CABLE AccEssoRIES Co., REEVES & CRAWFORD. \ Electric switches. 
9,413 Lowenstein. Spark-gaps for electro-magnetic wave signalling. 
3,419 Western Evectric Co, Producing and selectively transmitting harmonics of 
electric oscillations. 
3,406 BRITISH Arc WELDING Co. & SPANNER. 
8,462 REGNAULD & BELLESCIZE. 
France.) 


(15,2.18. Switzer- 


Electric welding, 


Receiving circuits for wireless telegraphy. (29/4/18 
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Commercial Topics. 


Fresh Issues of Capital. 

The Treasury hos appointed a committee of 15 members to advise 
upon applications for licences for fresh issues of capital. The Chairman 
of the Committee is Lord Cunliffe, G. B.E., and Mr. A. C. Kelly is Secretary. 
Applications should be addressed to Treasury-chambers, Westminster, 
S.W.1. | 
* * * a 
Iron and Steel Subsidies. 

The Ministry of Munitions has notified that all subsidies in connection 
with the manufacture of iron and steel, including those on iron ore, 
coke, and pig iron will be withdrawn on the 30th inst. The control of 
prices and allocation of all descriptions of metallurgical coke, iron and 
steel scrap, cinder and scale, iron ore, pig iron, manufactured iron and 
steel and tinplates will cease on that date.. Subject to the provisions 
of existing cuntracts and to any regulations in force from time to time 
with regard to export makers and others are free to make their own 
terms and arrangements in respect of delivery of any of these materials 
for home or export on and after Ist prox. 

* * + * 


Rating of Machinery. 

Sir Algernon Firth, who presided over the annual general meeting of 
the Machinery Users’ Association last week, referred to the question of 
the rating of machinery, and pointed out that machinery users in this 
country were suffering from a great injustice. Machinery was rated in 
many cases for local assessments in England, whereas that was not the 
case in Scotland, Ireland or in foreign countries. They had tried to get 
an alteration of the law, but had not succeeded. He hoped now, with 
a practical House of Commons, that the reform would be carried through. 
In consequence of the rating in London, many works employing in the 
aggregate 140,000 to 150,000 men had been moved to other districts, 
Undoubtedly machinery users are handicapped by the existing n-ethod 
of rating, and the time has come when the question should be taken up 
seriously in Parliament and the law modified. 

* * * + 


A National Trade Mark for U.S.A. 

The Kiil introduced last year into the U.S.A. Senate by the Department 
of Commerce for the creation of a national trade mark has been dropped 
owing to the oppe- ition of merchants and exporters and of the owners 
of private trade merks. The promoters of the Bill argued that a national 
trade mark would protect domestic commerce, protect export com- 
neree, and also develop the nation’s commerce. Although the 
Merchents’ Associetion of New York had decided that the words '' Made 
in U.N.A.“ in plein type form shou'd be used by all its members on all 
goods manufactured in the United States, it entered opposition to the 
Bill. Apparently there is general agreement as to the utility of a mark 
which will identify the origin of goods, but there is a strong objection to 
one which gives a cuarantee of quality. 


* . * * * 
The Indian Market. 

It is reported from Delhi that though India is anxious to obtain 
British goods, particularly machinery, little is forthcoming and that 
many ships are arriving half empty. It is feared that the concession 
of the minera’ demands, which must greatly increase the cost of manu- 
factured articles, will seriously jeopardise the future of British trade 
with India, espeek: lly in the industrial area around Bombay. Coal can 
be delivered in Bombay from the Bengal coal-fields at £1 a ton and in 
addition the important hydro-electric development works for utilising 
the water-power of the Western Ghats will place Indian manufacturers 
in a fayourable position to compete with British goods. It is reported 
that many new creincering and other industries are being actively 
promoted, and the latest and most, up-to-date machinery is being 
installed. In addition to the Indian supplies there will be keen com- 
petition from the United States and Japan, and it is, therefore, essential 
that British manufacturers should consider: the situation at once and 
take steps to maintiin their position in India. ; 

* a * * 


British Manufactures for the Balkans. 

An exhibition of British manufacturers at Athens is being organised 
by the Federation cf British Industries. The project is an outcome of 
the visit of Greek business men who toured industrial England last year. 
The Greek Government has lent the t Zappeicn ” building, which is 
admirably constructed for exhibition purposes, and about a third of the 
available, space hes already been taken up. Nearly all the important 
branches of Britis manufacture are represented. In addition to the 
e Zappeion,” the Greek Government has yranted the use of an extensive 
piece of land on wiek an “extension ” is being erected. The policy of 
M. Venizelos and of the majority he represents is to develop both the 
existing agriculture of Greece and the manufacturing industries she does 
not yet, but ought to, possess, In view of this, of course, the machinery 
section of the exhibition will be a purely selling exhibition and 
will, therefore, be of very great importance. The exhibition will also 
appeal toa very much larger field than Greece alone. The trade of Asia 
Minor, ‘Turkey and, to a great extent, the Balkan countries, is almost 
entirely in the hands of Greece. Special arrangements are, therefore, 
being made to interest these distant traders and to bring them to the 
exhibition. Major Kennard, the Federation’s Commissioner to Greece, 
who is shorty to be established permanently in Athens, has been touring 
the principal industrial centres of Fngland giving manufacturers the 
benefit of his experence. 


‘ 
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Electricity Supply. 


The additional cost of wages due to the 48 hours week agreement at 
ACCRINGTON will be over £6,000 per vear. 

MIDDLESBROUGH Sanitary Committee has arranged for the laying of 
electric supply and g2s mains tu the Acklom-road estate. 


Blackburn Council has applied to the L.G. Board for sanction to borrow 
£250,000 for the proposed new electricity generating station at Whitebirk. 


CHELTENHAM Council decided on Monday to apply for a loan of £26,000 
for the completion of the scheme for the electric lighting of the strests. 


Batu Electricity Committee recommend an increase in the salary of 
the city electrical engincer (Mr. F. Teague) from £600 to £700 per annum. 


CHESTERFIELD Corporation are to carry out extensions of the electric 
supply mains in the Whittington Moor area, at a cost of £8,600. 


SHEFFIELD Electric Supply Committee has decided to purchase the 
Brunswick Brewery premises in Ellin-street as a transformer and rotary 
sub-station. 


Epinsuroan Electric Lighting Committee has secured an option (until 
October) to purchase 35 acres of land adjoining Portobello power station 
for extension purposes. 


_ Bornwey Council has agreed to give the electrical engineer (Mr. J. E. 
Starkic) a bonus of £65 per annum, and a few months ago his salary was 
increased to £600 per annum. \ 


The Board of Trade has extended for six months from Jan. 30, 1919, 
the time for making the transfer authorised by the WARMINSTER ELEc- 
TRIC LIGHTING ORDER, 1914. 


Leiru Corporation has been authorised to borrow £45,000 to cover the 
cost of the plant and cable required in connection with the bulk supply 
of electricity to be received from Edinburgh. 


Tho Convention of Scottish Burghs has passed a resolution protesting 
against the proposal to put electricity supply under the control of the 
Ministry of Ways and Means. Among the English local authorities which 
have recently passed similar resolutions are Neweast!e-on-Tyne and 
Sunderland Corporations. 


NORTHAMPTON Tramways Committee is considering an offer by the 
Northampton Electric Lizht & Power Company to supply electrical 
energy for traction at lèd. per unit for 1,500,000 units, or lłd. for 
1,25),000 units a year. In the past year the power cost was over l}d. 
per unit, and it is claimed that by the scheme the Corporation would 
wave £4,000 per annum. 


A new Ezvectric Pumprna PLaNt ct Measrs. Hergreaves’ Mountain 
Mine, Burnley, wes recently inaguurated by the governing dircctor, 
Sir J. 0. S. Thursby. Electrical energy is supplied by Burnley elce- 
tricity work:. The pump was supplied by Messrs. Mather & Plett, end 
is of the multi-stage turbine type. Electric pumping haa proved so suc- 
ces-ful that a second electric pump is to be employed eat Arley Colliery. 


A draft constitution has been prepared for a Joint INDUSTRIAL 
CouncIL FoR Tramways. The National Council will comprise 22 
representatives from the employers and 22 from the employees, divided 
pro rata between corporations and companies. There are Area Com- 
mittees, to whom local questions can be referred, but there is a right 
of appeal to the National Council in London. 


The capital expenditure of EXETER electricity department at March 31, 
1918, was £122,085, of which £66,127 has been repaid or provided for 
repayment. Income was £23,439 and working and gencral expenses 
were £14,259, leaving gross profit £9,182, and surplus, after providing 
for interest, sinking fund, income tax, was £1,348. Units generated for 
lighting and power were 1,855,722 and sold 1,419,525. Units generated 
for tramways were. 701,738 and sold 607,895. Maximum supply de- 
manded was 981 kw. for lighting and power and 300 kw. f or tramways. 


BoorLe electricity department had a capital expenditure of £209,229 
(increase £14,648) at March 31, 1918, but £82,728 has been repaid. 
Income was £57,326 (compared with £44,137) and working expenses 
were £39,422 (£26,572), leaving gross profit £17,904 (£17,565) ; end after 
providing for capital charges net profit was £4,164 (£3,635). Total 
average revenue was 1]-38d. (1-34d.) per unit, and inclusive cost 1-28d. 
(1:23d.). Units generated were 11,113,000 (8,612,000) and sold 9,947,000 
(7,895,000). 

At the annual meeting of the GLascow CORPORATION ELECTRICITY 
DEPARTMENT ENGINEERING Society on the 31st ult., Mr. W. W. Lackie, 
et it was reported by the secretary that the membership num- 

ered 146, and that the average attendance at the 14 meetings held 
during the session was 71. Office bearers and members of committee 
were appointed, and arrangements were made for the preparation of 
next session’s syllabus. The chairman congratulated the members on 
the attendance and the increasing uscfulness of the discussions which 
had taken place. 


BersLEY Electricity Committee has put into foree the recent award 
to technical engineers, and the following increases in salary have come 
into cilect : Mr. T. Nutter, chief assistant, from £200 to £430 per year ; 
Mr. J. Bolton, assistant, from £3 to £5. 6a. Gd. per week ; Mr. T. Taylor, 
assistant, from £2. 17s. to £5. 3s.; Mr. T. Riley. junior assistant, from 
£2. Zs. to £4. lls. per week: Mr. H. Leaver, junior assistant, from 
£2. 2s. to £1 Ss.; Mr. W. Baker, motor superintendent, from £2. 7s. to 
£. oi ; and the four junior shift engineers from £1. 12s. tu £3. 13s. per 
Weech. 


THE ELECTRICIAN. 


APRIL 11, 1919. 


Electric Traction. 


Doxcasrer Tramways Committee is considering a proposal to extend 
the tramways to Rossington and Armthorpe. 


York Corporation have decided to expend £10,000 on the purchase 
of additional tramears and £5,640 on track improvements. 

EXETER Council has adopted the recommendation of its Tramways 
Committee to increase the fares and to give an accelerated service of cars. 


The grant of a 48 hour week without reduction of pay to BIRMINGHAM 
tramway employees will cost £160,000 per annum. 

The cost of the 48 hours week will mean an increased expenditure of 
£1,600 to NELSON Corporation tramways department and about £2,000 
at COLNE. 

The parcels service on the GLascow-UDDINGSTON tramway route, 
which was started about three months ago as an experiment, has been 
withdrawn. : 

Owing to the 48 hour week, 60 additional empolyees have had to be 
ongaged by SUNDERLAND Tramway Committee, and the increase in the 
wages bill will be £10,000 perannum. New penny stages came into force 
this week and transfer stages were abolished. The Committee is going to 
build six tramcars of the standard vestibule 60-passenger type at the 
repair shops. 

Mr. A. R. Dayson, M.I.E. E., SUNDERLAND tramways general manager, 
was chairman of a big concert held in the borough on the 7th inst., to 
raise funds for the Welcome Home Fund for returned tramways em- 
ployees. The Tramways Prize Band and Silver Quartette were amongst 
the entertainers. 


Liverroout Corporation has decided to send a deputation of four 
members of the Tramways and two members of the Health Committees 
to visit American and Canadian cities to study tramways and electricity 
supply questions. The tramway members will be Ald. Russell Taylor 
(chairman) and Messrs. F. C. Wilson, W. A. Robinson and David Jackson. 
The deputation will be accompanied by Mr. J. A. Brodie (city engineer), 
Mr. Harold Dickinson (city electrical engineer), Mr. C. W. Mallins (tram- 
wavs manaver) and Mr. A. G. Smith (city lighting engineer), with the 
Committee clerk. 

Sourn SHIELDS Corporation and tramways department’s accounts 
for the year ended March 31, 1918. show gross capital expenditure 
£181,606, of which £51,648 has heen repaid or repayment provided for. 
Revenue was £51,726, working expenses were £38,824, and after pro- 
viding for capital charges-the net balance (contributed to relief of rates) 
was £4,350. ‘Total revenue was 14:873d. (13-178d.) per car-mile, and 
working expenses were 11-163d. (9-237d.). Passengers carried were 
14,363,818 and car-miles run 834,701. 5 

EpINBURGH Tramways Committee recommend the City Council to 
discontinue the cable system, to employ the overhead trolley system 
generally, except in special parts of the city, and that the Princes-strect 
route be treated separately. It is also reeommended that the work of 
conversion and reconstruction be carried out in sections, the first to be 
undertaken being the route from Pilrig to Liberton: and that a tentative 
approval be given to the extensions recommended in the tramways 
managers report. 

Consideration of the report of the deputation who visited London and 
Bournemouth to secure information regarding the working of the conduit 
systems had been deferred. In a further report on the Princes-street 
route Mr. Pilcher gives particulars of the capital cost of the conduit and 
trolley systems and of self-propelled cars. 

On Tuesday, BIRMINGHAM Corvoratio’ approved the draft bill for 
making provision for the construction of new tramways and for the 
extension of the periods prescribed in the Corporation Act, 1914, for 
the completion of the several tramways and parts of tramways authorised 
by that Act. A programme for the reconstruction of five routes was 
also approved. The programme comprises about 12 miles of single 
track, for which 2,500 tons of tramway rails are required. Immediately 
after the armistice inquiries for rails were instituted, but it was found 
that the English firms who had previously served the department best 
were unable to roll rails at present. In February an offer of rails was 
made by the Lorain Steel Company (of Cleveland, U.S.A.), who had 
previously supplied rails of satisfactory quality, and the committee. 
having regard to the serious condition of the tracks, were glad to avail 
themselves of the opportunity uf securing a suflicient quantity of rails 
to enable them to carry out at least half their reconstruction programme. 
The action of the Committee was approved, but instructions were given 
that in future the Standing Orders as to contracts should be observed. 


Educational. 


The Senate of the University oF Lonpow has accepted the Ramsay 
Memorial Committee’s offer of a sum of not. less than £25,000 towards 
the foundation of a laboratory of chemical cnyinecring at University 
College. . 

At a recent mecting of the governors of the Heriot Watt College a new 
scale of salaries for the teaching staff was approved. Starting at £950, 
the principals salary is to rise by £50 per annum toa maximum of £1,250. 
Professors, receiving now £700 and £750, are to rise by annual increments 
of £25 to £800, and in exceptional cases to £1,000, Assistant professors, 
by annual increments of £25, starting at £275, are to rise to £400, and in 
exceptional cases to £500. Corresponding advances are made to lec- 
turers and laboratory assistants. The heads of the departments of 
mathematics and physics, starting at £400, with annual increments of 
£50 are tu advance to £500. 
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Tenders Invited and Acccpted. 


WatsaLL Tramways Committee want tenders by April 21 for the 
supply of 10 Tramcar Bodies. Specifications, &c., from the Tramway 
Manager. : 


` Dusin Electricity Supply Committee require tenders by noon April 24 
for supply and erection of remote-control h.t. switchgear, and for altera- 
tions in switchgear, &c. Specifications from the City Electrical Engineer. 
TYNEMOUTH Corporation invite tenders for a 500 kw. rotary converter. 
Specifications from Mr. C. Turnbull, M.I.E.E., borough electrical engi- 
neer, and tenders to the town clerk, Mr. Stanley Wilson, by April 24 


The COMMISSIONERS OF H.M. Works, &c., require tenders by 11 a.m. 
April 14 for six months’ supply of electric bell fittings. Forms of tender 
from the Controller of Supplics, King Charles-street, 8. W.1. 

EpinBURGH Corporation require tenders by noon April 15 for the 
supply of 50 Tramcar Top Covers. Forms of tender, &c., from the 
Tramways Manager. 

EASTBOURNE Corporation require tenders by April 16 for the supply 
and erection at the electricity works of a Watertube Boiler, with integral 
Superheater and Travelling Grate Mechanical] Stoker. Specification, &c., 
from the Borough Electrical Engineer. 


Deprrorn Borough Council has accepted the tender of the Anglo- 
Swedish Welding Company, for boiler repairs at £95. 10s, 

SoUTHEND Council has placed an order with E. Allen & Co. for the 
supply of points and crossings, at £665. ‘ 

The SALFORD gas department has accepted the tender of Mather & 
Platt for a 20 B.H.P. totally enclosed heavy compound-wound inter-pole 
motor. 

Hackney (London) Borough Council has placed an onder for two 
1000 kw. La Coeur motor converters and starting gear with Bruce 
Peebles & Company at £10,300. 


For the supply of 200 tons of stecl tramrails and 3 tons of fishplates, 
WoLVERHAMPTON Tramways Committce has accepted the tender of W. 
Scott, at £17 amd £21. 12s. 6d. per ton respectively. 


Wooprripa E Urban Council has accepted the tender of the Wood- 
bridge & District Electric Lighting Company for public lighting. Hitherto 
the town has been lit by gas. 

The tenderss accepted by the British GOVERNMENT DEPARTMENTS 
during Februa ry included the following :— 

Post Office—Automatic Telephone Mfg. Company, telephone appa- 
ntus; General Electric Company and Johnson & Phillips, telegraph and 
tlephone cable ; London Electric Wire Company & Smiths, Phoenix 
Telephone & Electric Works, Ltd. and Siemens Bros. & Company, tele- 
phone cords; Albion Clay Company, Ltd., Doulton & Company and 
Oates & Green, stoneware ducts; Bullers, Ltd., Doulton & Company, 
Macintyre & Company and Taylor, Tunnicliff & Company, insulators ; 
Crystalate Mfg. Company, telephone mouthpieces ; Bullers, Ltd., insu- 
lator spindles; Automatic Telephone Mfg. Company, telephones ; 
British Insulated & Helsby Cables, Ltd., copper binding wire ; Concordia 
Electric Wire Company, enamelled and silk-covered copper wire. 

H.M. Office of Works.—Etchells, Congdon & Muir, electric lifts, H.M. 
Stationery Office. i 

India Ofice.—T. Bolton & Sons, Elliott’s Metal Company and Shrop- 
thire Iron Company, copper wire ; Automatic Telephone Mfg. Company 
and Peel Connor Telephone Works, telephones ; Bruntons, Ltd., wire. 


Appointments Vacant and Filled. 


The Council of the University of Birmingham invites applications 
for the chair of electrical engineering. Stipend £800 per annum. Appli- 
cations to the secretary, Mr. Geo. Morley, by May 7. 

A shift engincer is wanted at Accrington Corporation electricity works. 
ay about £20) per annum. Applications to the Borough Electrical 
“ngineer. 


Applications are invited for the post of principal of the University 
Collego of South Wales and Monmouthshire. Salary £1,600 per angum. 
e cations by May 15 to the Registrar, from whom particulars can ke 
obtained. 

The Minister for Railways, Perth (W. Australia), will receivè applica- 
tions until May 7 for the position of Commissioner of Railways for the 
State of Western Australia. The duties include the control and manage- 
ment of the State railways, the Perth electric tramways and the Govern- 
ment electrical works. Salary £2,500 per annum. Particulars from the 
Agent-General for Western Australia, 115, Strand, London, W.C. 2. | 


The Governing Body of the Borough Polytochnic Institute, Borough- 
mad, London, S.E. 1, wil! shortly require to till the following positions 
in the Day Technical School and Evening Class Department: (1) 
lecturer in electrutechnics department, (2) lecturer in mechanical 
‘Ngineering department, (3) lecturer in chemistry department, (4) teacher 
of mathematics, (5) teacher of English subjects, (6) superintendent of 
Workshops. Commencing salary for each appointment £240, rising by 
annual increments of £15 to £300 and £10 to £400. Particulars from 
the pmncipal, Mr. C. T. Mallis. 


s J. Moulds has been appointed ch ief assistant electrical engineer at 
e Leicester Corporation electricity works. 


nas C. D. Braidwood, of Leeds, has been appointed superintendent of 
c Metropolitan Electric Tramways, Ltd. ` 
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Miscellaneous. 


A mecting to receive an account of the winding up of the Resisto 
Electrical Mfg. Company, Ltd., will be held on May 7 at Thorner’s- 
chambers, Ingram-court, 167, Fenchurch-street, London, E.C. 

All ranks who at any time qurved with the LONDON ELECTRICAL 
Encinecers, R.E. (T.F.), are reseested to send particulars of present 
address, promotions, &c., to the Officer Commanding, 46, Regency- 
street, London, S.W.1. . 

In a pamphict on the Reconstruction OF Inpustry, recently issued 
by Mr. D. A. Bremner, 0.B.E., director of the British Engineers Associa- 
tion, some factors retarding the work and the development of our peace 
industries are dealt with. These include labour unrest, uncortainty as 
to the future fiscal policy, the excess profits duty, the inadequacy of 
pro-war working capital to meet present requirements, uncortainty as to 
changes that may occur in the prices of raw materials, &c. 


The Postmaster-General proposes to ercct automatic telephone 
exchanges in London at an early date, and art official inquiry on the 
practical steps which will have to be taken is nearing completion. The 
change will cost £5,000,000, and it will take from two to five years to 
bring about. Orders have been given for the immediate installation of 
automatic telephone exchanges in Sheffield and Dundee. The Post Office 
authorities have begun a great deal of new construction, and they are 
laying down a new underground cable between London and Manchester 
and Liverpool. : 

Mr. Ernest F. W. Alexanderson, consulting engineer of the General 
Electric Company of America, announces that his company is considering 
plans for a transatlantic wireless telephone system, to enable New York 
to converse with persons in Paris or London. He claims that two devices 
which make tho scheme practicable are a bridge receiver and a barrage 
receiver, both being his own inventions. The bridge receiver permits 
continuoua conversation as in ordinary telephony, and the barrage 
receiver permits the operator to centro his attention on the message in 
which he is interested. 

The Joint Housing Committee of the FEDERATION OF BRITISH 
Ixpusrreies and the National Alliance of Employers and Employed 
have considered the new Housing Bill of the Government and they are 
of opinion that the Bill is a great improvement on existing powers and 
will ultimate!y do much to secure the building of working class houses. 
In view of the urgency of starting building all over the country at once, 
the Committee urge the Government to pass a short Act enabling a 
grant per house to be made to any public authority or public utility 
society, for working clasa houses built within one year from the passing 
of the Act. It is suggested that the Government should pay 40 per cent. 
of the cost: of building and that the grant should be given for a definite 
number uf houses, say 100,000. 


a Business Items. 
Messra. Rose Bros., manufacturers of dry and export batteries, hand 
lamps, &c., have opened a branch office and warehouse at 83a, Redcliffe- 
street, Bristol, for the wholesale trada only. 


Mr. Hy. Butcher, of Messrs. Hy. Buteher & Co., 63 & 64, Chancery-lanes 
London, W.C. 2, will Senn RY Avution at the Ministry of Munitions 
Store, 1, High-street, Romford, on May 6 and two following days, some 
valuable plant and machinery, including machine touls and new stores, 
a number of electrical motors, Xe. 

Mr. A. Murray Coombs, recently demobilised from R.A.F., has resumed 
his practice as advisory, purchasing and inspectMmg engineer at-3l, 
Charing Cross, London, W.C.2, which he has carried on since 1910. 
Mr. Coombs has taken into partnership Mr. A. F. W. Richards, for the 
past 13 years with W. T. Glover & Company, Trafford Park, Manchester, 
and for 12 years previously in central station work. Mr. Richards com: 
piled and edited Glover's ‘‘ Vade Mecum,” and for a number of years 
was in charge of the company’s contract department ; he was also two 
years in India for Glovers.. Mr. Richards joins Mr. Coombs on July 1. 

The directors of Petters Limited have entered into an agreement with 
Messrs. Vickers Limited for a combination of interests in the manufacture 
and sale of the Petter patent semi-Diesel oil engines. During the war 
Messrs. Vickers Limited acquired the works at Ipswich, which were 
specially equipped for the manufacture of heavy oil engines by the Con- 
solidated Diese] Company, and these works have facilities for the ecorro- 
mical manufacture of oil engines of the Petter type. To carry out the 
proposed arrangement a subsidiary company (Vickers-Petters, Ltd.) 
is being formed with a capital of £500,000, and in this company Messrs. 
Vickers and Messrs. Petters will be the sole shareholders. Mr, E. Wy 
Petter has accepted the position of managing director of the new 
company for five years. Pi 

Since we'commenced publishing THE ELECTRICIAN in 1861 we hav 
witnessed many changes in ADVERTISING METHODS, and especially in 
advertisement ‘copy ” writing. British journalism has traditions in . 
its advertisement “ copy "° which do not apply to American publications. 
The British advertiser too often ‘fills a Role” in the paper, and is 
satisfied with that. He ie, however, awakening to the folly of treating 
his advertising as a side line to his business. Advertising is selling, and 
advertising space should ke filled with good sales copy. Frequently the 
assistance of experts in writing advertisements is valuable, particularly 
where no advertising staff exists. A booklet entitled ‘‘ Driving Power 
for that Space,” issued by S. Davis & Company, 30, St. Swithin’s-lane, 
E.C., explains in simple text and illustration how this class of service 
can be rendered to the advertiser. A copy will be forwarded to interested 
manufacturers. 
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Companies’ Reports, &c. 


qu ree 


The CONSOLIDATED SIGNAL Company has declared an interim dividend 
of 6 per cent. per annum on the preference shares, 


An interim dividend at rate of 8 per cent. per annum has been declared 
on the ordinary shares of the FULLER ACCUMULATOR COMPANY. 


The directors of the INDO-EUROPEAN TELEGRAPH COMPANY recommend 
a final dividend for 198 of £1. 2s. 6d. per share (making, with interim 
dividend, 7 per cent. for year), also a distribution of £}. 10s. per share, 
both tax free. 

The Bombay ELECTRIC SUPPLY & Tramways Company has declared 
a dividend on the ordinary shares at the rate of 14 per cent. for the half- 
year ended Dec. 3L, together with a bonus of 2 per cent, for 1918, a total 
of 16 per cent., compared with 14 per cent. for 1917. 


Subject to audit, the directors’ of W. T. HENLEY'’s TELEGRAPH WORKS 
CoMVANY recommend a final dividend on the ordinary shares of 2s, 6d. 
per share, less tax, making with the interim dividend of 6d. per share paid 
in September, 1918, 3s. per share for the year. 

The LANCASHTRE Dynamo & Motor Company has declared a dividend 
of Is. per share (5 per cent. actual), tax free, on the old ordinary shares, 
making 10 per cent. for the year, and a dividend of 10 per cent., tax free, 
on the new ordimary shares, calculated from dates of payments of calls. 


Mr. F. C. Gardiner, who presided over the meeting of the CLYDE 
VALLEY ELectricaL POWER Company last week, stated that the past 
year’s profit was most satisfactory in view of the continued increase 
in cost of all materials and in labour. Contracts for supply showed an 
increase during the year of 10,397 H.P., and connections to mains an 
increase of 6,754 H.P. 


An extraordinary general meeting of the MARCONI INTERNATIONAL 
MARINE COMMUNICATION CoMPANY will be held on the 16th inst. to 
consider a resolution to increase the capital of the company by the 
creation of 900,000 new shares of £1 each. Should the resolution be 
passed by the requisite majority, it will be submitted for confirmation 
to an extraordinary general meeting on the 2nd prox., and 600.CCG0 of the 
new shares will then be offered to the existing shareholders at par. 

Sir Charles J. Stewart, K.B.E., late Public Trustee, has been elected 
to a seat on the board of the company. 


Capt. ©. J. Jackaman, who presided over the annual meeting of the 
SLOUGH & DATCHET ELECTRIC Suppry Company last week, said that, 
as they had accommodation at their station for considerable extensions, 
they approached the authorities in December, 1917, with proposals for 
the supply of electric current to the new motor repair depot at Salt Hil. 
The company's terms were such that, in the directors’ opinion, a saving 
of many thousands of pounds to the taxpayer would have been secured, 
and the necessity for the Government to build and equip an entirely new 
power station would have been avoided. Apparently no consideration 
was given to their proposal, as they learnt some months later that the 
Government had decided to proceed with their own scheme. 


At the meeting of the BrisroL Tramways & CarRriacE COMPANY Jost 
week, it was reported that for the year 1918 revenue was £749,873, 
and working and general expenses and renewals were £634,776, leaving, 
with balance brought forward, £133,249. After paving interest on the 
4} per cent. mortgage debenture stocks, the dividend on the 4 per cent. 
preference shares and the interim dividend on the ordinary shares, a 
tinal dividend on the ordinary shares at the rate of 4 per cent. was de- 
clared. A sum of £40,000 was placed to reserve fund for contingencies 
and renewals and £14,700 carried forward. The receipts of the tramways 
department showed a decrease of £467. The number of passengers 
carried was 61,813,124, a decrease of 2,168,651. 


The report of the FOLKESTONE ELECTRICITY SupeLy Compasy for 
1918 states that the continued advance in the cost of fuel, &¢., together 
with the heavy increase in wages, has seriously affected the profits. 
Notwithstanding a further increase in the price of current, the receipts 
from sales show a decrease compared with the previous years receipts. 
due principally to the lighting and fuel restrictions. Upto Dec. 31. 191s, 
the equivalent of 168,497 8 c.p. lamps was being supplied, an increas? 
of -3,190 8 c.p. lamps over 1917. Including receipts from kired installa- 
tions, the profit was £11,402. With £2.643 brought forward, and interest 
on investments, &c.,. and after allowing for interest on debenture stock 
and preference dividend, the balance was £8,037. The directors have 
carried £4,572 to depreciation fund, and they recommend payment of a 
dividend at rate of 5 per cent. (less tax) on the ordinary shares for the 
year, which will require £2,500, leaving £065 to carry forward. 


The report of the Marconi WIRELESS TELEGRAPH COMPANY OF 
AMERICA for 1918 states that the net income was S998.358, compared 
with $780,592 for 1917. The net profits, after utilising 8286.516 for 
reserves, amounted to S71L1.841, against $617.772. This amount has 
been added to the surplus. increasing that account, after payment of 
1918 dividend ($499,975), Yo S1.631L.415 at Dec. 31 last. and the reeerves 
set aside at that date for depreciation amount to S629,176 additional. 
A dividend of 5 per cent. perannum was paid in August, and the directors 
have declared another dividend of 5 per cent. per annum.  Shertly after 
the signing of the Armistice the Navy Department caused to be intro- 
duced in Congress, for the third successive time, a Bill providing for 
Government ownership and operation of all wireless stations, This Bill 
was considered ty the Committee on the Merchant Marine and Fisheries, 
and on Jan, 16 the Committee decided by unanimous vote to table the 
Bill, and it is keheved that no further attempt will ke made to introduce 
plinilvr Jegislation during the present session, . 
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The EASTERN EXTENSION AUSTRALASIA & Cuixa TELEGRAPH Com- 
PANY announces that owing to continued delays, arising from the war, 
in obtaining the necessary returns from foreign stations and adminis- 
trations, it will be impossible to present the accounts and balance -sheet. 
for the vear 1918, during the month of May, when it has been usual to 
hold the annual general meeting, From data already received and 
estimates based thereon, the directors are satisfied that the net earnings 
of the year will be suffiment for the usual distribution of profits. They 
have, therefore, decided to make a fourth dividend parment to the share- 
holders on May 15 next of 3s. per share. together with a bonus of ts. per 
share. This will make a total distribution for EOES of & per cent.. tax 
free. the same as was paid in the previous year. The share register will 
be closed from the 7th to the Lith May, inclusive. 


The directors of the EASTERN TELEGRAPH Company state that, owing 
to continued delays arising from the war in obtaining the necessary 
returns from forcign stations and administrations, it will be impossible 
to present the accounts and balance-sheet duly audited in respect of the 
year ended Dec. 31, 1918, during the month of May, when it has been 
usual to hold the annual general meeting, From the data received and 
estimates based thereon the directors are satistied that the net earnings 
of the year will be sufficient for the usual distribution of protits: they 
have, therefore, decided to again exercise their powers by making an 
additional pyament on May 15 on the ordinary stock equal to a dividend 
of l} percent. and a bonus of 2 per cent., making a total distribution for 
the vear LOTS of 8 per eert., tax free. 

The transfer books of the 4 per cent. mortgage debenture stock of the 
Company will be closed from the 25th to the 30th inst., inclusive, and the 
transfer books of the ordinary stocks of the company will be closed from 
May 7 to l4 inclusive. The company also announce the payment by 
warrants on May L of interest for the half-year ending April 30, on their 
4 per cent. mortgage debenture stock, 


At the annual ordinary general meeting of the CHELSEA ELECTRICITY 
NUPPLY Company on the 2nd inst. the chairman (Mr. W. R. Davies) stated 
that the sales of current had fallen by £2,573. and the profit on installa. 
tion work- - that is, discounts and other small accounts---by £896. Pro- 
perty and meter rentals had risen by £126. so that on balance the receipts 
were lower by £2904. The reduction in sales was due entirely to the 
onerous restrictions imposed. No electricity company had been so hanl 
hit in this matter as theirs. They supplied a high-class residential arva. 
and had suffered as much from the almost total cessation of social events 
among the upper classes and the entire absence of a London season as 
from Government restrictions, He was econtident that with the retum 
of anvthing like normal conditions the credit side of the revenue account 
would show a marked recovery. But it was the debit side of the account 
(the expenses) which was principally responsible for the poor showing 
of the revenue account. Fuel had cost £280 more, although they sold 
about a quarter of a million fewer units; repairs were £2,690 higher, and 
wages and salaries were over £2,600 more; rates £412 more, and there 
were half a dozen other items which had together increased by about 
£800. The total of those items was €6,780. and, after deducting a saving 
of £858 in income tax and one or two other small reductions, the net 
increase in working expenses was £5,840. ‘The disposable balance was 
£10,321, and allowed them to pay the preference dividend of 6 per cent., 
a dividend of 3 percent. on the ordinary shares and carry forward £1100. 
He was not anxious as to the future. Social life in London would in 
time renew most of its old activities: they might look for some ameliora- 
tion in the cost of, at least, oil fuel: the charge of nearly £1,500 for 
allowances to employees on military service would disappear; and repairs 
would become normal again, The principal danger--the continued 
increase in wages- had at last received a cheek, as reeent demands for 
a still further inerease had been refused by the Arbitration Board, and 
although 1919 might show no improvement over 1917 generally, he was 
confident they might look for improved results at no distant date. 

The report and accounts were adopted. the retiring director (Mr. 
Stanley Beeton) and the auditors were re-elected, 
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Thirty-Seven Years Ago. 
[From THE ELECTRICIAN, April 8, 18&2.] 


Eneerrie LIGHTING AND PLACES OF AMUSEMENT. — -The Paris a 
drome is brilliantly illuminated by the eleetric light, and the use of tt 
sliding roof for ventilation is now rendered unnecessary. 


Tue Swas Ligue at HUDDERSFIELD. — According to t The Review of 
Gas and Water Engineering.” the attempt to light Messrs. Brooke, jun 
& Company's woollen manufactory by means of the Swan system has 
not yet proved satisfactory, 

Erect LIGHT ON STEAMBOATS.~ There is every probability on 
Company plying steambeats on the Rhine will shortly attempt tolr 
koth shores of the river ahead by means of the electric light. [his for 
the benctit of sightseers travelling at night time. 


Tuk Hammonp ELkerrie Licnt Compasy,—Writing to “The Ener 
neer “` in reference to its recent account of the Hammond exhibits, oe 
company state that the 64 lights now running at the Crystal ie 
require exactly the same labour as the lesser number nam d m ae 
cnyineer, and that to work this number the c-timate shyuwd be redt 
by £127, los. for labour, i 
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Notes. 


The National Council for Electricity Supply. 


WE understand that the Ministry of Labour has now signified 
that the Trade Unions and the various Employers’ Associations 
which were invited to form a National Industrial Council for 
the Electric Supply Industry have now formally agreed to a 
-constitution, and that everything is ready for getting to work. 
‘So far the position seems very satisfactory. The success of 
the Council will naturally depend upon the spirit in which all 


parties enter into the matter, and this spirit is admirably set 


‘out in the various Whitley Reports. In some directions, 
however, there appears to be a tendency to conceive of the 
whole matter in too legal a frame of mind. There are various 
questions being bruited as to what legal force is to be given to 
the decisions of the Council, and how they are to be made 
binding on all parties. This certainly involves a miscon- 
-ception of the tone as conceived by the Ministry of Labour. 
The whole idea of the establishment of these Councils is that 
matters between employers and employed should be talked 
over and, agreements come to mutually, the watchwords so to 
speak (as used in the Report) being “ co-operation ” and 
“sympathy.” Instead of this, however, a conception seems 
-to be growing up that the Industrial Council is meant to be a 
-body which shall be a kind of * Star Chamber ” that shall 
-autocratically issue edicts which must be obeyed without 
„question throughout the industry. Needless to say the 
Industrial Council as constituted has no such powers, which 
could only be given by legislation, and it is a question whether 
the Government would ever give legal sanction to the findings 
of any Industrial Council on the present constitution. A 
significant passage occurs in one of the Whitley Reports in 
connection with the general question of making industrial 
agreements ‘enforceable by means of monetary or other 
penalties,” and the Report (Cd. 9081) says that “in the long 
run this object is more likely to be secured by an increased 
regard for'moral obligation, respect for an instructed public 


‘think the Committee could have made a better choice. 


opinion, and reliance on the principles of mutual consent, 
rather than by the establishment of a system of monetary 
penalties.” There has also been a discussion as to whether 
plenary powers are necessary for the delegates to the Industrial 
Council. As a matter of fact, the point does not arise, since 
the binding force of any decision of the Council is a question, 
not of any particular powers connected with individual 
members, but whether the decisions of the Council as a whole 


shall be of legal obligation on all and sundry, and this, as 


mentioned above, is a matter of legislation. In the meantime, 
therefore, the real task in hand at the moment is to get on with 
conferences of the Industrial Council and see what can be done 
in a spirit of mutual agreement, and this, we understand, 1s 
the view of the Ministry of Labour. Despite anomalies which 
must necessarily occur Just at first, considerable progress will 
no doubt be made if all parties work loyally in the spirit of the 
Whitley Reports. 
a 

The Electrical Development Association. 

Last week we had the pleasure of being present at an 
informal luncheon which was given by Mr. A. F. Berry to the 
Committee of the Electrical Development Association, and on 
this occasion it was announced that the Committee had selected 
Mr. J. W. BeaucHamp to be the first director. We do not 
Mr. 
BEAUCHAMP has had a varied career, and has shown himself 
capable of managing large undertakings. He has that initiative 
which is so desirable in framing the policy of a body like the 
Electrical Development Association, with no previous records 
to act as a guide. Ina way this is just as well. It is desirable 
to break fresh ground, and not to act too much on precedents. 
Moreover, there is a vast amount of work to be done. The 
British Commercial Gas Association has held the field for much 
too long, and it is high time that the electricity supply industry 
should have a corresponding organisation. There are actually 
two lines of activity. The first is to educate the public, and 
here, undoubtedly, a great deal remains to be done. The 
second is to place information at the disposal of contractors, 
so that they may be fully alive as to the most recent advances. 
This can be done partly through the technical press and partly 
by instituting something in the nature of a museum or standing 
exhibition in the future premises of the Association. Perhaps 
one word of warning may be necessary. No effective propa- 
ganda, however acceptable, can be carried on without the 
spending of money, and propaganda without adequate funds 
can only degenerate into feebleness of effort, which is worse 
than useless. We therefore hope that adequate support will 
be forthcoming. All the important bodies are represented 
except the Provincial Electric Supply Committee of the United 
Kingdom, and the inclusion of this body is probably only a 
question of time. All sections of the industry should con- 
tribute. Here it 1s that municipalities may find a difficulty, 
but it must be surmounted. The electrical industry is, unfor- 
tunately, an industry without cohesion, and it is subject to 
apathy; but we hope these evil characteristics will not be 
evident in this development. We need scarcely say that we 
welcome the new Association, and we shall be glad to do all in 
our power to assist in what shouldbe a most useful career. 
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The Threatened Strike by the E.T.U. > 

For a considerable time past there has been a certain 
amount of trouble between the Electrical Trades Union and 
certain contractors in the London district. The centre of 
disturbance is now the well-known firm of electrical con- 
tractors, Messrs. Rashleigh Phipps & Company. It appears 
that this firm employs both union and non-union men, and 
the Union now state that they are prepared to fight every 
firm which employs non-union labour. This may be looked 
upon as a somewhat natural attitude, but the Union goes still 
further and is prepared to fight every firm which employs 
members of the Association of Supervising Engineers. The 
latter is a trade union. As things stand at present, it cannot 
be considered a legitimate action for a union’to call a strike 
because non-union labour is employed ; much less should one 
union strike against another. With the spread of trade 
unionism to the higher grades of technical employment such 
questions will no doubt arise more frequently. The present 
situation is certainly serious. The emplovers are prepared to 
declare a lock-out if the embargo on Messrs. Rashleigh Phipps 
& Company is not withdrawn ; and if a lock-out is declared, 
a national strike in the electrical industry mav be the result. 
It is therefore to be hoped in every wav that an amicable 
settlement may yet be reached. 
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The Art of Stage Lighting. 

Tue Illuminating Engineering Societv was fortunate in 
securing Mr. J. B. Facan, of the Royal Court Theatre, for the 
lecturer at their last meeting. The subject of stage lighting 
is almost unique among problems in illumination ‘or the 
variety of standpoints from which it can be regarded. Mr. 
Facan in his address treated the subject from the historical, 
psychological and technical standpoints, and among those who 
joined in the discussion were a number of well-known critics 
and representatives from theatres, whose views were supple- 
mentary to those of experts in lighting. Most practices on 
the stage are determined to a great extent by tradition, and 
lighting is probably no exception. Mr. FAGAN even contended 
that the methods of to-day are not dissimilar in principle from 
those originally adopted when only oil lamps, and subse- 
quently gas, were available. Yet the implements for lighting 
are constantly undergoing improvement, and with the high 
candle-power gas-filled lamps and specially designed reflectors 
now available, as well as greater experience in the use of 
diffusing surfaces, the traditional assembling of large numbers 
of lamps in ungainly trough reflectors seems obsolete. One of 
the chief problems is evidently the successful manipulation of 
shadow. Mr. Faaan spoke highly of the Fortuny system, 
which has much in common with indirect lighting as ordinarily 
used, but permits greater variety of colour and diffusion. The 
system requires a specially designed theatre, however, and Mr. 
Facan has compromised by various methods intended to 
promote good diffusion and gradation of colour effects. Nothing 
is more remarkable than the large part that is now played by 
light on the stage ; in fact, some speakers were of opinion 
that it rather detracted attention from the main essence of 
drama—the spoken word. We think there will be general 
agreement with Mr. Facan that much of the stage lighting 
of to-day, while often highly ingenious, is inclined to be too 
“hard ” and sometimes unduly bright. The Paper was con- 
fined to the lighting of the stage ; but we would suggest that 
on another occasion the lighting of the auditorium might 
likewise receive attention. We are not sure that the prevalent 
practice of leaving the audience in almost complete darkness 
is necessary, or even desirable artistically. This, however, is 
only one of many problems that suggest themselves in this 
interesting field. The Hluminating Engineering Society has 
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shown its versatility in tackling, with the help of representatives 
of the stage, a problem in which purely engineering methods 
may play only a subordinate part, and artistic imagination and 
dramatic sense are often the determining factors. 

cee eee 
Municipal Showrooms. 

THE question of municipal showrooms has come to the fore 
once more, this time at Bradford, and is arousing the opposition 
of some of the local contractors. ‘We cannot help thinking 
that the opposition is a false move. The average contractor 
has not sufficient capital, nor is he in the position, to embark 
in a showroom for the benefit of his customers, any more than 
the ordinary builder. On the other hand, it is very desirable 
that the public should be able to see what apparatus is avail- 
able and should be able to choose accordingly. An electricity 
department is in a much better position to undertake work 
of this kind, and unless the contractors are willing to combine 
together and to share the necessary outlay it appears to us 
that they would be well advised to support the municipal 
scheme by which they will all indirectly benefit in due course. 
If it were a scheme for municipal wiring there would be much 
more ground for opposition. Arrangements might no doubt 
be made by which apparatus could only be purchased through 
a contractor, but we doubt whether this course would be 
altogether desirable. So long as sales are not made below 
list prices it seems to us that there is little objection to the 
municipal departments handling this business. So far as 
actual wiring is concerned this could be carried out by one 
or other of the contractors, and for this part of the work it 
would be well for the department to work in close co-operation 
with all contractors of repute. We suggest that the whole 
question is one that might well be considered by the Electrical 
Development Association. 
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Chemical Society.—At the annual general meeting, Sir 
James J. Dobbie was elected President,of the Chemical Society 
in succession to Sir William J. Pope. 


Society of Technical Englneers.—The North-Western 
District Council desires to draw attention to a District Mass 
Meeting of the Society, which is to be held at 7.15 p.m. on 
Friday, April 25, 1919, at the Milton Hall, 244, Deansgate, 
Manchester, to which chemical, civil, colliery, electrical, 
mechanical and mining engineers are invited. 


Birmingham Electric Club.—This club held the final 
meeting of the session at the Grand Hotel on Saturday, April 
12. An interesting and valuable Paper was read by Mr. J 
Gold upon “ Electric Converting Plants.” The author 
dealt fully with the three principal types at present in use 
and gave an exhaustive account of the modifications in design 
of rotary converters, their installation, starting up and control. 
The conclusion vas reached that the future lay entirely with 


the rotary converter. 


Institution of Electrical Engineers.—Scortisnh TERRI- 
TORIAL CENTRE.—The last meeting for this Session was held 
at Glasgow on April 8th, Mr. J. F. Neilson presiding. Office- 
bearers for next session were elected as follows: Chairman > 
W. B. Hird ; Vice-Chairmen: Alex. Lindsay and J. E. Sayers: 
Chairman of Students’ Section: F. H. Whysall ; Committee © 
Sam Mavor, E. T. Goslin, A. S. Hampton, W. Wood, R. B. 
Mitchell, Frank Anslow, W. J. Belsey, J. M. Scott-Maxwell, 
J. A. Bell, John Prentice and D. S. Munro ; Hon. Secretary ` 
Joseph Taylor and Assistant Secretary: W. F. Mitchell. The 
membership of the Centre has attained 380, an increase of 31 
for the year. A proposed summer meeting is to be held at 
Aberdeen on June 6th. Afterthe formal business Mr. M. 
B. Field delivered his lecture on “ The Magnetic Compass 


as an Instrument of Precision.” 


Restrictions on Electricity and Gas.— We understand that, 
after May Ist, there will be considerably greater elasticity 1D 
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the permissible use of electricity and gas for household pur- 
poses, and that these commodities will be entirely removed 
from the operation of the Household Fuel and Lighting Order 
after the June quarter. 

Electrical Bakeries.—An instance of a bakery in which 
electrical methods are evidently being used on a large scale is 
mentioned in the ‘“ Electrical Review and Western Elec- 
trician.”” About five thousand loaves of bread are being 
turned out each day in the electric bake ovens at the Receiving 
Ship, Commonwealth Pier, Boston. Since the summer the 
kilowatt-hour consumption on the electric cooking equipment 
has been running between 30,000 kw.-hour and 40,000 kw.-hour 
each month. | 

Royal Institution.—Among the lecture arrangements at 
the Royal Institution after Easter we note the following: 
Prof. W. H. Bragg, two lectures on “ Listening under Water ” ; 
and Dr. H. S. Hele-Shaw, two lectures on ` Clutches.” The 
Friday evening meetings, at 5.30 o'clock, will commence on 
May 2nd, when Prof. John W. Nicholson will deliver a discourse 
on “ Energy Distribution in Spectra.” Succeeding discourses 
will be given by Sir George Macartney, Dr. S. F. Harmer, Sir 
Alexander C. Mackenzie, Sir John Rose Bradford and Prof. 
Sir Ernest Rutherford. 

Farm Lighting as a Field for Small Storage Batteries.— 
In an article on the above subject by Mr. G. W. Hill, in the 
“ Electrical Review and Western Electrician,” the possibilities 
of small storage batteries for farms are discussed. The author 
regards the storage battery as essentially an auxiliary to farm 
lighting plant, to assist at peak periods and for sole use in an 
emergency. The pasted plate battery, he considers, can still 
hold its own; though shorter lived than the Edison nickel- 
iron or the solid plates, they are distinctly cheaper. The 
greatest danger in farm lighting is that of excessive charge and 


discharge currents. Various devices have been incorporated 


in recent lighting sets to ensure this. 

Selenium Production in Germany.—According to “ Metall 
und Erz,” selenium, which is a large by-product in the copper 
industry, could easily be manufactured in much larger quan- 
tities if there were sufficient demand, and new uses for the 
material should be diligently sought for. In 1914, the output 
in Germany was about 30,000 lb. The material is at present 
used mainly as a colouring agent in the glass industry, and it 
has some applications in medicine and in conrection with 
certain photographic materials ; it has also been used, as a 
substitute for sulphur, for vulcanising rubber. Its unique 
property of alteration in electric resistance under the action 
of light should lead to promising applications in the future. 


The Development of Electrochemical and Electrometallur- 
gical Industries in Sweden.—A contribution to the ** Journal 
du Four Electrique ” mentions that electric production of cast- 
iron has made great progress in Sweden since the war, about 
100,000 tons now being produced per annum, thanks largely to 
the abundance of water-power available. The plant is in 
general relatively small, but larger furnaces are now coming 
into use. At present the production in electrical: furnaces is 
about one-eighth of the total production of the country, but 
some large electric installations shortly coming into play will 
affect this figure considerably. Other important electro- 
chemical and electrometallurgical operations are springing up. 
In the near future the number of horse-power used in Sweden 
for such industries will approach one million. The following 
data for the years 1904-1917 are of interest :— 


—— 


Number of : Value of produce 
Year. | works. Kilowatts. (in nee 
V 1004 ANE E EEE 8 90,000 4,500,000 
DO E E \ 10 13,500 7,500,000 
MOL N NE EE E 14 25,000 11,000,000 
MUS ssc ide ieee NN 22 60,000 20,000,000 
DOD TEE E EE ' 36 78,000 31,000,000 
E ir E AE | 73 128,000 55,000,000 


Piezo Electricity and Its Application.—The discourse 
before the Royal Institution last Friday was on the subject 
of Peizo Electricity and was given by Sir J. J. Thomson. The 
curious electrical property of tourmaline crystals appears t, 
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have been first discovered in 1703, when Dutch jewellers found 
that these crystals, when thrown into a fire which was allowed — 
to die down, had ash dust adhering to them. The contraction 
upon cooling sets up stresses and it appeared that the attrac- 
tion of the fine ash might be due to electrification so produced. 
The question thus arises whether such effects can be produced 
by pressure, and Curie found that this was the case A tour- 
maline crystal subjected to compression along the axis becomes 
electrified, attracting red lead at one end and sulphur at the 
other, showing that there is some want of symmetry. Plates 
of tourmaline cut at right angles to the axis become electrified 
on the faces in this way, but cross pressure does not cause 
electrification of the edges. Other crystals (for example, 
quartz) also show similar effects. Quartz, however, shows 
twinning, and thus the electrification is liable to be patchy, 
being positive at one place and negative at another, and a plate 
of quartz not only shows electrification on the faces when these 
are compressed, but also electrification at the edges when 
pressure is applied parallel to the faces ; consequently, quartz 
is not suitable as an indicator of pressure applied in all direc- 
tions, as in an explosion. Tourmaline, on the other hand, can 
be so used. The electrification is found to be proportional to 
the pressure. This property has been. used successfully in 
measuring explosion pressures where the time during which 
such pressures exists is very small. The method adopted was 
to electrify two parallel plates by means of a crystal under 
pressure, and to shoot electrons in a vacuum tube between 
these plates. Electrification caused a deflection in the stream 
of electrons proportional to the field. The time element could 
be obtained by a moving photographic plate, but this was not 
convenient. Therefore, the device was adopted of keeping 
the plate fixed and subjecting the rays to an alternating 
magnetic field. When electrification occurred, a trace was 
thus obtained on the plate, the spot of line coming back to its 
original path after a few cycles, and this trace could be trans- 
lated from the sine form to the ordinary rectangular co- 
ordinates. Some interesting results were shown. One of 
these, for example, referred to the explosion of pure oxygen 
and hydrogen, and showed that the maximum pressure was 
reached in about 1/16000th of a second. 


| Obituary. 

We regret to announce the death of M. DEvaux-CHARBONNEL, 
engineer-in-chief of French Posts and Telegraphs. Deceased had written 
much on telegraphy and telephony, and he took a prominent part in the 
International Congress of Telegraph and Telephone Engineers which 
was held in Paris. 

We also regret to record the death of Mr. A. Jas. WALTER, K.C., who 
was killed on the London Underground Railway on the 9th inst. The 
deceased was leader of thé Patent Bar and had been engaged in nearly 
every recent important patent case, including the Osram and metal 
filament, and Marconi patents, and the great war appeal, In re Merten’s 
Patent, which raised a question of the rights of aliens to sue in our 
Courts during war. Mr. Walter was an Associate of the Institution of 
Electrical Engineers and had served on the Council. He also carr ed 
out a good deal of important war work. 


| Personal. 

The salary of the SUNDERLAND borough electrical] engineer (Mr. A. 8. 
Blackman) has been increased frum £1,000 to £1,200 per annum. o 

Mr. William Morris has been elected a director of the ANGLO-ARGENTINE 
Tramways Company, and Mr. W. D. Dawes, the secretary of the company 
has been appointed London manager and secretary. 

Capt. A. J. Beckett, borough electrical engineer of Bridlington, who is 
to be demobilised, hopes to resume his duties shortly. 

On Monday Dublin Corporation appointed Mr. L. J. Kettle as city 
electrical engineer at a salary of £750 a year, plus war allowances. 


Arrangements for the Week. 
THURSDAY, April 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W. Paper on ** The Fullerphone and 
Its Application to Military and Civil Telegraphy,” by Major 
A. C. Fuller, R.E. 
FRIDAY, April 25th. 
SociETY OF TECHNICAL ENGINEERS. NortH-WESTERN DISTRICT. 
7.15 p.m. At Milton Hall, 244, Deansgate, Manchester. District 
mass meeting. ae 
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Go-ordination of Research in Works and 
Laboratories. | : 


By H. R. GONSTANTINE. 
(Concluded.from page 456.) 


All information would be given to the board by the managements 
of the various works under a strict seal of secrecy, and would 
primarily be intended for cataloguing purposes in the central library. 
Should the board subsequently find it advisable to pass the informa- 
tion on to a university laboratory or eventually to another works 
laboratory, then this would be done without giving any reference 
whatsoever to the original source. Generally speaking, the research 
done in works laboratories may be divided into two distinct classes, 
namely, investigations in connection with entirely new principles 
or materials, and experiments to improve the construction of 
details of machines or apparatus built in those particular works. 
Now obviously the latter concerns nobody else but the firm in 
question. But as to the former research there is an almost un- 
believable waste of energy going on at the present day, or at any 
rate there was before the war, because nearly all the firms manu- 
facturing the same articles were working parallel to cach other in 
their own laboratories behind closed doors. Thus, although each 
manufacturer has experimented for years, not a single one is 
absolutely sure as to the correct. physical properties which such an 
oil ought to possess in order to act simultaneously as an insulator 
and as a heat conductor. Another example of the need for and 
the possibility of co-ordination is to be found in the old question 
of a practical solder for aluminium. Innumerable experimenters in 
all parts of the world have been trving to solve the problem for 
years, research being still carried on in private, university, and 
works laboratories. The greater proportion of these workers is, 
however, absolutely unacquainted with what has already been 
done in this field, and is therefore probably following up clues which 
were thoroughly investigated vears ago and given up as hopeless. 
If, on the other hand, all these experimenters would pool their 
knowledge for the national good, and if a board of research would 
then appoint one of perhaps several definite laboratories to take 
up the research at such points which the combined results of all 
the other workers showed to be most fruitful, then we might finally 
solve the problem. This done, the sclution would then be trans- 
mitted back through the board to all those manufacturers who had 
searched in vain, to make use of as they thought fit in the interests 
of the trade of the country. The number of problems which could 
be similarly dealt with is legion. By such action all overlapping 
would be done away with, the chances of arriving at a satisfactory 
result within a reasonable time would be enormously increased, 
whilst the manufacturers’ experts would be released to carry out 
investigations dealing directly with manufacturing problems. It 
will thus be seen that the manufacturer would have in reality 
nothing to fear from the board as far as his own particular trade 
secrets were concerned. ° 

One very important point in connection with any scheme of co- 
ordinated research is a question of recompense for ideas brought 
to the notice of the board and developed under the auspices thereof, 
Coupled to this is a problem of the patent rights attacHed to a 
new idea which has been successfully developed under the direct 
supervision of the board. Some method should be devised by 
` which the advantages of co-ordination may be retained and at the 
same time the men with inventive brains induced to co-operate. 
It is proposed that the individual inventive rights of all workers 
and assistants under the research board should be fully retained 
and recognised, so that no suitable person will be forced to stay 
‘outside the pale of the board lest he should suffer financial loss. 
Powers of granting awards could be conferred either by Act of 
Parliament or ‘by the general consent of the contracting parties, 
depending upon whether the board itself constituted a Government 
department or was of a private nature. The fixation of the amount 
of the awards would be assisted by conferring with the particular 
manufacturing firms interested in and likely to benefit from the 
invention in question, although the final decision would rest with 
the board. Similarly part of the income from which these awards 
would be made would be derived from the manufacturers them- 
selves. As an adequate scale of remuneration, it is suggested that 
a rovalty of 20 per cent. on the net, value of each invention to the 
manufacturers should be paid per year, with an initial gratuity of 
say 50 per cent. of the estimated net value during the first year. 


* Abstract ofa Paper presented before the Institution of Electrical 
Engineers. : | 


Alternatively a lump sum could be paid instead of a royalty, in 
which case the same could also be computed on the basis of 20 per 
cent. of the net profit. These figures may at first sight appear 
excessive, but at the same time they are not really so if compared 
with the amount earned by commission agents in all branches of 
trade throughout the world for doing practically nothing. 

Definite regulations regarding the ownership and disposal of 
patent rights would have to be drawn up at the commencement. 
Under the proposed scheme it is suggested that all patents should 
be taken out jointly in the names of the particular inventor and of 
the board of research. The preparation of the specification would 
be left to the trained staff of the board working in conjunction 
with the inventor. The board would also decide in the first place 
as to whether an application for a patent was advisable and would 
moreover pay all the expenses connected with the making cf a 
patent application. As soon as the patent had been granted, the 
board would proceed to dispose of the rights of the same on behalf 
of the inventor to those manufacturers under the scheme of co- 
ordination who declared themselves to be interested in that parti- 
cular line. After the board had pooled the payments from the 
various manufacturers, the inventor and his assistants would receive 
their awards in the prescribed proportion. The directors and 
supervising engineers under the board participate in any award 
of this nature as their work would be fully compensated by their 
ordinary salaries. 

It is obvious that, if all the manufacturing concerns in the country. 

were to assist in the proposed scheme, there would be virtually no 
need for patenting the ideas developed under the board, because 
each firm would then stand an equal chance of accepting or rejecting 
the ideas. But it is hardly to be expected that all the firms of the 
country would participate in such a scheme of co-operation, at any 
rate not at the commencement, and hence the proposed system of 
granting patents would be necessary in order to protect. those firms, 
who supported the scheme, from unfair competition from outside. 
Another reason for the introduction of protection by patents is to 
be found in connection with foreign competitors. Full use would 
have to be made of the existing international patent laws, which 
with all their faults represent one of the fairest means of exchange 
of trade between nations. The board, as ultimate owner of the 
parent patent in this country, would have to decide whether it was 
advisable to allow foreign firms to take up licences in order to 
compete with the home manufacturers. The advantages and dis- 
advantages would have to be carefully weighed in each particular 
case. 
. Finally we come to the question of the financing of the proposed 
scheme of co-ordination. As far as possible it is proposed to make 
the scheme self-supporting, with perhaps the exception of a State 
grant at the commencement; but even if it be found impossible 
for the board to pay its way this fact should not be allowed to 
become a ground for the rejection of the scheme. The board should 
be treated in a similar way to the Boards of Trade and Education, 
being made as self-supporting as possible, but any unavoidable 
deficit being’ covered by a Parliamentary grant. The awards for 
ideas developed under or brought to the notice of the board would | 
be paid for by the manufacturers who took up the ideas in question, 
so that this part of the scheme would be self-supporting from the 
beginning. On the other hand, the salaries of the permanent staff, 
rents of building, general office and travelling expenses, outlay in 
connection with new researches, special grants to laboratories for 
work to be undertaken, as well as the expenses of the central library, 
would have to be borne in some other way. There are three prac- 
ticable ways of doing this, namely. by an annual state grant, by & 
system of levies on the universities and manufacturing concerns 
participating in the scheme, or by a combination of these two 
methods. It will perhaps be as well to consider each of these © 
alternatives in more detail. 

Financing entirely by the State would appear at first sight the 
simplest and fairest method. But it must not be forgotten that it 
is really only the engineering section of the community which would 
benefit directly, and the cost ought, therefore, not to be entirely & 
charge on the public. Moreover, if the scheme were State-financed, 
then the State might have to have an unduly large say in the actual 
control of the affairs of the board—a possibly objectionable condition. 
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Under the third proposal, namely, joint financing by the labora- 
tories and the State, the former would merely pay a nominal sum 
more in the nature of a retaining fee to a consulting engineer, and 
the bulk of the expense would be made up by a State grant. 

Regarding the exact amounts of money which would have to be 
found, it is, of course, difficult to estimate accurately without 
knowing the exact constitution of the board and the extent to which 
it would be supported by the manufacturers. Nevertheless, the 
total amount required per annum might be assessed at approxi- 
mately £100,000. Of this sum, half could be borne by the State, 
leaving £50,000 to be taken care of by the universities and manu- 
facturing concerns. Assuming that 20 large firms, 50 small ones 
and 10 universities participated in the scheme, then the large firms 
could each pay an average of £1,440 per annum, whilst the small 
ones and the universities contributed £500 each. 

Finally, a suggestion is made that the Institution should take the 
initiative in the matter and invite a conference of all interested 
parties, in order to settle in the first place the absolute necessity 
for some such concerted action and to come to some decision as to 
the general outlines which such a scheme should have. This 
conference, after one or two meetings, could then appoint a smaller 
committee to work out the details, which would subsequently be 
submitted for approval before the plan was definitely put into 
operation. 


DISCUSSION. 


Dr. W. Rosennarn said he disagreed fundamentally and entirely with 
nearly everything the author said, except that co-ordination of a certain 
kind was necessary, from motives of economy of effort especially. What 
we were shortest of was capacity for effort. We were faced with that 
difficulty, and also with the fact that we had a large amount of leeway 
to make up in regard to technical and scientific research, and its utilisa- 
tion by our industries. We must have real economy, and not let the 
desire for organisation take hold of us too much, otherwise we might 
sterilise the plant we were trying to cultivate. He thought that was 
what would occur if any such scheme as that outlined in the Paper were 
carried out. Research to be fruitful required freedom. Overlapping 
in research was not an evil to anything lke the extent it was in many 
other human activities. Science and knowledge made its progress in a 
tentative way, and the truth was gradually evolved after discussion. 
No body of men in Whitehall or elsewhere was able to decide when the 
truth had been discovered. The appointment of a set of such inves- 
tigators would sterilise the whole business. The individual genius would 
not brook control. The proposed organisation would entrust important 
work to the wrong laboratories. Economy of effort in research could be 
realised by the encouragement and the development of the existing 
laboratories. There would not be sufficient of the right kind of men to 
staff new ones. There were universities, colleges and other places which 
showed that they could do research work, but they required more support. 
In regard to works laboratories, co- operation of firms having similar 
interests was the only method of securing economy. The National 
Physical Laboratory was one of the places he would like to see immensely 
developed. The thing which could be dev eloped much more than it had 
been was something in ‘the nature of a clearing house or informationbureau. 

Mr. C. Farapay Proctor thought the Paper contained the nucleus 
of a very good idea. He agreed with the author’s advice to wake up. 
We had begun to wake up, but some people thought we were going to 
sleep again. He also agreed that the foreigner would take up ideas more 
readilv than we did. The Englishman’s idea was.to shelve new sug- 
gestions. He knew of cases in which we had lost immense amounts of 
money by not taking up ideas that foreigners took up. He knew a case 
in which one firm lost £50.000 by such neglect. The proposal that the 
Board should have power to order any laboratory to undertake certain 
work was too drastic, and the members of the Board should hold their 
positions for at least two years. The author said tho whole success of 
the scheme was dependent upon the ability of the staff to grasp every 
idea that might be turned into something of value. That was very im- 
portant. During the war many things of value had been brought forward 
and shelved.’ He agreed that the central laboratory should be in the 
Midlands and with the suggestion that old ideas that had been laid aside 
as impracticable might, in many cases, be taken up again. Swan’s lamp 
was a case in which that was done with good results, Crookes having dis- 
covered the way to get a sufficiently good vacuum to make the carbon 
filament. serviceable. With regard to the suggestion that there should 
be only one laboratory, which might deal with questions such as those 
in regard to the insulating and heat conducting properties of oil, he faid 
no, there would have to be at least two. Many able men stated in the 
Law Courts that it was impossible to make Edison's tar paste tilament, 
and an equal number said it was possible. which was proved to be correct. 
Not long ago it was true mathematically that an aeroplane could not be 
invented, because it could not raise itself, but it had been done. That 
applied to many other things, and they should not be left to one labora- 
torv. He was glad the author believed our scientific authorities were 
run by business men. Some people might doubt it. There must be 
busines* men there to see that an idea that had been proved workable 
was also made to pay. He was on the Committee at Newcastle which 
recommended the Institution to support a scheme for a laboratory to 
work out the ideas of men employed by manufacturers. It was proposed 
that the laboratory should keep the ideas private for so many years, 
jn the discretion of the Institution, and the men who had discovered them 
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were to have full credit for them. The scheme for an Inventions Labora- 
tory, which would ensure a man’s getting a payment for any satisfactory 
invention was preferable to the old system of taking out a patent—if the 
firm did not collar it. 

Mr. LEON GASTER said he was glad the Paper was sympathetic to the 
voung men. who were going to make something out of inventions in the 
future. Education was not to be the rich man’s hobby in the future. 
A recent departmental Committee’s report proposed that the inventor 
should transfer all rights in his invention to an association. That was 
not good enough. The inventor should participate with the firm for 
which he was working, but he should give them the benefit of his know- 
ledge ; and the man should be at liberty to take out a patent himself 
if the firm did not want to, and any board or department. should assist 
a young man in the same way. The proposed information bureau might 
be extended to give the literature on a subject and what had been done 
in similar industrial processes. The university laboratories were capable 
of carrying on the work. The Board of Education itself could not alter 
them, but the Board of Education, the municipalities and the factories 
working together could do much to develop research. 

Mr. W. Jupp said he thought the proposal made in the Paper was a 
natural one, and would have to be adopted in some form. The central 
body would naturally obtain information from all the existing labora- 
tories. and would have an influence on their work without introducing 
drastic discipline. It would probably he necessary at the outset to add 
to the equipment of the laboratories of the universities and technical 
colleges. Works laboratories could be advised. but not compelled, to 
carry out ceftain kinds of research. Any associations of firms or industrial 
bodies deciding to undertake researches should associate themselves with 
a scientific institution which exists for the furtherance of the industry 
concerned. Those institutions would form a valuable link between the 
industrial laboratoves and those of the universities. 

Mr. G. H. Ayes said the conciliation of what might be called the 

“ production first manager and the highly university type of manager 
had to be effected. The former abhorred anything connected with 
scientific advance, and the latter was apt to be stereotyped and dispro- 
portionate. It seemed impossible to reconcile them under one roof. One 
would probably look first for the centralisation of laboratories in certain 
districts. The laboratories should be located amongst the industries 
concerned. It, forbid whether permitting university students 
to do researeh work of añ indastial nature would meet the requirements 
of manuidciirers: If educationaÑ raining and industrial rescarch were 
to be combined, s6rfie Kind of sand ich svstem was necessary, and one 
lost the contagufify df the: sebedrch ork. “He thought few of the univer- 
sity laberatories were: sufficiently/equipped or had sufticient space for 
carrying ont. industrial reseafeb.on anything like an adequate scale. He 
thought it ‘Was time that-students were permitted to take part in the 
discussions at institutions such asthat, and that men on the research staffs 
would have sutticient discretion not to give aw ay secret information. In 
his opinien the proposals in the Paper gave rather too much power to 
travelling engineers, and it seemed rather contradictory to the statements 
about German brains getting ahead of us. To permit one man to-accept 
or reject ideas submitted would, he thought, defeat its own object. 

Lieut.-Col. Custis, who has been for the past vear in control of the 
wireless research establishment for the Army, said the author apparently 
recognised that trade competition was a state of war. but he doubted 
whether he realised the extent to which we had been at war with Germany 
for the past 32 years. When he (the speaker), at the age of 15, lived with 


‘@ German family at Wiesbaden, the coming downfall of the British 


Empire, chiefly on account of our neglect of scientific research, was 
constantly discussed and accepted as a fact. Some co-ordination of our 
research work would have to be undertaken. He was afraid a good deal 
of research was burked by individual and trade interests. If this country 
was to rule anything besides the waves, we must go back to days when we 
played whist and not bridge,and remember the rule that ‘‘ it is more 
mportant to inform your partner than to deceive your adversary.’ 
Co-operation was necessary not only in a radial but also a circumferential 
direction. It was hard to see how it was to be carried out without some 
central information bureau. He did not altogether like control, but 
immediate access to information was necessary. The collecting and 
arranging of the reports from outlying centres was the crux of the whole 
matter. Many ideas were now lost for want of funds, and there should 
be some body to consider and approve ideas, and there should be funds 
for putting them into a practical form. Some form of scholarship, taking 
the form of special facilities. was. also worth considering, 

Mr. J. G. Pearce said the author did no! appear to have realised the 
great changes which had been taking place in the way of amalgamations 
and the scheme put forward by the Department of Scientific and In- 
dustrial Research. He said we were too independent and prend to seek 
the help of fellow workers. The real ground for the impracticability of 


| the scheme for co-ordination in new laboratories dealt, with in the Paper, 


was the fact that concentration beyond a certain point defeated its own 
ends. Progress in this country came from individual effort and local 
administration, It was suggested that the proposed Board should have 
the same relationship to research institutions as the Board of Education 
had to schools: but research had been and could be carried on without 
Government money. The Board would have to take entire control or 
no control, and he thought it had been clearly demonstrated that it could 
not take entire control. The author's figures did not allow of much 
provision for endowing research after paving the staff and other expenses, 
Pure science research could not be organised. Interference with the 
research specialists could do no yood and might doa great deal of harm. 
But their work should be encouraged with sympathy and material 
assistance. Some of the universities were sufficiently endowed to be able 
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to refuse to barter their independence for Government assistance. An 
attempt to compel private works laboratories to become part of a Govern- 
ment scheme was indefensible. The primary error lay in the supposition 
that to secure the advantages of co-ordination there must be geographical 
centralisation and control. Still less right war the assumption that 
co-ordination involved loss of the right of voluntary action. A central 
information bureau would not be of much value unless it were the apex 
of a pyramid of local research bodies. The author was too optimistic 
in expecting the manufacturers to convey al] information to the Board, 
even under the strictest secrecy. 

Mr. C. C. PATERSON disagreed with the author in nearly every par- 
ticular, He was the more sorry to say that, because of the tragic circum- 
stances surrounding that discussion. The proposals meant the intro- 
duction of militarism into research, and doing away with the human 
element—the incentive of the personal satisfaction of any man in con- 
trolling his own destinies, The author said neither America nor Germany 
had go-ordinated its research to any appreciable extent, so they had no 
actual experience to show that this large organisation was necessary. 
The > uthor summed up the whole thing in the words “unity is strength.” 
but he thought that in a matter of that kind the curve of unity and 
strength had an optimum value, and that optimum value died far down 
on the curve, and too great an attempt at unification was going to mean 
great weakness. His ideal in a laboratory for research was a small unit, 
compared with what the author suggested, complete in itself and having 
all its sections combined. One would not get good electrical research by 
divorcing it from the best physical brains. Overlapping in research was 
a good thing. He should think the German firms who had sunk their 
individualism had been bought out by the ‘arger firms. He took exception 
to the statement that the raison d'str: of works laboratories was to apply 
she laws discovered by the university laboratories to commercial require- 
ments for the sole purpose of making money. He believed people worked 
to build up a strong industry, and that making money was a secondary 
consideration. The suggestion made by Mr. Judd would be better than a 
forced scheme, with the deadening hand of a Government department 
at the head. 

Mr. E. T. WILLIAMS thought that in the Paper they had something 
of the greatest value, and which, in the spirit, should be carried through. 
He drew a diagram of a scheme of organisation which he thought prac- 
ticable, radiating from a central Board, having two functions—research 
and application- -which would receive reports from honorary committees 
in different centres, which in tum branched off again into sub-com- 
mittees dealing with certain industries. 
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Mr. L. W. PHILLIPS said the success of co-ordination depended not 
so much on the organisation as the spirit which the scientific workers 
were going to brmg to bear on the subject. One thing which stood in 
the way was individualism. Individual firms were only concerned in 
their name being connected with a good type of apparatus and obtaining 
royalties and other profits. He would like to make a plea for the inter- 
nationalisation of science. If, as the author pointed out. the object. of 
speeding up was to sharpen our weapons so that we might be foremost 
in the fight for the world’s markets, it meant that all our efforts were 
going to be frustrated by another war conflict. War on the battlefield 
followed industrial warfare. Industrial research should be carried on 
with a desire for the welfare of humanity. He advocated the standard- 
isation of classification of information in the proposed central library 
on a mnemonic method. In regard to research, he sugpested that 
workers in a particular line might meet together for their mutual ad- 
vantage, 

Mr. G. L. ADDENRROOKE remarked that abstracts in “ Science 
Abstracts ° and elsewhere were not long enough. He knew the ab- 
stractors were instructed to make them brief, on account of shortage 
of paper, but a short abstract. was often misleading. Strengthening the 
finances of many of the scientific societies would, he thought, lead to 
the best research, as the societies would be able to assist those engaged 
in original research. .One of the reasons Maxwell did such a lot of 
good work was that he had a moderate private fortune. Incidentally, 
he (Mr. Addenbrooke) drew attention to the fact that there was no 
tablet on the house in which Maxwell had Jived in London. 

Mr. J. S. HiGhFIELD, replying to the discussion, said the subject. of 
co-ordination of research was a most diflicult one. He svmpathised 
with the speakers who expressed doubts about a complete centralisation. 
He was beginning to loathe the words organisation and co-ordination. 
It was a waste of effort to trv and centralise the whole business of 
research. They must let the Englishman work on his own. He agreed 
that overlapping was good. There was a certain sport in it, and 
most of the progress was the result of a spirit of rivalry. Firms already 
worked together in a way they did not before the war. He hoped the 
works laboratories, when they came across problems such as ascertaining 
constituents and matters of that sort, would state the problems to 
university or technical school laboratories. Constituents, coefficients 
of expansion, and so on, could be and ought to be published broadcast 

The PRESIDENT proposed a vote of thanks to Mr. Highfield and said, 
in reference to Mr. Addenbrooke’s remarks, he would bring before the 
Council the question of placing a tablet on Clerk-Maxwell’s house. 


A New Capacity Meter.* 


By J. SCOTT-TAGGART, M.S.Belée E.. A.M.I.Radio E.. R.E. 


Most of the present methods of measuring electrical capacity: 
graduating variable condensers and performing similar calibrations, 
are far from simple, or, if simple, are wanting in accuracy and speed 
of manipulation. The description of an instrument which is capable 
of rapid and exceedingly accurate measurement of capacity, suitable 
for laboratory and commercial use, will therefore be of interest. 

The arrangement, which is shown in Fig. 1, depends for its action 
on the utilisation of the phenomenon of beating effects produced 
by two sets of superimposed continuous oscillations of slightly 
different frequencies. If two alternating currents of equal fre- 
quency, but out of phase, are superimposed on a circuit, the resul- 
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tant current will be an alternating one of the same frequency as 
that of the individual currents and having an amplitude depending 
upon the difference of phase, the minimum amplitude being obtained 
when the superimposed currents are 180 deg. out of phase. If, 
however, two alternating currents of different frequency be super- 
imposed on one another, the resultant current will not have a con- 
stant amplitude since the phase relationship is continually changing. 
The amplitude will, at regular intervals, increase and decrease as 
the two superimposed currents come in and out of phase with one 
another. The frequency of the increases, or “ beats,” is equal to 
the difference between the frequencies of the superimposed alter- 
nating currents. The same rules apply to continuous oscillations 
as to alternating currents. Thus, if the frequencies of the compo- 
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nent sets of oscillations were 750,000 and 780,000 respectively, 
the beat frequency would be 30,000 per second. By keeping the 
frequency of one set of oscillations constant and varying the other 
set, beats of any desired frequency may be obtained, the beat fre- 
quency decreasing as the frequencies of the sets of oscillations 
approach each other. When these frequencies are equal, no beats 
are produced, the resultant oscillating current being of constant 
am plitude. 

Let us now consider the effect of passing these currents through 
a telephone receiver. The individual currents, if passed separately 
through the receiver, would not affect it, because of their high 
frequency. Similarly, the resultant current, obtained by super- 
imposing currents of different frequency, would not affect the tele- 
phones, since its frequency lies between the two component fre- 
quencies ; nor will the beats produce any effect. If, however, 
we rectify the resultant current there will be a unidirectional pulse 
of current through the telephones for each beat. These pulses at 
regular intervals will produce a buzzing note whose frequency will 
be equal to the beat frequency. If this is greater than about 14,000 
per second nothing will be heard in the telephones, since the human 
ear is unable to respond to higher notes than this. 


The present arrangement provides a circuit oscillating con- 
tinuously at a frequency which may be altered by means of a variable 
condenser; the circuit includes a pair of telephone receivers. 
Another circuit is arranged which also oscillates continuously at a 
frequency determined by the capacity of the condenser it is desired 
to test. This circuit sets up similar oscillations in the first circuit. 
There will therefore be two superimposed sets of oscillations in the 
first circuit; beats will be produced which, when rectified, will 
give a note in the telephones, provided its frequency is within the 
proper limits. Now let a standard condenser of known capacity 
be placed in the second circuit, which will then oscillate, say, at a 
frequency of 400,000. If the variable condenser which controls 
the frequency of the oscillations in the first circuit be adjusted 
gradually a high note will be heard in the telephone receivers when 
the frequency of the oscillations is about 410,000. 

If the condenser be gradually turned round further, the note 
heard will become lower and lower as the difference between the 
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two separate frequencies becomes less. When the frequency of the 
first circuit is adjusted to 400,000, no beats are produced and nothing 
is therefore heard in the telephones. This may be termed the silent 
period. If the condenser be moved slightly further the frequency 
of the first circuit falls below 400,000, and a low note is heard which 
gradually gets higher and higher, as the condenser is turned, until 
it is no longer audible. To make a condenser of exactly the same 


capacity as the standard one the silent interval is first obtained — 


with the standard condenser. The other condenser is then sub- 
stituted and the variable condenser of the first circuit adjusted 
again to the silent point. The two silent points should exactly 
coincide when the two capacities have the same value. The minu- 
test difference will be indicated. f 

Having discussed the underlying principles of the arrangement, 
let us see how they may be used in practice. 

Fig. 1 shows two circuits, A and B close to each other, each one 
being a generator of continuous oscjllations. The circuit A includes 


an ionic valve with filament F, grid G and plate P. The filament. 


is heated by means of a 4-volt battery. In the plate circuit is in- 
cluded an inductance coil, R, and a high-tenslon battery, H, of about 
20 volts. The negative end of this battery is connected to the fila- 
ment. The grid circuit consists of a coil, L, one end of which is 
connected to the grid and the other to the filament. Leads are 
taken from the end of this coil to two terminals to which the con- 
denser C, under test is connected. The coil R is coupled to the 
coil L so*that the whole system oscillates of its own accord. The 
circuit B is very similar. The coil which corresponds to the coil L 
is, however, shunted by a variable condenser, (',, graduated in 
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phones. Intermediate graduations are found by drawing a curve. 
When the instromen is calibrated it may be used for a variety of 
purposes. 

To Measure the Capacity of a Condenser.—The condenser of un- 
known capacity is connected in place of C,. The condenser (fis 
varied until a “‘chirp” is heard in the telephones. The middle 
of this ‘‘ chirp” is found, so that a variation to either side would 
give a note in the telephones. The desired result will be shown by 
finding the capacity which corresponds to the number of degrees 
on the condenser C,. This result will be exceedingly accurate. 
Even the alteration of capacity by placing the hand near C, will 
be indicated by hearing a note in the telephones, since the balance 
of frequencies has been upset. This minute alteration of capacity 
might be measured by re-adjusting the condenser C, until the 
middle of the “‘ chirp ” was again heard. The difference between this 
reading and the previous one would indicate the change of capacity 
produced by placing the hand near C,. As this extreme sensitive- 
ness is, in a way, a disadvantage, it is as well, if the circuits be 
mounted in a box, to enclose the case in a covering of tin-foil con- 
nected to earth through a special terminal. It is also as well to 
vary the condenser C, by means of a handle a few inches long. , 

To Construct a Condenser of, say, 0-0005 mfd.—The condenser 
should be made approximately of the correct size. It ‘is connected 
in place of the condenser C. Its capacity is then measured by 
turning the condenser C, until the silent point of the ‘‘chirp”’ is 
obtained. If the capacity is too high the plates of the condenser 


should be reduced, and tests made until the capacity?’ is¥exactly 
0- "0005 mfd. t3 
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degrees’; also the plate circuit contains a pair of telephone receivers. 
The valve of the B circuit, in addition to oscillating continuously, 
will also rectify any beats which may be produced in its circuits. 
Fig. 2 shows the two superimposed circuits, the resultant beats, 
and these beats rectified. 

To Graduate the Capacity-Meter.—The instrument is not capable 
of measuring absolute capacity. It is therefore necessary first 
to calibrate it by means of standard condensers. This is done in 
the following manner: A standard condenser of, say, 0-002 mfd. 
capacity is connected in the position of C,. Let us suppose that 
this causes the circuit A to oscillate at a frequency of 500,000, 
By altering the variable condenser C, the frequency of the oscilla- 
tions in the B circuit may be altered on either side of 500,000. If 
these oscillations are of a frequency of 400,000, the beats of 100,000 
frequency, though automatically rectified, will not be audible in 
the telephones T. As the capacity of C, is gradually decreased, 
the frequency of the oscillations in B will increase, and soon a very 
high note will be heard, owing to the establishment of audible beats 
which are rectified by the valve. This high note will gradually 
become lower as the frequency of B approaches the frequency 
of A, namely, 500,000 per second. When the frequency of B equals 
that of A, no beats will be produced. An entry should then be 
made on a calibration chart showing the number of degrees on Ca 
which are equivalent to 0-002 mfd. A calibration chart is pre- 
ferable, to actually graduating the condenser. On still further 
increasing the frequency of the oscillations in B a note will be 
heard again which will rise higher and higher and finally die out 
Several different standard condensers should be substituted for the 
condenser (',, and in each case an entry should be made on the 
calibration chart when (', is adjusted to such a position that a 
variation to cither side will cause a note to be heard in the tele- 


To Calibrate a Variable Condenser.—Connect the variable con- 
denser in the position of C, Make a number of calibrations by 
balancing C, and C, as described, calibrating C, with the readings 
given by C, In this manner any number of variable condensers 
may be graduated, all reading exactly the same. The accuracy is 
exceedingly high since the slightest difference of capacity is indicated 
by an alteration of the note heard. 


Measuring the Capacity of Large Condensers.—If the capacity of 
the condenser to be measured is high, a small standard condenser 
should be connected in series, bringing the resultant capacity 
within range of the instrument, in accordance with the formula, 


1 l 1l 
C C) Ce 


Ç is measured, C, is the known standard capacity ; C, is therefore» 
easily found. If desired, the standard condenser may form part 
of the instrument and a special switch may be provided. Similarly, 
when a small capacity is to be measured, a standard condenser 
could be connected in parallel. Separate calibration charts could 
be made out for these extreme cases. 

A number of variations of the above instrument may be devised. 
Both filaments, for example, may be heated by the same battery ; 
instead of having two coupled coils in each circuit, one coil may be 
used, a tapping being taken half-way, auto-transformer effects 
being utilised. Arrangements may also be madé whereby beating 
effects in a single valve circuit may be used to measure and compare 
capacities. 

The above arrangement may also be used for comparing induct- 
ances, making a large number of inductances all exactly of the same 
value, &c., by substituting them for the inductance L of circuit A. 
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Electric Welding: Its Theory, Practice, Application 
and Economics. 


í By H. S. MARQUAND. 


T X Continued from paye 379.) L 


Summary.—In the present article the author deals generally with the Thomson process of resistance welding, and describes plant which 
is used for spot welding, seam welding and butt welding. The requirements of clamps are considered, and the application of the 


method is described to chain welding, tyre welding and wire welding. 


Directions are given for the preparation of work, and some 


reference is made to the regulation of current and the consumption of electric energy. In conclusion, a brief description is given of the 
clectro-percussive method of welding, and the development and possibilities of the resistance method is outlined. 


~~ s ai 


2. SEAM WELDING. i 


By this process two shects of wrought-iron or steel are welded 
together along the edge by a continuous lap weld. The various 
methods adopted are illustrated in diagrams A, B, C and D, 
Fig. 3. The electrodes, it will be scen, consist of two rollers, 
or one roller and a fixed plate. To ensure successful welding 
it is very necessary that the plates, especially along the edge, 
should be free from rust. The bluish skin left after rolling the 
plates offers a high resistance to the flow of current, which can 
only be overcome by an increase in the electrical pressure, 
with the often disastrous result that when the scale is pene- 


Fic. 7.—SEAM WELDING MACHINE FOR CYLINDERS AND LIKE 
STRUCTURES. 


trated the sudden rush of current causes local overheating, 
and consequent burning of the plate. Even if the plate is not 
burnt through, some of the scale will most probably adhere to, 
and become embedded in, the roller of the machine, thus in- 
creasing the already unfavourable conditions each time the 
scale on the roller comes into contact with the plate. Pickling, 
as a method for cleaning, is not advisable, as after this process 
the plates corrode very quickly. Rotary cleaners or sand 
blasting are the best methods for cleaning plates for seam 
welding. E 
Plates varying in thickness from 0:25 mm. to about 3-5 mm. 
can be quite successfully seam-welded at a rate of about 2 ft. 


per minute with a current consumption of 0-04 to 0-4 units per 
foot of weld. 

A Prescot Seam Welder is illustrated in Fig. 7. This 
machine is suitable for welding cylinders and like structures 
wrought-iron or steel up to 14 S.W.G. and 124 in. diameter by 
24 in. long. The articles to be welded are clamped on a conical 
mandril by a specially shaped vice with four jaws. The man- 
dril is mounted on a slide and can be driven to and fro either 
by hand or by power under an adjustable roller electrode. 

The illustration shows a machine equipped with a capstan 
wheel for driving the mandril by hand: the mandril and the 
roller are water-cooled and both journeys of the mandril are 
used for welding. The roller is lifted off the work at the end 
of each journey by.depressing a pedal which automatically 
opens the primary circuit of the welding transformer before 
the secondary circuit is broken, thus avoiding sparking and 
consequent damage to the weld. 

The actual welding times on these machines vary from a 
fraction of a second for the thinnest, to 40 seconds for the 
thickest material. The power consumption varies from as 
low as } unit per thousand welds for very light work, to 330 
units per thousand for the heaviest material. | 

With very little alteration many standard machines can be 
adopted for special work, and in fact a very large variety of 


- work is now most successfully accomplished with spot and 


seam welding machines, which, before their introduction, 
necessitated expensive hand labour. As examples may be 
quoted : Fittings of all descriptions to enamelled hollow ware, 
tanks; pulleys, sheet-iron tubes, spades, shovels, &c., auto- 
mobile and bicycle parts, mudguards, expanded metal wares, 
bonnats, fittings to chassis, &c., machinery parts, fuse parts, 
fan propellers, tin-wares, and a multitude of other useful appli- 
cations. 
3. Butt WELDING. 


The fundamental principle of Thomson’s first welder, which 
was christened “ the Nutcracker ”’ welder (for the reason that 
it incorporated a clamp on each leg, and the welded parts were 
held where the nut would be), is still employed in the latest 
types of butt welders. : 

` However, the latter are vastly more economical and effica- 
cious, due mainly to mechanical improvements, such as 
parallel-jaw slides, quicker and more efficient clamping, setting 
and swaging devices, and more complete and accurate control. 
The great commercial success of Thomson’s system of butt 
welding really dates from the time when people realised that 
it could and should be designed and used as a specialised tool 
for manufacturing purposes, where strictly duplicate and 
repetition work could be of great advantage in reducing the 
manufacturing costs of many commodities by saving of time, 
cost of laboyr (unskilled instead of skilled now possible), saving 
of material and running costs. 

The output of a single machine varies according to the size 
of the weld and the shape of the piece to be welded, and largely 
depends upon the operator, although skilled’ labour or high- 
priced labour is not necessarily required. Average intelli- 
gence and assiduity lead to perfectly satisfactory results from 
the modern welding machines. ` 
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From heavy work, or that requiring careful adjustment of 
the pieces in the clamps, to light work, or that which can be 
easily and rapidly handled, there is a very wide range. In 
some cases not more than 250 to 300 welds can be made in a 
day of 10 hours, whilst on the entirely automatic type of 
machine as many as 8,000 welds are possible in that time. 

To obtain the best results the surfaces in contact with each 
other and with the clamps should be clean and free from rust 
andscale, and touch each other as near the centre or core as 


ssible. 

The process is especially applicable to the butt welding of 
metals, having the same, or nearly the same, cross-section 
at the point of the weld. A limited difference can be cor- 
rected by giving the larger section more projection from the 
clamp; but when the difference is very great the larger section 
should be reduced to that of the smaller for about a quarter 
of an inch from the point of the weld ; or in some cases the 
larger section may be heated first. These eventualities will 
‘be enlarged upon later in this article. 


Fic. 8.— Burr WELDING MACHINE FOR MODERATELY HEAvy WORK. 
lA 


When the pieces are united, the pressure which forces the 
- softened ends together makes a ridge or swelling round the 
welded joint. This surplus material can be removed if neces- 
sary by releasing the article from the welding clamps, which 
can be accomplished instantly, and placing the section at the 
welding heat under a power press, or hammer with a suitable 
die ; it may also be treated on an anvil. 

A very excellent machine, shown in Fig. 8, designed for 
moderately heavy work up to 2 in. diameter iron tubes, 14 in. 


diameter iron rods, small tyres up to 24in. X}in. section, 


taking 30 kw. at full load. 


- This welder is hand operated, the principal feature being the | 


pressure device, which consists of a screw acting on the moving 
plate, operated by a ratchet and pawl through a long hand 
lever. A hand wheel mounted on the ratchet wheel enables 
the plate to be drawn back rapidly for the next weld. 
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CLAMPING. 


The arrangement of the clamping jaws is an important 
matter in butt welding, and worthy of careful study. 

In the first place, they must be of sufficiently large mass 
in order that their resistance to the flow of current is negligible, 
thus economising in power and wear and tear by prevention 
of high temperature except in the weld where it is required. 
Secondly, they must be of adequate mass and shape to firmly 
grip the parts to be welded, in order to keep the work cool 
and to localise the heat strictly at the line of weld. On the 
other hand, different metals require somewhat different treat- 
Steel, pure copper and like metals should be handled 
with care. They must be heated quickly, but if overheated 
they will lose their structure ; pressure at the joint and ham- 
mering or working while cooling strengthens the weld’ and 
prevents crystallisation. 

When metals of unequal conductivity are welded together 
the clamps are set according to the respective conductivities 
of the metals. Thus, for copper and iron, the iron clamp 
would be placed-one diameter away from the end of the iron, 
and the copper clamp three diameters away from the end of 


the copper piece ; moreover, it is advisable to taper down the 
copper piece towards the joint. \ 

High carbon steel can be welded up to about 0-8 per cent. 
carbon, but the metal should be locally annealed. 


When welding low carbon steel on to a high carbon steel, in 
order to secure the correct degree of heating and the time 
period of upset, the former should project about two to three 
times as far as the latter. | 

The problem of correct clamping is even more important 

when other than simple end to end welding of round or flat stock 
= ` hag to be performed. For instance, 
the making up of angle pieces, tee 
pieces and channel pieces, which can 
be quite satisfactorily and cheaply 
performed by butt welding, requires 
some special arrangements of clamps 
or dies. Very often it is advisable to 
employ auxiliary heating to allow for 
the greater mass or conductivity of 
one of the pieces. 
W One simple way of overcoming the 
difficulty is to employ three jaws, 
clamping the larger mass between two 
and passing current through to pre- 
heat same, then completing the weld 
by passing current between the pre- 
heated part and its component part 
held in the third jaw.. . 

When manufacturing articles in 
large numbers the best procedure, 
before commencing the repetition 
work, is to set up two pieces having 
as far as possible correct relative and 
actual projections, known from pre- 
vious or accumulated - experience, | 
and then to make a trial weld, care- 

| fully noting the time taken to attain 
to welding heat, or pre-heating heat or both, uniformity 
of heat, upset, &c.; then adjust locking stops, upsetting 
springs or other controls. Records of these settings should 
be taken, and charts can be drawn up for future guidance 
and to save time in finding adjustments for various classes 
of work. 

Volumes of hints could be written upon the adaptability of 
various classes of machines to scores of industrial processes. 


However, if from these brief notes it is thought that possibly 


some particular phase of a manufacturing process could be 
more efficiently and cheaply performed with the assistance of 
an electric welding machine, the leading makers are always 
open to give advice as to the best types of machine and of ways 
and means of setting up the work. Their wide and varied 
experience will be found to be of considerable advantage. 

(To be continued.) 
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The Determination of Standards in Scientific 
Manasement. 


Mr. H. W. Atiincuam, A.M.I.M.E., delivered a lecture on this 
subject at a Conferene convened by the Industrial Reconstruction 
Council on April 1, Sir Newton Moore, M.P., occupying the chair. 

Mr. ALLINGHAM, in the course of his lecture, said *‘ scientific 
management ” was an American phrase. He disagreed with the 
interpretation put upon it by many people in this country. It was 
idoked upon as a sort of wild statement that out put could be doubled 
if certain red tape were followed. What he meant by scientific 
management was the replacement of guesswork by knowledge, and 
the investigation into’ details of work and the organisation and 
management of the factory so that the result of the research might 
be made of the fullest economic use. A striking example of the 
recognition of those principles was shown in the 1917 interim report 
of the Reconstruction Committee’s sub-committee on ‘‘ Relations 
between Employers and Em ployed,” which suggested that amongst 
the questions with which the National Councils should deal, or 
allocate to District Councils or Works Committees, the following 
might be selected for special mention: (i.) The:better utilisation of 
the practical knowledge and experience of the workpeople ; (ii.) the 
settlement of the general principles governing the conditions of em- 
ployment, including the methods of fixing, paving and readjusting 
wages, having regard to the need for securing to the workpeople a 
share in the increased prosperity of the industry ; (vi.) methods of 
fixing and adjusting earnings, piecework prices, &c., and of dealing 
with the many difficulties which arise with regard to the method and 
amount of payment, apart from the fixing of general standard rates. 
_ which are already covered by para. iii. ; (viii.) industrial research 
and the full utilisation of its results. 

That paragraph was nothing but an appeal for the adoption of 
scientific management, as he understood it. Muchofthe management 
practised in the United States under the name of “‘ scientific ” was 
largely red tape—much of our Government form-filling was very 
like it. He was asked to deal with only one sub-division of the 
subject—viz., the standardisation of the actual productive work. 
That was the last stage of systematising any factory or business. 
In the average engineering works making a fairly standard line of 
product one must get into working order the office svstems for break- 
ing up the orders into assemblies and details and the details into 
their operations, adequate stores must be arranged for material, 
work in progress and finished work, tools, jigs, &c., complete stock 
records established and the regular keeping of records of work 
progress, inspection, costs, &c. It was only too common for owners, 
directors of works, general managers, and even works managers, to 
leave the details of actual producing to the foremen, on the ground 
that as the foreman was a good mechanic and had good mechanics 
‘under him it was not necessary to worry about his speeds or piece- 
work prices. But it was just there that all the cost of production 
started, and our neglecting the details was what had given the States 
such a long start. The type of mechanism must be modelled to suit 
the particular business. This mechanism had been looked upon by far 
too many writers, andby the majority of ‘‘efficiency experts ” inthe 
U.S.A. as the be-all and end-all, andmany firms in America had been 
told they must reorganise with one particular set of forms and with 
a stop watch used in a particular manner, or not at all. His per- 
sonal view was that the basic requirement was a change in the 
relations between employers and workpeople. To get the co-opera- 
tion of the work people was a long job, but it must be faced by every 
firm, or, preferably, by manufacturers and workers in toto, if lasting 
results were to be reached. Close investigation of the two classes of 
standards—those dependent on human agency and those controlled 
more or less automatically—was essential for the determination of 
the theoretically best method. Such investigation had been termed 
“time study.” Its originator was Mr. F. W. Taylor, who enun- 
ciated what he called “ principles,” that all work is a science, and 
capable of analysis; that the application of scientific study to the 
elements established in the process of analvsis will give standard 
elements, and that these elements can be built up so as to produce a 
“ best method to date ” of any piece of work covered by such ele- 
ments. In an article in the ‘ Engineering Magazine,’ Mr. H. L. 
Gantt said the term “‘time study” was unfortunate, as it sug- 
gested to many people the idea that getting the time of performing 
an operation was an important thing, but an inexperienced man 
could draw as many false conclusions from the readings of a stop- 
watch as from anything else. To make a careful study with the 
stop watch of an operation which was being performed improperly 
was sheer folly and stimulated contempt in the mind of an intelli- 
gent workman. The study of elements could be profitably carried 


to great detail under right conditions. He showed some tables of 
standard elements of handling times in turned and bored work 
which had been very successfullv, used in connection with work on 
boring mills of two British and one American makes. 

' On the other hand, it was easy to overdo such things, and more 
than one scientific management specialist had overdone it in the 
U.S.A. He could give innumerable examples of scientific manage- 
ment gone mad. The use of an instruction card, for example, 
giving feeds, speeds and handling particulars, and times in detail, 
was a great help to a foreman when starting a new man on a regu- 
larly produced piece, but when written out fully for every operation 
on a single part never likely to be repeated, as he had seen done in at 
least two factories in the U.S.A., it became a farce. Manufacturing 
fell fairly easily under three heads—(1) Purely jobbing, covering 
also repairing and averaye tool making; (2) manufacturing of small 
lots of more or less similar articles; (3) quantity production. In 
the first case his idea of common-sense management was (1) watch 
orders as to priority in the shops; (2) provide suitable plant and 
good cutting tools: (3) use a simple time-keeping system, one 
which will enable job cost to be ascertained quickly within a few 
per cent. ; (4) rely largely on good conscientious foremen, who are 
masters of the job they supervise, and whose chief duty is to be on 
the floor and not doing clerical work in their office. He had dis- 
cussed the subject with Mr. Taylor, Mr. Gantt, Mr. Merrick, Mr. 
Knoppel, Mr. Hathaway, Mr. Parkhurst and others, and he still 
needed to be convinced that full-time study and instruction cards 
would be of advantage in such circumstances. In the second case, 
element study was a great help. But it was possible tc go on elabo- 
rating the system until it cost more than it saved. In that case also 
the laws covering the mechanical portions of the work were worth 
investigation, and in that respect he drew attention to the fact that 
outside conditions often affected the data, when tHe article was 
not strictly utilitarian. Standards laid down for sewing seams, 
crushing chocolate, extruding soap, &c., might have to be altered, 
due only to a fashion or fad of the buying public. In regard to 
quantity production very special study was necessary if we were to 
hold our own. The detail could hardly be too elaborate. He cited 
the sttidy of Brown & Sharpe automatic screw machines, and of case 
hardening and heat treating over two million parts per week, which 
were made during 1913 in Manchester, and which he had described in 
a Paper read before the American Society of Automobile Engineers in 
January, 1914. The screw machine experiments covered six 
machines for over six months, and data was determined in regard 
to feeds, speeds, tool shapes, &c., which enabled an increase of out- 
put of over 120 per cent. to be attained throughout the department. 
In regard to the hardening, tests of quality were instituted, and then 
standardisation of furnaces, case hardening com pounds, treatments, 
&c., was conducted, and problems such as the lag of tem perature, in 
case hardening, of the work behind the pyrometer reading, and 
groupings of different sized burners to get uniform heating, periodical 
testing of pyrometers, &c., were gone into. In these examples the 
heman element, though not the main factor studied, was not neg- 
lected. : 

A job where the motions of the worker were the main study was 
an operation on a fuse-firing needle, which was required in tens of 
thousands daily. This operation was putting two small notches in 
the flange to enable a little spanner to screw it into the fuse. The 
motions included picking up the piece and dropping it into the die, 
moving two safety catches to right and left with both hands, kicking 
the foot pedal to punch the needle through the die, and pressing two 
springs to clear off swarf or punchings. The foreman suggested that 
400 to 500 an hour could be done. After observation, the pedal was 
widened so that both feet or either foot could be used, thus reducing 
fatigue, a shallow lead dish in a line between the die and the right- 
hand safety handle was provided, so that the motion of the hand in 
picking up the needles would be a swinging one from the elbow, and 
seats of various heights were provided. With due rest allowances, 
his (Mr. Allingham’s) calculations showed that 1,120 per hour should 
be attained. The second day one girl did the out put with 20 minutes 
to spare in the evening, and finally over 1,400 per day was reached 
regularly. An example applicable in the case of many small repe- 
tition centre-lathe jobs, was the use of two carriers, and also, for 
bored work to be turned, of two arbors, the time during which the 
self-acting cut is in progress being occupied in changing the arbor 
from the finished part to an unfinished part. The motions in turn- 
ing a small aeroplane engine part, when the study was started were: 
(1) Pick up part, put on carrier, put between centres and start lathe, 
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time 0-31 minute; (2) stand while self-acting cut traverses lin., 
0-33 minute; (3) stop lathe, remove work, and take off carrier, 
0-18 minute; total, 0-82 minute. Time for turning both ends of 
the part, 1-64 minute. The cutting time was too short and was 
slowed down to 0-46 minute. Two carriers were provided, and the 
sequence of motions was then: (1) Stop lathe, remove piece finished, 
put unworked piece between centres, start lathe, 0-17 minute; (2) 
while lathe is cutting, take off carrier and put it on next piece, 0-46 
minute ; total, 0-63 minute. Time for turning both ends of part, 
1:26 minute, or a reduction of 23 per cent. in time. When a worker 
was to do a iob already studied out in its elements for a machine of 
the elass with which the worker was familiar an instruction card at 
once told him what was the best and fastest method to date, and he 
should use that method until he was doing the job within the time 
allowed, and then if he had anv suggestion to offer which might im- 
prove the method he should be encouraged. 

Gilbreth had made use of the cinematograph and of ged bulbs 
attached to the wrists and other parts of workers, who were then 
photographed. 'Fhat was at. present the last word in the develop- 
ment of motion study, but people like Ford's, the Crane Com pany, 
and other large producers seemed to do all right with the more 
usual methods of tire and motion study. The Crane Company 
very many years ago established a valve and cock foundry within the 
factory, with the foundry on the roof, and successive operations on 
each floor, thus cutting out most of the non- productive labour. Each 
man on each floor did his operation at 1,000 to 1,200 per hour, the 
pieces falling through a pipe to the man below. Labour at present 
viewed such developments with distrust, and was largely justified in 
doing so. There would always be a certain number of employers 
who would try to get the advantages of more intensive production 
with low wages. The allowance by the worker of an em ployer to 
study with a stop watch his work in all its details gave an unfair 
advantage to the unscrupulous employer, and it would be necessary 
to legislate to prevent such emplovers causing strife, putting back 
the clock for many vear and giving the U.S.A., Germany, &c., a 
greater start than ever. In the textile industries, the wav had been 
pointed out in the boards which were responsible for piecework 
prices. Boards would be required composed of representatives of 
em ployers and workers who could be consulted on all subjects con- 
cerning rates. His ex perience went to show that once the worker 
had been convinced òf the advantages in the way of high wages and 
shorter hours he would not oppose, but give valuable assistance. 
He had discussed these points with labour representatives on more 
than one occasion, and there was a most interesting discussion when 
he lectured to a meeting of the Fabian Research Society in May, 


1917, when Mr. G. D. H. Cole, who was in the chair, said he thought’ 


they would all agree as to the value of scientific management to the 
world according to his (Mr. Allingham’s) definition of it. But he 
did not agree with Mr. Cole’s opinion that as the workmen could not 
accept scientific management and the employers could not stand up 
against foreign competition without it, the only remedy was a 
rev olution in the industrial system, which would place control in the 
hands of the workers themselves. The object of the present meeting 
was to propose another solution—viz., the Whitley Committees. 


DISCUSSION. 


The CHAIRMAN, after expressing appreciation of the lecture, said the 
human element was a very big factor in connection with successful 
administration. In connection with scientific methods he would refer 
to the subject of agriculture in Australia. In that matter he thought 
Australia was miles ahead of this country. A man (ora man and a half) 
would work a 640 acre area. He worked a six or cight furrow plough 
and drove six or eight horses, and he took advantage of everything 
science could do in the way of manures, superphosphates and that sort 
of thing, with the result that very poor land was cultivated with great 
success. That was an evidence of what could be learnt from the newer 
countries in the way of farm management. The subject was now open 
for discussion. 

Mr. J. F. BUTTERWORTH said he knew Dr. Taylor, the inventor of the 
‘science, and Gilbreth and Gantt were his personal friends, so he could 
claim to know a little about the subject. He agreed that the term 
“scientific management ° was an inapt one. It ought to be called 
applied common sense or measured functional management. Scientific 
‘management or scientific co-operation had come to stay. Unless we 
adopted it we should be left far behind in the race. Gilbreth, whom 
‘many people’ supposed to be a builder, because his epoch-making illus- 
‘tration related to bricklaying. had served in 20 trades and earned more 
‘than journeyman’s wages at 12. and had probably one of the most expert 
minds he (Mr. Butterworth) had come across. He started life as a brick- 
layer, and in 1885, when 16 years of age. began to ask himself questions 
in regard to bricklaying, which we still did as it was done in the times of 
‘the Pheenicians, Gilbreth saw that unless bricklaying could be cheapened 
it was going to put out of business by concrete. He asked why should 
100 Ib. (the average weight of a man’s body above the waist) stoop down 
about 800 times.a.day to pick up bricks weighing 7 lb. The brick ought 
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to be above the work. So the bricks were placed above the work, and 
came down by their own gravity. In some operations 98 per cent. of 
the work was done by the right arm. Thousands of men who looked 
upon their lives as stopped because they had lost an arm in the war could, 
if properly trained, become’as good as they were with two arms. Gilbreth 
said the proper height for the bricklayer to be above his work was 32 in., 
and to maintain that height he invented a travelling scaffold. As every 
east of bricks was completed the whole scaffold lifted 4in. By the old 
method a man took up on his trowel enough mortar for two bricks, but 
in the new system they invented a fountain trowel, and a man spread it 
along the wall and laid enough mortar for 21 bricks at a time. There 
was no need to tap the brick if the mortar were at the right temper—the 
pressure of the hand plus the weight of the brick would put it into its 
place. Gilbreth did 60 per cent. more than any other contractor in the 
U.S.A. His men went up to 3,000 bricks a day. Here the limit was 
270. The result was that brickwork was able to compete with concrete, 
and the men got 80 per cent. above the union rate for the day’s work. 
He paid his men 29s, a dav, and got value for it. The men worked 
74 hours a day, including numerous short rests, which constituted 42 per 
cent. of the time. In another instance, the assembling of braiding 
machines, the total output per man per day had been I8 machines, but 
after altering the height of the bench to suit the height of the man, 
altering the methods of storing the material and eliminating all those 
conditions which caused unnecessary fatigue, such as the nevessity of 
walking about to different boxes for the material, the output went up 
to 66 machines per man per day. He went with Gilbreth to the Anglo- 
Japanese Exhibition, and they watched a girl putting lead foil on the 
top of boxes of boot polish. She did 22 in a given time . but. by follow- 
ing Gilbreth’s advice, and having a supply of tins on either side instead 
of only one side, she was able to work with both hands all the time, 
instead of keeping the right hand waiting while she brought the tins | 
before her with the left, and was able to do 48 in the same time, without 
working any harder. The French Government had Taylor’s books 
translated, and sent 8,000 copies to the French manufacturers, and 
conferred the Legion of Honour on Taylor. Probably 800 copies of 
Tavlor’s books could not. be found in ‘London. 

The LECTURER said the British Government was not ignorant of the 
possibilities. He had with him machinery sheets which showed bolt 
widths, pulling power of bolt, type of tool, and number of minutes of 
handling time of every mark of shell and every type of fuse. They had 
been applied and investigated in all our national factories. 

Mr. Tucker (of Tucker & Co., Birmingham) said he was pleased to 
hear Mr. Allingham had carried out exhaustive experiments in connec- 
tion with Brown & Sharpe screw machines. Could he furnish any 
statistics as to percentage addition for unproductive times for the smaller 
types? If he could give any average figure for B. & S. work it would be 
interesting. 

The LECTURER said there were many things on which that depended, 
including class of work being done. Taking a simple case. in which the 
amount of tool setting was not great, it was difficult to say what speed 
to run. The same effect was got by asking a man to tum out 75 per 
cent. of the maximum possible output running six machines as by asking 
him to turn out 79 per cent. of the maximum and run only five machines. 
In connection with those machines great loss was entailed in changing 
tools, such as the cutting off tool, which was held on by a bolt at the back 
of the machine. They had 250 of those types of machines in a British 
factory, and made investigations into the handling of the different tools. 
He could change the cutting tool and get the machine running again 
in 35 seconds, but the time allowed in America was five minutes. Mr. 
Tucker’s question was too large to deal with at a general meeting. 

Mr. BUTTERWORTH said there was nothing wrong with the Taylor 
system, What gave it a bad name were the Taylor methods introduced 
with it. He had no tact, and tried to jam it down the men’s throats ; 
but it was not the system which was at fault. 

Mr. ATKINSON said people were apt to think the monotony of repetition 
work was killing, but the desire to earn more and produce more relieved 
the monotony. Time standards were the same as rate fixing. At 
Woolwich they had a clumsy method. A man was told a job would 
take so long. and he would get so much for it. That caused trouble. 
He had known the same price put on a job in brass and in steel, and the 
same time given for it. The time study method of dividing work into 
its elements, and considering it carefully and timing it, was a method 
of rate fixing which no one could get away from. 

Another speaker said his experience was that scientific management 
was the speeding up of the management. In a factory with which he 
was connected he started doing time study in one small department, and 
quickly got improvements in the production ; but when it was attempted 
to extend the system over the whole factory the general manager said 
the whole system was a mistake. He (the speaker) found it was the 
management that was at fault. The timing (what the Americans called 
the routing) of the work through the factory was one of their great faults. 
They worked in great unity with the workpeople and the trade unions, 
and though the trade unions were not accustomed to allow bonus 
systems, they did so in the case referred to: He thought 20 per cent. of 
the improvement they obtained was due to improvement of speed in the 
work and 80 per cent. to improved management. 

Mr. ToocooD said it seemed common sense that there were certain 
ways of doing a thing much more easily than by other ways, and, if the 
more efficient way were discovered, it should be applied. e was struck 
by the way the Americans enlisted gravity in their operations. At 
Swift’s stockyard bullocks went up alive on their own legs to the top of a 
building, but came down dead. One operation, which was performed 
all day by a girl, was that of putting a dab of solder on the tins of meat 
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to seal them as they passed on an endless band. If operations like that 
could be carried out in engineering works the output must increase 
enormously. He thought the great objection in this country was on 
the part of the workmen, through their not really understanding what 
the system meant. They looked upon it as enforced slavery for the 
benetit of the employers. He thought cinematograph films of French 
or American processes might. be shown to workmen here. It might clear 
up the clouds of suspicion and distrust. 

Mr. Boyn said standards was an important point, but one of the 
greatest evils in this country, so far as standards were concerned, was 
that they had been badly based, which caused workers to lose faith in 
the employer. Men who had earned high wages on payment-by-results 
systems had no more faith in such systems if the rates were cut. Men 
on time work accepted the rest factor as a scientific fact, but when on 
piece work or premium bonus rate it was not so casy to get them to rest. 
He had found that to be the case even with a man using a 7 lb. sledge 
hammer. l 

The LECTURER, replying to the discussion, said he thought the less 
that was said about what the Americans were doing the better. He 
knew the braiding machine factory referred to by Mr. Butterworth. 
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The method by which they got 18 a day was so inefficient that any 
engineer could have improved the output. That factory was frightfully 
over-systematised by Gilbreth, and they had had much trouble. The 
output did not warrant the organisation. The firm for which he was 
consulting engineer had an American factory as well as an English one. 
In the American factory, 25 years ago, they had a floor on which all 
foundry work was done, and from which moulding boxes were passed 
to the next floor below, to have the tops put on them ; grabs took them 
and passed them on, and the work was carried on continuously. The 
quantities were large enough to warrant it. He did not think it advisable 
to have the films of American work shown here. It would cause our 
workers to say they did not want those methods. In 1916 he visited 
English and American factories producing the same articles. We pro- 
duced the standard Gray's fuse cheaper than the Americans, though they 
worked much faster. They produced the rottenest stuff in the fastest 
time. Our individual workers could not move as fast as the Americans. 
He thought it was something in the atmosphere. There was more ozone 
there, or something of that kind. He was convinced that if we realised 
that there was a scientific problem to solve we could do it as well as the 
Americans, and we were doing it. 
(d 


AMERICAN DEVELOPMENTS 


A SOLDERING TRON, 

Considerable progress has been made in the U.S.A. during the 
past four vears in connection with the development of industrial 
electric heating appliances. In a country in which tinned foods 
are exceedingly popular it is only natural that attention should be 
given to the improvement of apparatus for soldering tins The chief 
drawback of the usual type of electric soldering iron was the com- 
paratively small heating surface which could be brought into contact 
with the tin. For rapid production a large heating surface is essen- 
tial. The Cutler-Hammer Mfg. Company, of Milwaukee, have 
developed, for soldering tins especially, an electric soldering iron 
giving a large heating surface with a comparatively low loading of 
225 watts. The iron is mounted on a light girder frame fixed to the 
bench, a departure worthy of note because it leaves the operator 
free to manipulate the tin with both hands and offers the further 
advantage of fixed leads (Fig. 1). There are no flexibles to get en- 
tangled with the work or to cause trouble by breakage and short 
circuits. The Cutler-Hammer iron is heated by two heating elements 
insulated with mica and covered by a stcel jacket, the steel jacket 
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Fiq. 1.—A FIXED SOLDERING 
Tron. 
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being pressed into intimate contact with the mica under hydraulic 
pressure, thus ensuring efficient heat conduction. These two 
elements are then clamped one each side of a copper bar between 
iron clamping plates, the copper bar forming the soldering iron. 
The elements are connected independently of cach other and can 
be quickly renewed when occasion arises. 


A Foor WARMER. 

The Westinghouse Electric & Mfg. Company, of Pittsburgh, have 
produced a special type of electric foot wanrer for the use of tram- 
ear drivers and conductors, watchmen,’ &e. An iron casting, 
rectangnlar in shape, forms the upper part of the casing for the 
heating elements, the top of this casting being diamond treaded to 
give a crip to the feet, and at each corner supports are provided 
to raise the heater off the ground (Fig. 2). The heating elements 
are clamped against the underside of this casting by means of 
clamps and a sheet steel clamping plate, which forms the back of 
the casing for the elements, is sealed to the main casting with a 
waterproof sealing cement. The Westinghouse ribbon-type heating 
elements are employed and insulated from the main casting and 
the sheet steel claniping plate by means of mica, intimate heating 
contact being obtained when the steel clamping plate is clam ped 
up tightly to the main casting. The clements are connected in 
two 1¥0-watt circuits and controlled by rotary switches mounted 
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separate from the heater. Three heats can be obtained, high heat 
when two 10-watt circuits are in parallel, 100 watts when one 
circuit only is connected, and low heat (50 watts) when the two 
circuits are connected in series. These switches are connected to 
the foot-warmer by means of a three-core rubber-insulated cable 
which enters the foot-warmer through a bell-mouthed waterproof 
fitting mounted in one of the sides. Whilst such extremes of climate 
are not met with in this country, the comfort of many out-door 
workers would be increased by the use of similar devices. 


MELTING TYPE METAL. 

The prevalence of inflammable material in newspaper printing 
plants has always been a serious disadvantage in connection with 
the use of a naked flame for melting type metal for Linotype and 
Monotype machines. The inflaimmable oils and grease, in addition 
to the paper, offer a ready source of conflagration. The performance 
of the melting process by electric heating offers not only t he advan- 
tage of the removal of the naked flame but further a true tem perature 
control can be readily obtained. A large number of Linotype and 
Monotype machines in America have been fitted with electrically 
heated type melting crucibles. The heating elements are mounted 


‘in close contact with the melting crucible, and supplementary 


heating elements are fixed to the throat which leads from the 
erucible to the tvpe casket, thus presenting the molten metal at 
the right temperature for casting and preventing loss of heat while 
passing down the throat. By means of the usual series parallel 
control system and providing an adequate sub-division of the 
heating elements very exact temperature control can be exercised, 
prolonging the life of the type metal, preventing wastage often due 
to excess temperature, and improving the speed of operation of 
the machine. Most newspapers offer a steady and attractive load 
to the supply authority and any peak load that does oceur probably 
comes between Ta.m. and 3a.m.; just when it causes least in- 
convenience at the generating station. The reduction of fire 
hazard and absence of gascous fumes injurious to the work people 
offer distinct advantages to justify the expense incurred in con- 
verting the printing machine from gas heating to electric heating. 


IMMERSION HEATERS.. 

The high eflicieney obtained with the self-contained type of 
electric cooking utbusil naturally leads to the development of the 
immersion heater as a means of heating water and other liquids. 
In the early staves immersion heaters were only emploved for 
quickly heating small quantities of fluids, and one of the dis- 
advantages was firstly the risk of a “burm out due to all the 
active part of the heater not being immersed in the fluid aud 
consequent overheating of the part left uncovered, and secondly 
where a plug connection was used, if the whole heater became 
immersed a short cirenit immediately occurred. For industrial 
purposes these difficulties are more easily overcome. because 
generally the quantity of fluid to be heated is uniform, and adequate 
means can be provided for tixing the heater to the sides of the tank. 
Immersion heaters offer distinct advantages in many industrial 
chemical processes. because a failure of one heater does not cause a 
cessation of operations in that tank. A defective heater can be 
quickly replaced by a spare heater. A tank with self-contained 
elements is out of commission directly the elements fail. It would 
be an advantage if heat control was always provided for in industrial 
immersion heaters, and the provision of a ribbed surface for the 
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outer casing of the heater increases the radiating capacity, which 
justifies the slightly increased time required for initial heating up 
due to the increased- weight of metal employed. A distinctive rib 
should also be embodied in the casing. both in industrial and 
domestic heaters to indicate the point where the active portion of 
the heater ceases. This affords a ready means of indicating to the 
user the minimum distance to which the heater must be immersed 
in the liquid. 

The natural distribution of heat should he assisted hy mechanical 
means to keep the fluid in motion if maximum efliciency is to be 
obtained. 

The two iliustrations refer to forms of immersion heater, maniufac- 
tured by Messrs. Kelling & Company. One of these (Fig. 4) is 
suitable for permanent use in a tank or cvlinder containing the liquid 
to be heated, the heater being merely screwed into position into a 
1} in. standard barrel threaded boss plate. This is conveniently 
fastened on to the side cf the tank or cylinder, and can be easily 


Fia. 3.—IMMERSION HEATER FOR PERMANENT 
USE IN TANKS AND CYLINDERS. 


withdrawn at any time. The two heating blades each take ] kw. 
and have an active surface 9 in. long, 14 in. wide and about ¥ in. 
thick # The heating elements consist essentially of resistance wire 
wound on mica, the blade being copper-tinned. Connecting ter- 
minals are arranged in the head of the gland, and connecting wires 
from the heating elements are brought to these terminals, which are 
also intended for the reception of the external circuit wires, and pass 
through insulating bushes. These heaters are made for any voltage 
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up to 600. Fig. 4 shows a portable immersion heater of the so-called 

“paddle” type. This is made of copper throughout. is 9 in. long, 
14 in. wide, and in any length upto 3 ft. In this case also the heating 
element consists of resistance wire wound on mica, all the external 
surfaces heing tinned, except for chemical work, when they are also 


j: “Ag rt rere 3 i r 
Fic. 4.—PORTABLE FORM OF IMMERSION HEATER. 


nickel plated. A feature of importance is that there is nothing 
hygroscopic in the construction of these heaters. They therefore 
give a high insulation test, and the casings can be safely earthed 
without fear of a breakdown. . 


AN ELECTRICAL MUNICIPAL RESTAURANT. N 
Mr. T.-G. Jones, of the National Kitchens Department, of the 
Ministry of Food, recently opened a Municipal Restaurant, provided 
and equipped by the Erith Urban District Council. The kitchen is 
equipped with electrical cooking apparatus in the form of ovens, 
potato boilers, fish fryers, hot cupboards and serving tables. Elec- 
trical potato pealer, dish washers and knife cleaners are also pro- 
vided. The whole equipment has been carefully planned and 
arranged to efficient and quick service. Dinners will be provided 
every week-day between the hours of 12 and 2 and teas every after- 
noon. Meals ready cooked for consumption at home can be ob- 
tained from 11.30 a.m.. The cooking apparatus has been supplied 
by the Electrical Heating & Cooking Department of the Carron 
Compapy. _ 


t 


Spectrum Analysis and Atomic Structure. 
i (Continued from p. 380.) 


Proceeding, Sir Joseph Thomson remarked that if we imagined 
the atom to be built up of minute negative charges held together by a 
positive charge, possibly equally minute, the space actually occupied 
in the atom would be infinitesimal, and it was difficult to under- 
stand how the propagation of light was retarded in media like glass 
and water if they differed so little from empty space. The question 
was rather slurred over in text books and lectures, and the reference 
to calculus did not afford a physical explanation. Sir Joseph would 
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Fig.6. 


Say that waves travelled through glass with the same velocity as 
through empty space, but the medium superposed another effect. Sir 
Joseph explained his meaning with the aid of progressive diagrams, 
assuming first that a pulse of electromagnetic force AB (Fig. 4) 
passed from left to right through a belt of electrons (the dotted line), 
stirrmg them up. The force in the light pulse itself reaching the 
observer at C would be represented by CD; light would also reach 
C from the electrons by longer paths than AC and later, therefore, 
and the electric force in this light would be in the opposite direction 
to that in the pulse ; the positive impulse CD would hence be suc 


ceeded by a nezative impulse, represented by the negative tail CE. - 


‘be less than that of the wave. 


Next, imagine instead of the simple pulse the wave of electro- 
magnetic force ab. The front a would give rise to the force CF as 
before (Fig. 5), but the negative tail would reduce the positive forces 
following to FG. When the negative part of the wave arrived at 
C, the negative tail produced by the positive part in front would still 
be coming in and would increase the electric force in the front 
portion of the negative part to GH ; the negative part would develop 
a positive tail, and’another tail would be formed as a new layer of 
electrons was reached. Fig. 5 representing the final aspect. Thus 
energy was taken by the electrons from the front part of the 
wave and given up in the rear. The energy thus moved backward 
down the wave so that the rate of propagation of the energy would 
Coming back to his model of the 
atom, and taking the simplest case of the hydrogen atom, consisting 
of one positive and one negative charge, Sir Joseph asked, how that 
system was kept in equilibrium. According to the usual view, 
equilibrium was maintained because the electron described a plane- 
tory orbit round the positive charge. That was not the only pos- 
sible view, nor the correct one, he thought. Extravagant extra- 
‘polations had to be resorted to in the calculations. We had no evi- ; 
dence whatever that the inverse square law of force, applicable to 
‘“ mechanical” distances, held for the infinitely small distances 
within the atom. There the law might be entirely different, and he 
suggested that the forces within the atom varied as widely as would 
be indicated by an oscillatory curve (Fig. 6), and that the square law 
only became valid a long wayoff. If«wdenoted the reciprocal of the 
distance, the force would vary as u? on the usual view ; but if the 
force were represented by w?sincu/cu, it would, at large distances 
still vary as u?, whilst at small distances it would vanish periodically ; 
every vanishing point would mark a position of electron equilibrium. 
We had further to assume that the atoms of the same element were 
not all alike as to their momentary conditions. Each spectrum line 
was given out by a particular atom in a particular condition, and 
the relative numbers of particular atoms could be estimated from the 
study of the absorption spectra and their dispersions. The sodium 
D \ine was probably given out by an electron furthest away from 
the centre; one in every 12 atoms would be in that condition 
according to Bevan; the next sodium line (on the violet side) was 
given out by an electron nearer the centre, and only one in every 
1,000 atoms would be in a condition to produce that line; the next . 
line would be produced by one atom in every 5,000, and so on. 


(To be continued.) 
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Progress in Illumination, 


Illumination is one of those subjects in which during 
the war, normal progress has to a large extent been stopped 
in certain directions ; but in others the activity has been 
exceptionally great. War developments, however. have 
necessarily been shrouded in mystery. In America there 
have been fewer restrictions, and the report of the Com- 
mittee on Progress, of the Illuminating Engineering Society 
in the U.S.A., makes interesting reading. Even in the 
United States, however, it cannot be said that there have 
been any epoch-making discoveries, and advances have 
been mainly in matters of detail or in novel applications. 
Although we cannot give space for the reproduction of this 
report, we may call attention to some of the items. 

As in this country so in the United States, the carbon 
filament lamp still maintains its position to rather more 
than a limited extent, and the actual number of lamps used 
(though not the proportion) even shows an increase. Its 
field of usefulness extends, of course, to those cases where 
the cost of energy is a secondary matter, and where the 
cost of renewals, owing to severe handling or vibration, is 
important. It appears that in 1918 the sales of carbon lamps 
represented about 12 percent. of the whole in the U.S.A. 

There do not appear to have been many noteworthy 
advances in the manufacture of tungsten filaments, but 
mention is made of one process for producing a continuous 
tungsten crystal to be used instead of a drawn-wire fila- 
ment, which has at anv rate interesting features and seems 
to have given promising results. Some experiments have 
been made on the effect of wave form onthe performances 
of lamps run on alternating P.D. It appears that the 
average candle-power after 1,000 hours’ burning is slightlv 
higher with a sine wave than: with a peaked one; a more 
serious factor is that the breakages in the latter case were 
five times as great as in the former. 

Developments in arc lamps‘ relate chiefly to cinemato- 
graph work. Thus, the white flame arc has been adapted to 
alternatingcircuits,and insome cases nickel-coated electrodes 
have proved useful to avoid flicker. Researches on results 
attainable from arcs under high pressure in oxygen, nitrogen 
and other gases suggest that there is no very marked 
advantage to’ ke secured in this way. An interesting 
development has keen what are termed “ battery search- 
lights —2.e., low-voltage lamps run off dry cells and fixed 
in focusing reflectors, It is stated that, by using gas-filled 
‘lamps a heam candle- power of 400, 000 has beon attained. 

A good many attempts have been made to use incan- 
descent lamps for the purpose of cinematograph work. 
The difficulty is to obtain a sufficient flux of light through 
the optical system where incandescent lamps are used. The 
gas-filled lamp has, of course, improved matters, but even 
here the intrinsic brilliancy of the tungsten filament is only 
about one-fourth that of the cater of the arc, and conse- 
quently a considerably larger area is necessary for the 
source of light if anything like the same flux is to be ob- 
tained. These difficulties have now keen overcome by 
designing a special optical system, such that light is inter- 
cepted through a solid angle of 75 deg., instead of 32 deg., 
which angle is available with the ordinary condensers. This 


THE ELECTRICIAN. 


e 


APRIL 18, 1919. 


development is in some respects e to the 

‘ arc-incandescent ” (“ Pointolite”) lamp developed in 
the Edison Swan laboratory in this country during the war, 
though the latter is, scientifically, the more radical departure. 

We notice that’some special types of electric locomotive. 
headlights have been developed, one of them equipped with 
a micrometer device for accurate focusing of the filament, 
and much work has also been done on automobile head- 
lights. The New York State last year passed, a law re- 
quiring a beam strong enough to reveal objects at a distance 
of 200 ft. ahead, and also making stipulations with regard 
to glare, and various attempts have been made to meet these 
conditions. There has been much variation in the require- 
ments drafted by different cities and municipal organisa- . 
tions in regard to headlights, and the question has been 
discussed by a committee of the Illuminating Engineering 
Society (U.S.A.). 

Flood-lighting has received much attention in the United 
States since the outbreak of war, primarily for protective 
purposes, Conditions in countries within the belligerent 
areas have naturally prevented such developments during 
the war, but the method will doubtless receive more atten- 
tion from now onwards. This form of concealed lighting 
appears to have considerable possibilitics for advertising 
work, and for spectacular purposes in exhibitions. &c., and 
is obviously capable of more artistic and pleasing effects 
than the conventional device of outlining objects in bare 
incandescent lamps. It is also clear that its use demands 
care in order to ensure that in no possible circumstances. 
will dazzling be caused by the observation of the direct. 
beam. One particular application that deserves attention: 
is its use as an aid to traffic in providing special illumination 
at crowded crossings, &c. This has been found very satis- 
factory in St. Louis on dark and foggy nights, so much 
so that searchlights for this purpose have been installed 
at five specially dangerous crossings for the flood lighting 
of police officials in regulating traffic. 

The war has been responsible for some interesting de- 
velopments in photometry which have so far not been fully 
described, although reference has been made to them at 
meetings of the Illuminating Engineering Society in this 
country. They refer, for example, to the photometry of 
flares and the photometry of phosphorescent substances, 
which have found numerous special applications for war- 
purposes. There has also been activity in the use of in- 
visible light. Those who attended a recent meeting of the 
Physical Society had the great advantage of seeing a demon- 
stration of such methods by Prof. R. W. Woow, whose work 
is always of exceptional interest. Radiations in the infra 
red and in the ultra violet have become not merely of scien- 
tific interest, but of practical importance, and they lend 
themselves to remarkable effects in purely scientific work. 

Finally, there is one development in the illuminating 
engineering movement in the United States that deserves 
special mention—namely, the steady progress in the 
direction influencing outside bodies in favour of good 


lighting. Progress has been specially marked in “the 


industrial field, five States having now adopted legislation 
bearing on factory lighting. It will be recalled that this 
matter was referred to at the tenth anniversary dinner of 
the Illuminating Engineering Society in London, which 


may justly claim to have been the pioneers in this form of 


activity. Now that the war is over we hope that no time 
will be lost in resuming the lead by providing definite 
legislative reference to the necessity for adequate industrial 
lighting—a measure which was clearly indicated in the 
report of the Home Office Departmental Committee on. 
Lighting in Factories and Accidents, issued in 1915. 
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Nomenclature in Wireless Telegraphy. 


By W. H. eae D.Sc. 


In a review appearing’in a recent issue of THE ELECTRICIAN, 
Capt. L. B. Turner remarks upon the need for definiteness in 
the terminology of the instrument * conveniently mis-called 

-valve ” in wireless telegraphy. Every writer and reader of 
wireless telegraph literature will re-echo his cry ard as, for 
my part, I feel that the successive editions of a textbook 
atiord but a cumbrous ard one-sided waytof discussing such 
a matter, I am hoping THE ELECTRICIAN can spare space for 

| suggestions and comments upon the terminology of certain 
new pieces of apparatus and new processes not yet happily 
named. If the opinions of those who know the subject and 
who care for exactitude of expression can be exhibited in 
your columns upon equal terms it is possible that some measure 
of agreement may be reached. 

Assuming that THE Evectrician is willing to give this 
opportunity, I venture to suggest first of all a number of 
the conditions which names of things should fulfil to be sutis- 
factory. Names should, I think, be 


A expressive, after legitimate definition, of the whole truth ; 

B ‘unambiguous intrinsically ; : 

C nearly self-explanatory in as many languages as possible 

D brief and convenient ; 

E systematic ; 

F not historically unconformable ; 

G elegant ; 

H non-prejrdicial. 

I have tried to put these in order of importance. 

Experienced teachers and pupils of all kinds of teachers 
will think of another and subtler condition which we may 
label K, very hard to express in words but which may be 
illustrated by taking the physical quantity known in the 
older books on electrostatics as ` potential.” This has been 
an agony to millions of schoolboys and a pain to most teachers ; 
perhaps for the reason that it insensibly deflects the mind into 
the most difficult mode of opening upthe conception. From the 
psychological point of view the term ‘ pressure ” is much 
better, for that term automatically turns the mind towards 
the easiest mode of approaching the idea. This matter is 
referred to here to illustrate the quality we have labelled K, 
but while we have the words ‘“ potential ” and “ pressure ” 
before us let us pass them through the tests enumerated above. 
As regards A, “ potential’ does not convey the whole truth— 
for to do this we need to sav “electric scalar potential.” 
As regards condition B, upon looking up the Oxford Dictionary 


we find various meanings carried by the word in ordinary 


English, differing by many shades from anv strict scientific 
meaning. Moreover, keeping strictly to science, we frequently 
meet Various thermodynamic potentials, velocity potential, 
gravitational potential and magnetic ‘potential, as well as 
electric potentials; and of the electric potentials there are 
the scalar and the vector potentials. The term thus breaks 
down through overwork, and was long ago found to lead to 
much confusion wherever two sciences interpenetrated. As 
regards the remaining tests—well, just ask an engineer who 
has left his college life well behind him, whether `“ potential ” 
is self-explanatory. Take now “ pressure,” which it will be 
remembered, was approved, under A. Under A it is enough 
to think of the French, who call it ** tension,” and then ask 
if “ pressure ° can be true. Under B we think of the man 
who has to speak and write about turbo-alternators, or of the 
laboratory investigator of the dielectric strength of gases. 
Of the remaining tests * pressure “ shows to bert. advantage— 
but in this country only—under D. 


Let us turn to wireless telegraphv and take first the 


ubiquitous instrument referred to by Capt. Turner, of which 
the full name is, I. suppose, the three-electrode thermionic 
vacuum tube or bulb. It has been called the audion, the 
pliotron, the ionic relay, the thermionic relay, the double- 
ancde relay, the vacuum relay, the electron relay and the 
gas relay ; and instead of the word “relay ” 


_trade name. 


the words 


n amplifier” “magnifier,” ‘‘ repeater,” “ valve,” “lamp,” 

“ tube,” or “ bulb” may appear. 

Take the word “audion.” It satisfies tests A and B by its 
definition ; but under test C it is misleading—one does not 
always listen to or by ions when using this tube. It satisfies 
most of the other tests but fails under H because it is almost a 
Thus, though one acknowlecge; the charm of 
the word ore reluctantly looks for another. Besides, it is 
very convenient to keep the word strictly for designating a 
particular manufacturer's bulbs. 

‘I need not run through all the terms above, but may cut 
everything short by confessing that for this instrument I have 
a new name up my sleeve. lotier it in all timidity, and in 
order not to startle and antagonise the reader I refrain from 
blurting it out in this sentence, and intend instead to lead 
him cautiously up to it along a gently curving path. I think 
every lover of electrical studies will recall with pleasurable 
reminiscence the bright hopeful epoch when he first crossed, 
the threshold of the wonderful world of electricity and 
learnt that the word “ electricity ” is derived from the Greek 
word for amber, and that the word ‘ electrode ” signifies 
literally ©“ a way of amber,” or as we should, now say “a way 
of electricity.” He would learn later that the term electrode, 
taking on an extended meaning, came to signify a path for 
applying any ordinary kind of electrical action to a conductor 
or non-conductor, including in the latter class the most perfect 
of all non-conductors, a vacuum. Having all this in mind 
it seems very natural to call a vacuous space containing 
three electrodes a “ tri-electrode,” or, for short, a triode. 
This is what I now propose to call it, and I propose to give 
the name “diode” to a tube with two electrodes. To be 
systematic I suggest `“ tetrode ” and * pentode ” for vacuum 
tubes with four or five electrodes, meaning here by electrodes 
ways of electrical action into or upon the vacuous space on 
the bulb. It should be noticed that the filaments of ther- — 
mionic tubes constitute in each tube one electrode, although 
the filament has two terminals. 

As the originator of this terminology I am the last person 
to be allowed to judge of its behaviour under the tests A to K, 
but I may be permitted. to remark that its value under B 
would be destroved at once if persons who hold, for example, 
that the terminals of a three-phase induction motor are its 
only important elements were to begin to call these motors 

“triodes.” Apart from such a mishap, the new name 
can scarcely be applied to anything but the three-electrode 
tube. It covers both pliotrons and dynatrons ; and the 
latter may, when necessary, be distinguished as 6-triodes, 
because they employ delta rays. 


(To be concl det.) 
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" Jigs and Tools and the Produc.ion of Standardised Parts.— 
In a recent Paper before the Institution of Mechanical Engineers 
Mr. H. C. Armitage summarised the many advantages to be 
derived from the use of jigs and special tools, including inter- 
changeability of work, cheap production, elimination of 
fittings and introduction of assembly methods. The so-called 
disadvantages seem to consist mainly in the evils following 
poor methods. Thus, the successful use of jigs calls for much 
organisation, and if they are wrongly designed the results are 
disastrous. It may also be claimed that their use does not 
encourage individual ingenuity. The author showed, by a 
number of practical examples, how such methods should be 
applied, and worked out three typical schemes for small, large 
and maximum production, showing the total cost per rod 
turned out in each case. The results in this case are quite 
striking, indicating that trebling the production will reduce 
the cost by one-half. The view is expressed that in the future 
many industries will be run on the principle of interchangeable 
and repetition production. 
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British Medical Association. 


EXHIBITION AT THE IMPERIAL TECHNICAL COLLEGE, 


The exhibits of the Harry W. Cox Company, Newton Wright & Com- 
pany and the Dowsing Radiant Heat Company, Ltd., were attractin 
considerable attention at the Exhibition in connection with the Britis 
_ Medica] Association’s Annual Clinical Meeting, held this year at the 
: Imperial Technical College. 

ryMessrs. Cox & Company were showing their latest pattern X-Ray 
. Couch and Vertical Stand. Both these pieces of apparatus show con- 


VEL a a 


[ Frc. 1.—RADIOGRAPA oF A Goop WELD. 


siderable development in design with regard to ease and facility of 
operation and protection for the operator, and mark a great improvement 
-on similar apparatus of pre-war times. The tube box used for the couch, 
though heavy in itself, is so carefully hung and balanced that it is quite 
asily moved. The leading-in tubes are thoroughly insulated, sparking 


; Fig. 2,-RaDIOGRAPH OF A DEFECTIVE WELD. 


‘troubles being thereby eliminated. The vertical stand is notable for the 


complete absence of loose and clumsy counterweights, and the clear 


‘unobstructed entrance which is provided for the patient, the quick and 
‘easy arrangement for plate changing and the efficient protection pro- 


_wided.for the operator. Metallic lead is used for protective purposes 
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wherever possible, and in other places where it is not possible to use lead, 


lead rubber of 4:8 sp. gravity is employed. An indicator automatically 
. registers the tube to plate distance, and a mirror attachment permits the 


surgeon to see the tube when standing in the operating position. Con. 
sidering the fact that the moving parts weigh 400 lb., it is.remarkable 


how easily any desired movement can be effected without the least 


tendency to stickiness or to ‘‘ overshoot.” 


A New APPLICATION FOR RADIOGRAPHY. 


One of the latest uses to which X-rays has been put is the examination 
of the internal conditions of metals, and one of the most promising 
branches of this work is examination of electric welds. We need scarcely 
remark that electric welding is coming into very large use in the ship- 
building industry, being a quicker and cheaper process than riveting. 
Experience has shown that electric welds properly made are a thoroughly 
sound job and in every way equal to riveting, but there is one great 
difficulty, that no practical method of testing the welds has been dis- 
covered short of the destruction of the joint itself ; as a matter of fact. 
therefore, there is no check whatsoever on the welder, a very unsatis- 
factory condition of things. i i 

That the X-rays may find a solution of the difficulty is pretty well 
demonstrated by the illustrations herewith, which have been kindly 
supplied by Messrs. Cox & Company, and which show two X-ray photo- 
graphs of butt-welded joints in ġ in. plates. 

In one of these pieces the fault is seen as a large blur (Fig. 2), a greatly 
magnified image of the original.’ The seam is very distinctly.seen in 


Fia. 3.— SHOWING BACK OF WELD. i Fic. 4.— SHOWING FRONT OF WELD. 
(Note.—It is this weld to which Fig. 2 refers.) 


both specimens, and gives the idea of a weld considerably worse than is 
actually the case. X-ray photographs, in fact, seem to lay stress upon 
the faults of the weld, and thus apparently form a very delicate means 
of detection. The actual weld, to which Fig. 2 refers, is shown in Figs. 
3 and 4. As a matter of fact, the welds photographed are by no means 
perfect, but they are not at all bad. The molten metal had not flowed 
quite through the joint, but the strength of the weld would not be far 
short of that of the plate. The specks shown in the X-ray photograph 
are merely small pieces of slag, forming little pock-marks in the surface — 
of the weld. The dark irregular line shows the metal that has been put 
on backing up the weld. Equally successful photographs have been 
made on lap-welded joints which, contrary to expectations, presented no 
more difficulty than the butt. 

We understand that the difficulty of getting radiographs of 
curved or rectangular objects, that is, the difficulty of getting the plate 
into contact with other than flat objects, had been overcome by the use 
of films, but no radiograph of such work were exhibited. This certainly 
is a most interesting innovation, and when developed should be of great 
assistance in connection with aircraft work and many other branches of 
the engineering industry. . 

At the same stand the latest model of the electro-cardiograph was 
shown on behalf of the Cambridge Scientific Instrument Company, 
working demonstrations being given. Messrs. Newton Wright & Com- 
pany had a representative exhibition of X-ray and electro-medical 
apparatus, and the Dowsing Radiant Heat Company were giving de- 
monstrations of their radiant light cabinets, baths and couches. 
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The Art of Stage Lighting. 


A Paper on the above subject was read before the Illuminating 
Engineering Society on April 8th by Mr. J. B. Fagan, of the Royal 
Court Theatre, a number of representatives of the Critics’ Circle of 
the Institute of Journalists being present. 


Mr. Facan prefaced his remarks by explaining that he did not © 


profess to be an expert on lighting, but he felt that there was a great 
deal to be studied on the subject, and he hoped that the discussion 
would lead to some useful suggestions. There were, he said, few, 
if any, stages in this country really well lighted, yet the importance 
of proper stage lighting could scarcely be over-estimated. The 
relative values in order of importance were: First, the play ; 
second, the acting; third, the lighting; fourth, the scenery; and 
fifth, the dresses. Stage lighting may be detined as the art of placing, 
or graduating and of colouring light and shade. i 

The theatre, like other arts, was originally associated with religion. 
As early as 750 a.D. lighting for ceremonial purposes was used at the 
Byzantine Court, and in 1160 sconces of candles were being used in 
miracle-plays, flares and squibs being also commonly employed to 
give local colour io the devils. It was not until 1556 that Edward 
VI. granted his players a definite structure in which to produce plays 
and half a century saw the birth of the Elizabethan drama. Yet 
artificial lighting was practically unknown in England until 1682, 
when Sir Christopher Wren built the first theatre, Drury Lane, and 
Inigo Jones contrived the stage mechanism. Candles were then 
used and a *“ patent stage lamp ” invented in 1785. At the Lyceum 
the aesthetic value of lighting was first completely studied. 

To-day, Mr. Fagan proceeded, stage lighting was both a craft and 

an art, calling both for aesthetic perception and engineering skill. 
Yet in the ordinary theatre light was still used in sutstantially the 
same way as the candles in 1775 and gas in 1880. Lighting was 
achieved by (1) the overhead batten, (2) the footlights, (3) standard 
arc lights. (4) bunches of glow lamps behind transparencies. The 
chief fault was the hardness of the unnatural shadows, and lack of 
diffusion. Nature had two methods of lighting, by parallel beams 
fom the sun and the light from the diffused sky. Old-fashioned 
methods quite failed to imitate the second form of natural lighting. 
A complete illuminating surface resembling the sky could not easily 
be obtained. There was a general impression that the illumination 
from footlights was objectionable, and various devices, more or less 
successful, had been tried in order to dispense with their use or correct 
their defects. The Fortuny system, utilising reflection from coloured 
sheets of silk, &c., produced an excellent result, both as regards 
delicate colour matching and shadow effect. In this system a 
tightly stretched field of coloured silk, illuminated ‘by white open 
arcs, returned a reflected light which was strictly diffused and cast 
practically no shadow. Slow gradation of light could be used and 
colours mixed on the reflecting screen, just as an artist mixes the 
colours on his palette. Escape of reflex light was guarded against 
by the use of black velvet. Of special beauty was the Fortuny 
“firmament” which assumed various form; but might consist of a 
semi-circular wall painted azure blue and stretching from the floor 
of the stage, well above the line of sight of the auditorium. The 
drawbacks to this system were that it requires a specially designed 
theatre, involved much loss of light by reflection, and meant high 
cost of maintenance. 

At the Court Theatre he had tried to produce the diffusion of the 
Fortuny system, by less complex methods by using a series of gas- 
filled lamps of 1,000 c.p. at an angle of 45 deg., coloured by: gelatines 
and rendered semi-indirect by treated glass screens. The footlights 
were also indirect. To imitate the Fortuny artificial sky a large 
semi-circular cloth painted azure up high but shaded to gray in the 
lower parts was, used. 
1,000 c.p. gas-filled lamps spaced to give uniform illumination. 
Semi-indirect movable lights were also used on the stage. There 
were still difficulties in getting the requisite uniformity of tint, and 
gradual changes of colour in imitating sunlight and sunrise. The 
method, however, marked a distinct advance. l 

The art of stage lighting was assuming an importance second to 
none.’ The great success of Rheinhardt’s productions lay in his 
power of synthesising ability and combining the skill of the painter, 
the sculptor, the engineer and the psychologist. Stage lighting 
might be said to be unnatural, but all art was unnatural; yet art 
was not of necessity crude or grotesque. To see an actor with four 
shadows round, as it were, in the centre of a gigantic St. Andrew’ s 
cross, is highly grotesque and disturbing, whereas to see him with 
one unnatural deep shadow might be improbable, but yet beautiful. 

` The whole question of lighting in relation to stage effects deserved 
careful study, and in this field the Illuminating Engineering Society 
could do most useful work. a 

The discussion was opened by Mr. William Archer, the well-known 
dramatic critic, and a number of experts on theatrical lighting, 
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representatives of varicus theatres, and critics as well as members. - 
of the Society took part. The views expressed were specially inter- 
esting as marking the blending of artistic perception and technical 
skill. It was evident that there weremany problems in stage lighting 
which still await solution, but the meeting was considered useful in 
breaking new ground. A vote of thanks to Mr. Fagan terminated. 
the proceedings. i 
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, Correspondence. 


ELECTRICAL SHIP PROPULSION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: My attention has been drawn to an article which 
appeared in your issue of April 11 last, which deals with. 
‘Electrical Ship Propulsion,” and certain parts of which do 
not fit in with facts, and which with your kind permission I 
will endeavour to correct, as otherwise the article is rather 
misleading to those who may not be acquainted with the true | 
position. | 

Mr. Nielson states that it was not before 1908 that poly- 
phase alternating current was employed for the propulsion of 
ships: He is wrong here; it was used on a special vessel 
abroad a few years before that, and it was this vessel which. 
gave the inspiration for the. invention of the “ Paragon ” 
system. 

My research experiments were carried out in 1903 in my 
shops in London. The first public statement which I made 
was in 1906 when the question was brought up at a Paper I. 
read at the Hotel Cecil in London on “ Petrol-Electric Trac- 
tion.” The next year Mr. Henry Mavor got his patent for 
his spinner motor for the securing of three speeds at a constant 
frequency supply. This system, however, was already covered 
for the speed reduction and transmission by my patent in 1905; 
Mr. Mavor afterwards applied for a licence under the “ Para- 
gon ” system. Mr. Mavor was of an opinion at the time that 
it would be of service for small ships, whereas, as is well known, 
I always stood up for the system either in small or large powered 
ships. It is for that reason, quite apart from the dates of our 
patents, that I do not agree with Mr. Nielson, when he states 
that Mr. Mavor was the first to successfully apply alternating 
current to ship propulsion. 

Immediately afterwards Mr. Nielson states that the 
“ Tynemouth,” which Mr. Mavor fitted with the system 
with his patented motor, was not a “ commercial ” success, 
and the reasons for this non-success have so far not been 
made clear. I have my own views in this matter and I have 
no hesitation in saying that it was a scandal that this ship 
had to be fitted with reciprocating engines afterwards. 

As regards Mr. Nielson’s reference to my first big vessel, 
she was lost at sea. She was the © Ivy” of Liverpool, and 
the French De-Laval Company of Paris, and Messrs. the 
General Electric Company of Witton and London tendered 
quite satisfactorily for the plant. The chief reason, however, 
why this installation (which would have been the first big 
ship in the world fitted with the system) was not carried out - 
was because of the feeling that was in those days brought 
about by Sir Charles Parsons’ statement in the discussion on 
my Paper read before the Institution of Naval Architects In 
March 1910, when he stated that there was danger of the 
engine-room stafi being killed by copper poisoning from fumes. ` 
which may be set up in the event of a short-circuit taking ~ 
place. It mav now be of interest to state that the contract 
was for £8,000 sterling, the existing boilers were to be used, 
just the old engines removed, and their places taken as 18 
shown in the special marine issue of THE ELECTRICIAN of 
June 10, 1910—quite a simple and reliable set of guaranteed. 
machinery. 3 

It is hardly necessary for me to refer to the great success. 
of the American Government collier “ Jupiter.” Mr. Emmett, 
who has been such a great advocate for the system in America, 
deserves the highest praise, but, I notice that Mr. Neilson 
mentions Mr. Birger Ljunstrom. Whilst in Stockholm in 
February 1914, I drew Mr. Ljunstrom’s attention to the fact. 
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that he was using my system of ship propulsion. He stated 
that as I had no Swedish patent, and that as he only intended 
to use this ship as a coaster around Sweden, I had no reason 
for complaint. I am interested to learn that no less than 
53 ships are to be fitted. in spite of my successful opposition 
to the application for British patents by his electrie motor 
makers. 

I do not agree with Mr. Nielson’s final opinion that the 
electrical marine engineers have much to fear from the so- 
called “ geared turbine `“ system, it has heen proved without 
doubt that the “ Paragon ` system is the most desirable in 
both America and Sweden, the ©“ geared turbine “ svstem is 
only a further development of the old-fashioned svstem which 
was used on the Thames over 100 vears ago. 

On the other hand, electrical propulsion offers the most 
modern and up-to-date method of power generation and trans- 
mission together with the most desirable speed reducing gear 
methods, and what is most important a full power and rapid 
‘Teverse. Besides, I maintain that the proper place to control 
any vessel is from the bridge. ; 

In reference to the statement that the British Admiralty 
officials are not ignorant of the claims for electrical propulsion 
and that they have given them serious consideration, I do not 
agree. They have not taken the trouble to investigate them, 
although often put forward.—I am, &c., 

London, April 13. Witiiam P. DurRTNALL, 

M.1.Mar.E., M.I.Loco.E., 
Engincering Specialist. 

[Capt. Durtnall’s letter is so long that we have been compelled 

to abbreviate it drastically.—Ep. &. | 


“ LABOUR UNREST AND PROFITS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sirk: My attention has been directed to a very interesting 
article entitled “ Labour Unrest and Profits,” by M. J. E. 
Tilney, which appeared in vour issue of Avril 4th: 1 observe 
that Mr. Tilney imagines that I have written a book called 
“ Poverty and Riches.” in which I ignore produetion. If he 
will kind!y make inquiries he will find that that is not the case. 
I d'd, however, in the vear 1905, write a book called ©“ Riches 
and Poverty,” which had a great deal to say about the poor 
production that we get out of the capitalist svstem—that poor 
production which, in relation to electricity, for example, has 
been denounced in such scathing terms by the Coal Conser- 
vation Committee. I hope Mr. Tiiney will forgive me for 
saying that as a rule it is well to read a book, or at least to 
become acquainted with its title, before criticising it.—I am, &c., 

London, April 11. Leo (H10zz4 MONEY. 

[We think the point raised by Sir Leo Money, to sav the 
least, is trivial, and if this is the only criticism that can be 
made thereon we must conclude that Mr. Tilnev’s article is 
sound in its conclusions. The reference to electricity supply, 
however, is unfortunate. Sir Leo must surely know that more 
than half the capital invested in this industry (£55,000.000 out 
of £91,000,000) has been invested by local authorities, and thus 
the “ poor production “* cannot well be attributed merely to 
the “ capitalist system.” As a matter of fact, much greater 
progress would have been made but for the frequent ob- 
struction of local authorities, which has served to subdivide 
electricity supply in this country to an unwarrantable extent. 
—En. #.]. 
UNIONS OF TECHNICAL ENGINEERS. 

TO THE EDITOR OF THE ELECTRICIAN. 


sir: At the Industrial Conference, held on Friday last, a 
report, pregnant with great issues, was presented and unani- 
mously adopted. The main proposal was that a National 
Industrial Council, representative of all industries, be estab- 
lished and that this Council consist of equal numbers of repre- 
sentatives of Emplovers’ Associations and Trade Unions. 

The Minister of Labour indicated, from the Chair, that the 
recommendations of the report would receive the immediate 
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and svmpathetie consideration of His Majesty's Government. 
It may, therefore, be considered as certain that a National 
Industrial Parliament will shortly be constituted. 

After the report had been adopted I sought leave. on behalf 
of the Society of Technical Engineers, to introduce the fel- 
lowing resolution :— ; 

“That it be an instruction to the National Industrial 

Council to take into cons:deration the position of unions 

composed exclusively of members of the Technical Manage- 

ment and Administrative grades and to determine how such 
unions shall be represented on Joint Industrial Councils, 
including the National Industrial Council.” 

The Chairman suggested that the question be referred to the 
Joint Committee of the Conference which presented the report, 
as this Committee remains in being until the proposed National 
Industrial Council is set up. | 

We are already in touch with a large number of kindred 
organisations in industry and in the professions, but as we have 
not vet been able to negotiate with all of them I venture, in 
view of the significance of the issues involved, to ask the hos- ` 
pitality of vour columns to this request to the secretaries of 
such organisations to communicate with us with a view to a 
discussion as to the best means of taking action together in 
this matter.—I am, &c., 

25, Victoria-street, Normas WYLD, 

London, 8.W.1. General Secretarv. 


Avril 9th. ` 


The Electrical Development Associa- 
tion. 


Many attempts have been made to establish an association for general 
propaganda and publicity for the benefit of the electrical industry as a 
whole. The spirit of co-operation has been awakened by the exigencies 
of the war, and in December, 1917, the President of the Institution of 
Electrical Engineers (Mr. C. H. Wordingham), realising the importance 
of such an organisation., called a meeting of the representatives of all 
sections of the industry to consider the matter. The meeting came to 
the conclusion that such an organisation was necessary in the interests 
of the industry. and a Committee was formed to go into details. The 
members of the Committee and the bodies they represent are as follows: - - 

Messrs. C. H. Wordingham, W. A. Chamen and W. A. Gillott (Insti- 
tution of Electrical Engineers); C. O. Bastian, C. R. Belling. A. F. Berry. 
T. Clifford Palmer, D. N. Dunlop and F. H. Williams -(B.E.A.M.A.) ; 
F. Allen, J. H. Bowden, J. Christie, A. C. Cramb, S. E. Fedden and E. E. 
Hoadley (I.M.E.A.): R. S. Downe and E. J. Walker (Conference of 
Chief Officials of London Electric Supply Companies): E. T. Ruthven- 
Murray and W. B. Woodhouse (Incorporated Association of Electric 
Power Companies); Duncan Watson and Rashleigh Phipps (Electrical 
Contractors Association); and Mr. Li. B. Atkinson (Cable Makers’ 
Association ). 

From the above an Exccutive Committee was formed as follows : 
Messrs. A. F. Berry (Chairman). J). N. Dunlop (Vice-Chairman), A. C. 
Cramb, R. S. Downe, E. T. Ruthven-Murray, Duncan Watson, F. H. 
Williams. W. A. Gillott and LI. B. Atkinson. 

The industry has been approached through the various Institutions 
or Associations by their representatives on the Committee in order to 
obtain subscriptions to an initial fund. These endeavours have mot 
with success, and a sufficiency of support to the scheme has already been 
given to justify the Committee in incorporating the Association under 
the name of ` The Electrical Development Association,” and offices will 
be taken in a central position in London. 

The primary objects are to encourage engineers, architects, builders, 
&c., and to educate the public generally to make the fullest. possible use 
of electricity ; to collect, co-ordinate and distribute data of interest. to 
mem bers of the Association. 

The Association will work through its Executive Committee, which will 
be composed of representatives of the Institutions or Associations named 
above. and others who may be identitied with anv branch of the electrical 
industry. Members of the Association will consist only of those inter- 
ested in the manufacture of electrical plant or apparatus, supply authori- 
ties and installation contractors. The revenue of the Association will 
be derived from each contributing section of the industry in a manner 
most suitable to the constitution of such section, ¢.g., by donations, 
subscriptions, sale of pamphlets or other propaganda matter, &c. A 
complete range of posters, pamphlets and literature will be available 
for distribution either by the members themselves or by the Association. 

It is evident, from the success already achieved, that a concentrated 
and determined effort only is needed to replace by electrical methods the 
older services for industrial and domestic purposes. By the cordial and 
enthusiastic co-operation of all sections of the electrical industry its 
position can be greatly strengthened, resulting in a considerable increase 
in the volume of business in all branches of electrical trade. 


‘ Aprit 18, 1919. 


Electrical Trades Dispute. 


Since January 9th about 40 members of the Electrical Trades Union 
in the employ of Messrs. Rashleigh Phipps & Company have been on 
strike owing to the employment of non-union men. The dispute may 
lead to a lock out, as the London Electrical Masters’ Association have 
decided that unless the embargo on Messrs. Rashleigh Phipps & Com- 
pany is removed by the union they will order a lock out of all members 
of the Electrical Trades Union in London. It was first intended to hand 
notices to all men in the London area during the past week-end, but 
before finaly proceeding to such drastic action the association have 
-decided to circularise every member of the men’s union with a full state- 
ment of the facts. This statement will be in the hands of every employee 
this weck, and calls attention to the fact that the customers of the firm 
-concerned have been threatened that if they allow the firm’s men to work 
-on their premises their current will be cut off and all other union men 
withdrawn. The London secretary of the Electrical Trades Union has 
also stated that other London firms will be treated in the same way. The 
association calls special attention to Rule 1, drawn up by the Conciliation 
Board of Masters and Men after the strike of 1914, which states that 
* No exception shall be taken to the employment of non-employment 
of any workman in the electrical trade on the ground that he is or is not 
a member of any organised trade society.” Ft is alleged, however, by 
the London District Committee that the rules were abandoned in 1915. 

On March 20 last Mr. Rowan. general secretary of the E.T.U., agreed 
to telephone to London that the embargo on Messrs. Rashleigh Phipps & 
Company should be removed pending discussion, but the London 
District Committee of the union refused to comply with the request. 


— -— Cee 


' Electric Arc Welding. 


Alloy Welding Processes, Ltd., are now in a position to supply all 
‘plant, equipment and materials necessary for the joining of iron and steel 
by means of welding with the electric are. 

It has long been realised that in order to secure the more extended use 
of electric welding in engineering and shipbuilding industries, suitable 
electrodes must be obtainable at reasonable cost. Further, it is of 
primary importance that these electrodes should be of such composition 
that the deposited metal at the welded joints would be similar to the 
‘constituents of the original plate. 

These matters have received the careful attention of Alloy Welding 
Processes, Ltd., whose staff of chemists and engineers have been able, 
we understand, to produce a reliable and inexpensive clectrode varied 
according to the nature of the work to be done, and the clectric supply 
available. During the process of welding, the concentric covering of 
“A.W.P.” electrodes forms a protecting Hux which prevents oxidation 
-of the metal without destroying its characteristics and crystalline 
structure. 

It should be remembered that in making a trial with such electrodes 
information should be supplied concerning the materials it is proposed 
to weld, along with particulars of the existing electric supply and the 
secondary voltage of any electric welding plant or equipments in usc. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
Specially compiled by Messrs. MEwsurn, ELis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at ‘the Patent Office the jormer is given in brackels aster the title. 
1919 SPECIFICATIONS. 

Electric motors. (16'6.'16.) 

123,346 PLAISANT. Electro-magnetic devices and apparatus. 
123,386 Mackenzie. Electric gas lighters. (19.2.'18.) 
123,395 Creepy. Dynamo-electric machinery of variable pole number. (20/2/18.) 
113,623 NAAMLOOZE VENNOOTSCHAP FABRIEK VAN INSTRUMENTS EN ELECTRISCHE 
APPARATEN INVENTUM. Electric heating apparatus. (23 2/17.) 

Scott. Automatic control for electric generators. (25/2; 18.) 

PHILLIPS. X-ray tube stands. (28,/2/18.) 

Marks. X-ray tube stands. (6/3'18.) 

BASTIAN. Electrically-heated gloves. (7/3/18.) 

BUSHNELL & KILLINGSWORTH. Magnetos. (4/4/18.) 

ae & CLAREMONT. Tee or branch joints of armoured electric cables. 
(4/4/18.) 


107.382 McDonacp. 
(29,;11/17.) 


123.449 B.T.-H. Co. Covers for electric motors. (22'4/18.) 

123,451 mie mating devices for dynamos running at variable speed. 
(22; ) 

123,468 BT -H. Co. & Youn. Distributors for use with magneto-electric machines. 
(31 /5/18.) 

123,469 Gry SEN & NAAMLOOZE VENNOTSCHAP VITRITE Works. Method of and appara- 


ae manufacture and adjustment of contact plates in Swan lamp bases. 

(11/6/18.) 

123,494 AKTIESELSKABET MEKANO & ScHEPBLER. Switch for closing an electric circuit 
for a certain period. (19/9/18.) 

123,512 Orson. Electrically-operated abrading machine. (16/12/18.) 

West Eas Co. & NASH. Sound detecting and measuring systems 

a (2/10/15.) 

A circuit and apparatus for the detection and measurement of earth vibration in 
which a telephonic receiver is included in a circuit with a microphonic detector to 
render audible the variations in current in the circuit due to earth vibrations affecting 
such detector, in which a switch connected to said receiver co-operates with a resis- 
tance, also in said circuit. to vary simultaneously, the amount of such resistance in 
series and in parallel with said receiver. 

"123,807 Ross. Electric fuses. (2/3'18.) R 

.123.812 B.T.-H.Co. (G.E.Co.) Electric switching devices. (5/3/18.) 

123,813 ore British WestinoHous# Etcectric & Mra. Co. Electric switches. 
( (3/18.) z 
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Commercial Topics. . 
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Stocks of Non-Ferrous Materials. 


The following particulars are published of the stocks (exclusive of 
old metal and serap) in this country in possession of the Minister of 
Munitions on Ist inst. :—-Copper 48,702 tons, spelter G.O.B. 27,676 tons, 
spelter, refined, 10,371 tons, aluminium 11,210 tons, soft pig lead 96,456 
tons, nickel 2,280 tons and antimony regulus 4,/C1 tons. 

* * * * 


The Brazilian Market. 


We are informed that Mr. W. S. Barclay, of the Federation of British 
Indust ries, will sail to-morrow (Saturday) for South America to act as a 
Special Commissioner to conduct back to this country the Brazilian 
delegates who have been appointed by the Brazilian Government to 
undertak2 a tour to this country as the guests of the Federation. Mr. 
Barclay was attached to the recent mission to Brazil under Sir Maurice 
Bunsen, and has, therefore, had exceptional opportunities for appre- 
ciating the problems of Anglo-Brazilian trade. At the end of the present 
tour of these Brazilian delegates the Federation intends to send a per- 
manent commissioner tò Brazil as part of its overseas commissioner 
service. The Federation will continue the policy of bringing delegates 
from abroad to this country, and thus fostering friendly relations 
bet ween British manufacturers and potential customersall over the world. 


* * * * 


Removal of Export Restrictions. 


The Government have decided to permit the exportation, without 
licence, to Yugo-Slavia. Montenegro and Albania of all goods not included 
in lists A and B of prohibited exports; except articles in list D. For 
the articles included in list D export licences may, in special circum- 


stances, be issued, and intending exporters should apply to the Depart- 


ment of Export Restrictions, 4, Central-buildings, Westminster, S.W.1. 

The Board of Trade recently issued an explanation of the relaxation of 
export restrictions since the commencement of the Armistice. The 
number of articles in lists A and B has been greatly reduced, while the 
C list has been correspondingly increased. Fresh lists are issued weekly, 
and up to date 23 lists have appeared. It is, therefore, difticult to keep 
in touch with the changes in the lists and with the alterations in the 
regulations governing exports. The Board of Trade has, however, 
adopted the practice of issuing open general licences for the exportation 
of the articles in question to all non-prohibited destinations. 

In connection with this important subject we desire to draw attention 
to a pungent, but accurate criticism of the methods of the Board of 
Trade which appeared in the last issue of that brightly edited journal 
* Waysand Means.” Commenting on the announcement that exports 
to Germany-Austria may be resumed, our contemporary says :— 

“ People may, well wonder why such magnificent generosity, on the 
part of the Board of Trade as the issuing of a general licence does not 
bring joy to the hearts of the commercial community, and does not 
engender an immediate revival in trade with the area affected. Those 
who go to the trouble of studying the terms of the gencral licence will 
discover the explanation. It is a lengthy document, drafted in official 
language, and contains so many rescrvations, so much innuendo, and 
puts upon the licensee so much responsibility, that business men very 
properly decide that the risk is not worth taking. It recites that expor- 
tation is permitted without licence of all goods ercept goods on lists A 
and B, and the articles constituting list D. It then goes on to put upon 
the exporter the whole responsibility for deciding whether the goods 
which are not in these prohibited lists are likely to be used or could ever 
be used for any purpose connected with military developments, and 
leaves the exporter liable to prosecution if his judgment on so comph- 
cated a matter should prove to be at fault. On the same day that this 
general licence was issued a report appeared of a prosecution, under the 
Defence of the Realm Act, of five traders, the partners in a firm of tea 
merchants, who were charged with having supplied tea to Copenhagen 
without having complied with all the formalities, and the Crown in con- 
sequence claimed a matter of £36,000. This action was taken pursuant 
to Section 1 of the Customs (War Powers) No. 2 Act, 1915, and all the 
regulations and complications which have arisen out of that Statute. 
The reading of the evidence made one’s head ache. The Attorney- 
General skipped from Act to Act, from clause to clause, and of course 
from Department to Department. The Commissioners of Customs, the 
War Trade Department, the Board of Trade, the Statistical Branch of 
the Customs and Excise, the War Registry, the Intelligence Branch, are 
all mentioned in rapid succession. 

“We put these particulars side by side with the wonderful general 
licence now issued, to show the uselessness of the latter. In matters like 
these one can place no responsibility on any of the numerous Government 
Departments. They will advise, express opinions, pass one on from 
office to office, but in the end the trader has to take the whole of the risk, 
and if when that risk has been taken the Attorney-General, with half a 
dozen other K.C.’s, can succeed in presenting the details in such a way 
as to persuade the Court that the exporter did not take adequate care, 
or that his actions were capable of the wrong interpretation, then the 
poor exporter goes to gaol. Business is difficult enough in any case. 
Export business in particular is always full of complications, and there 
is no wonder that merchants decline to add to them, and decide as a body 
that this is not the time to endeavour to push export trade. The Govern- 
ment must somehow or another be made to understand that nothing 
but freedom, complete and absolute, is ever likely to produce that revival 
in exportation which is vital to the financial resuscitation of the country.” 
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. Electricity Supply. 
Portrush Urban Council has decided to proceed with an electric 
supply scheme prepared by Mr. W. Pleasance of Belfast. 
PLymMovutu Corporation has reccived sanction to borrow £7,700 for 
electric supply cables and switchgear. 
LETTERKENNY Urban Council has applied to the L.G. Board for 
sanction to a loan of £10,000 for electricity supply purposes. 


BATTLE Urban Council has appointed a special committee to ascertain 
the terms upon which Hastings Corporation would give a supply of 
electricity in the district. l 

Application is to be made by St. ANNE’s-ON-SEA to the L.G. Board 
for sanction to a loan of £13,510 for plant, feeder cables, &c., for supplying 
electricity in bulk to Lytham Council. 

The directors of Cunningham Combination Poorhouse, IRVINE, have 
decided to adopt electric lighting and power in the institution at an 
estimated cost of about £1,200. 

Estimates of the cost of the proposed new generating station at 
KIRKCALDY put the total at £299,000, and the Town Clerk and Borough 
Electrical Engineer have been instructed to proceed to London in order 
to obtain authority for proceeding with the scheme. 


Accrington Electricity Committee recommend the Council to increase 
the salary of the borough electrical engineer (Mr. A. W. Clegg) from £500 
to £600 per annum on the understanding that Mr. Clegg remains in the 
emoloy of the Corporation for at least two years. 


PETERBOROUGH Council recently received application for certain land 
for a factory, subject to the Council being able to supply electric power, 
and the matter has been referred to the Electricity Committee, who 
contemplate increasing the present generating plant. 


BIRMINGHAM Electric Supply Committee has decided to erect a sub- 
station at Bournville for supplying current for power and lighting, 
and for the proposed new tramways to Rednal. An order for new 
boilers for the Nechells station has been given. 


DUNDALK electricity department owes the Urban Council nearly 
£8,000. The bad financial. position is due mainly to early closing and 
the -operation of the Daylight Saving Act, but £2,000 will be paid off 
this month, and the L.G. Board has been asked to sanction a mortgage 
of £2,000, instead of an overdraft. 


BLACKBURN Corporation has been authorised by the L.G. Board to 
borrow £250,000 for the proposed new electricity generating station at 
Whitebirk. Originally it was proposed £115,000 for a temporary station 
to house plant of 5,000 kw., but the present loan is for a permanent 
station, which will ultimately have a capacity of 20,000 kw. 


ABERDEEN Corporation has heen authorised to borrow a further sum 
of £100,000 for the electric supply department, raising the total sum 
authorised to be borrowed to £550,000. The Corporation has decided 
to egter into a new agreement with Messrs. Richardson, Ltd., for the 
supply of electric power to their Broadford works for three years. 


An inquiry has been held at BECKENHAM into the application of the 
Council for a Provisional Order to enable it to borrow by way of tem- 
porary loan or overdraft for the purpose of providing temporarily for 
any current expenses of the Council under the provisions of any public 
general or local Act, and to charge the amount so borrowed upon the rates 
and revenues of the Council, &c. There was some opposition, mainly 
on account of the unsatisfactory financial position of the electric supply 
undertaking. 


The award of the arbitrator in the dispute between the National Union 
of General Workers and LEEDS Corporation respecting a claim by outside 
labourers of the electricity department for payment of 3s. 6d. per week 
according to the award to electricity workers generally in London of 
Aug., 1918, has been issued, and the arbitrator finds that the men con- 
cerned in the present application shall receive the advance of 3s. 6d. per 
week, and that the advance shall be taken in account in the calculation of 
payment for all overtime. 


EXETER City Council is recommended by the electrical engineer (Mr. 
H. D. Munro) to increase the charges for electricity by 50 per cent. over 
pre-war rates. The Electricity Committee recommend that the salary of 
H. D. Munro be fixed at £768 per annum—2.e., the scale submitted by 
the Associated Municipal Electrical Engineers, but without the 
suggested bonus of 10 per cent. The salary of Mr. W. T. Dicker, of the 
technical staff. has been increased to £250 per annum as from the Ist inst. 

An application from the Topsham Electric Light Company for electrical 
energy for power and lighting, on the basis of their providing overhead 
or underground mains to take the supply from Exeter, is under considera- 
tion by the Exeter Electricity Committee. l 

As the local Gas Light andCokeCompany has given notice to terminate 
at Michaelmas the public lighting contract, Mr. Munro has been instructed 
to report to the Electricity Committee on the térms upon which the 
Committee could undertake it 


BrRaDForp City Council has decided to purchase for £16,500 three 
houses in Sunbridge-road to serve as offices, store-rooms and show- 
rooms for the electric supply department. There was some opposition 
to the opening of show-rooms, but Ald. G. H. Robinson, chairman of the 
Electricity Committee, explained that the Bolton-road works would have 
to be used as a sub-station for transforming alternating to direct current, 
and the cost of putting up buildings suitable for store and show-rooms 
at Bolton-road would be £100,000, and to buy land in a suitable pusition 
would cost a good deal more than the Sunbridge-rvad properties. There 
was no electrician in Bradford who could afford to run a show-room, and 
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if one of the great electrical manufacturers came into. Bradford they 
would only show what they manufactured themselves. ` Their show- 
room would be open for any manufacturer, and they showed the best 
electrical equipment. They had been factors for the electrical con- 
tractors in the city, and they gave them as much discount as they could 
get from the manufacturers. They had been running that department 
in the interests of electricity in the city. 


ISLINGTON (London) Borough Council has adopted a proposal of the 
borough electrical engineer (Mr. A. Gay) to substitute half-watt lamps. 
for some of the existing arc lamps. Mr. Gay has reported there are 89° 
lamps on the four existing high-tension rectified circuits, and the cost of 
rearranging and connecting them to low-tension short parallel circuits, 
including the provision of an ordinary closed lantern to cach column, 
would be £763. There are also four high-tension series circuits with 123 
lamps, and the cost of converting them to low-tension, short parallel 
circuits would be £1,036. Having regard to the height of the columns: 
and the distance at which they are apart, it is proposed that half-watt 
lamps of not less than 500 watts, which would be approximately 800 c.p. 
to 900 c.p., should be installed on each column. The actual expenditure 
for lighting, taking the cost of energy at 2}d. per unit, and for six lamp 
renewals per annum, would be approximately £28. 18s. 3d., compared’ 
with the present cost of £29. 6s. O4d. for each rectified lamp, and’ 
£38. 3s. 2d. for each series lamp. The estimated saving per annum on 
the whole of the lamps would be £1,134. 


Electric Traction. 


Taunton Council has decided to purchase three electric vehicles for 
refuse collection, &c. 


Out of the past year’s profits of the WOLVERHAMPTON tramways it i® 
proposed to devote £10,000 to the relief of rates. 

The agreement for a 48 hours week for BLACKBURN tramway workers. 
will mean an increased cost of £10,000 to £12,000 a year. 


BurTON-ON-TRENT Council have increased their tramway fares by 
about 50 per cent., making the minimum fare 14d. 


LIVERPOOL Tramways Committee has decided to purchase the lines 
of the Lancashire Light Railways, Ltd., from Knotty Ash to the Prescot 
boundary. 


: Of the men employed by SHEFFIELD Tramways and Motors Department 
668 joined H.M. Forces, and since the armistice 285 have returned to 
their old work. 


An electrically-worked aerial railway is to be constructed shortly for- 
the conveyance of rubbish from PENTRE Collieries to the summit of 
Maerdy mountain. 


EDINBURGH Corporation has adopted the recommendation to abandon 
the cable system and to substitute the overhead trolley system on the 
local tramways. i 5: 


It is proposed that the single tramway track between WALSALL and 
Bioxwicu be reconstructed and a double line laid at an estimated cost 
of £14,313, and it is also intended to buy ten new tramcars. . 


The result of the ballot on the proposal to amalgamate the London an 
Provincial Union of Licensed Vehicle Workers and the Amalgamated’ 
Association of Tramway and Vehicle Workers is a large majority in favour 
of amalgamation. 


At present ABERDEEN Tramways Committee has only 82 tramcars in. 
service and it is proposed to increase the number to 100. Prior to the 
war the cost of a tramcar was about £800, but at present the figure 1s 
ssid to be about £2,400. 


As the TEESSIDE iron and steel workers threatened not to turn out 
to work on Sunday unless the Sunday tramway service was resumed, 
the Board of Trade have ordered the local Tramway Company to resume- 
the service. | 


In the Bill which is being promoted by the City & Sourn LONDON 
RaiLtway CoMPANy power is sought to raise by means of a further issue 
of redeemable 5 per cent. second debenture stock a sum of £1,500,000, 
for the enlargement of the Company’s tunnels, &c. 


The Lonpon Evecrric Raitway Company has petitioned Parliament 
for leave to introduce a late Bill, mainly for raising money to construct 
the works authorised in 1913 and 1914. It is proposed to raise the- 
additional money required by the issue of £1,000,000 new debenture stock. 


On the 7th inst. a conference of representatives of the tramway under- 
takings in Scotland was held in Glasgow to consider the advisability of 
joining the proposed Nationa JotnT InpustTRIaL Councit for the 
tramway industry. After discussion the conference adjourned to enable 
further information to be obtained. ; 


The SUNDERLAND Manufacturers’ and Traders’ Association urge the 
Borough Tramways Committee to arrange for the District Tramways 
Company’s cars to run over the Corporation system. The two tracks 
are contiguous at the borough terminus. The tramways department has 
ordered 50 tons of American rails at £16 10s. per ton, as British firms 
are not able to deliver early enough to meet the urgent need for repairs 


The total capital expenditure on the EXETER Corporation tramways 
amounted to £89,117 at March 31, 1918, of which £28,104 had been 
redeemed or provided for redemption. Income for the year was £21 ,432° 
(12-421d. per car-mile) and gross profit was £6,689 (3:877d.), and after 
providing for interest, income tax, sinking fund, &c., net profit, carn 
to reserve and renewals fund, was £1,516 (0:879d.). Passengers carr 
were 5,300,562 and car-miles run 414,096: 
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During the year ended March 31 the traffic receipts of BRADFORD 
Corporation Tramways department were £451,877, an increase of 
£89,964 over the previous year. With parcels revenue (£11,974), railless 
trolley vehicle receipts (£15,122), &c., the total was £484,464, an increase 
of £92,075. The number of passengers carried was 75,419,459, against 
84,129,252 ; car-miles run were 5,269,834, and the receipts per car-mile 
were 22-06d., an increase of 6-12d. 


The Lonpon Unitep Tramways, LTD., have obtained authority from 
the Board of Trade to raise the fares. Two orders have been made by 
the Board. The first was brought into effect at the beginning of the year, 
and the further increases of fare authorised by the second order were 
brought into operation this week. The fares for ordinary passengers 
now average 1} miles for ld., except workmen’s fares, which will still 
work out at about 3 miles for ld., with a minimum of Id. | 


According to the Highways Committce of the Lonpon County 
CounciL, the effect of the recent agreement providing for a 48-hour 
week for the greater portion of the operating staff of the tramways will 
be to increase the annual expenses by £360,000 per annum. Therefore, 
the Council were recommended on Tuesday to suspend the existing fares 
and to substitute a new scale. The average distance for which the 
passenger is carried for ld. is to be reduced from 1-8 mile to 1-5, with a 
single overlap in place of the present double overlap. Each route will 
be divided into sections, of an average length of 0-75 mile, two conse- 
cutive sections to be traversed for ld., four for 2d., six for 3d., and eight 
or more for 4d. The new workmen’s fares recommended are 2d. for a 
return journey over a stage of 2 miles (total journey 4 miles), 3d. for a 
retum journey over a stage of 3 miles (total 6 miles), 4d. for a 
return journey over 4 miles (total 8 miles), and a 5d. ticket for a total 
journey abave 8 miles, with transfer facilities. It is estimated that, 
under the new scale, the loss on workmen’s cars will be reduced from 
£160,000 to £105,000 a year, and that £40,000 a year will be forthcoming 
as the result of improved collection consequent on greater efficiency 
resulting from the reduction in hours. The total increased revenue is 
estimated at £416,000. 

On Tuesday the Committee’s report and recommendations were car- 
ried after considerable discussion. | 


An experiment as to the COMPARATIVE COST oF STEAM, PETROL AND 
ELECTRICALLY DRIVEN VEHICLES for haulage purposes is to be made 
by a committee of Cardiff Rotary Club, as the outcome of the recent 
address on mechanical haulage by Mr. T. Diamond, of the Park Coal 
Company. After inquiries, and against the advice of his friends, Mr. 
Diamond said he decided on an electrically-driven vehicle, and after 
about two years’ experience he was pleased to state that his choice had 
been more than justified. He had taken out figures for two periods, and 
he found, compared with horse traction, there was a saving of 8 per cent. 
in favour of the electrically-propelled waggon in the first period, and in the 
second period a saving of 14 percent. The principal item was deprecia- 
tion, and this he had provided for by writing off the entire cost over eight 
years, which was the extent of the manufacturer's guarantee, although 
the vehicle might be capable of efficient service for a much longer time. 
The weekly cost of current for a two-ton waggon was about 15s., but it 
never exceeded 17s., and the waggon delivered upwards of 60 tons of coal 
per week on a mileage of from 180 to 200. The charging was done at 
night at the electric power station, and occupied from three to four hours. 
Many London firms were now adopting electric in preference to petrol- 
driven vehicles, and he thought the results of his own personal experience 
might prove of benefit to Cardiff business undertakings. 


Imperial and Foreign Notes. 


The Hydro-Electric Power Commission of ONTARIO proposes to expend 
£2,899,300 on 12 power stations in different parts of the province. 


A project has been brought froward for linking up the outskirts of 
Rome by an underground electric railway. 


The Swiss States Council has voted 4,500,000 francs for preparatory 
work for the electrification of the Brigue and St. Gothard branch railway. 


The ITALIAN Minister of Public Works has granted a concession to the 
Carrara Versilia Electric Railway & Power Company, of London, for the 
construction of an electric railway at Versilia, in the province of Lucca, 
23 miles in length. 


The third Swiss TRADE ExuipiTIon will take place at Basle from 
April 24 to May 8. It is stated that the goods offered are purely Swiss, 
all foreign products being strictly excluded. The Swiss Legation in 
London will do all it can to facilitate the passport formalities for business 
men desirous of going to Switzerland. 


The “‘ Times ” correspondent at BUENOS AIREs states that a 30 years’ 
wireless concession was granted to the Siemens firm on March 15, on 
behalf of the Berlin Company owning the Telefunken system. The new 
station will be solely for foreign messages, and power will be supplied by 
400-kw. high frequency Telefunken machines; the scale waves will be 
10,000 metres and upwards. The tariff between Argentina and Germany 
18 to be two-thirds less than the cable rates, and the tariff for all Govern- 
ment services 50 per cent. less than the public charges. The State 


reserves the right to exact that all the employees shall be natives of 


Argentina. The company has three months in which to present the 
genera! and 12 months in which to present the definite plans. A public 
service is to be given within two years. 
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Tenders Invited and Accepted. 


Dustin Electricity Supply Committee require tenders by noon April 24 
for supply and erection of remote-control h.t. switchgear, and for altera- 
tions in switchgear, &c. Specifications from the City Electrical Engineer. 

TYNEMOUTH Corporation invite tenders for a 500 kw. rotary converter. 
Specifications from Mr. C. Turnbull, M.I.E.E., borough electrical engi- 


neer, and tenders to the town clerk, Mr. Stanley Wilson, by April 24 


WALSALL Tramways Committee want tenders by April 2! for the 
supply of 10 Tramcar Bodies. ; Specifications, .&c., from the Tramway 
Manager. 

Tenders are required by 10 a.m. on April 21 for an electric lighting 
installation for London-strect school, EDINBURGH. Specifications from 
the Clerk to the School Board, Castle-terrace, Edinburgh. 

Sout SHIELDS Corporation require tenders by April 29 for (1) per- 
manent way materials, (2) rails, bonds and bonding, and (3) overhead 
equipment for tramway in Mile End-road and Sunderland-road. Speci- 
fication, &c., from the Town Clerk. 3 

Castlerea Milling & Development Company (CASTLEREA, Co. Ros- 
common) invite. tenders for a dynamo, switchboard, overhead mains, 
public lighting, wiring mill and motors and starters. Specifications from 
Messrs. J. P. Tierney & Company, 44, Kildare-street, Dublin. Tenders 
by noon, April 28. : 

Lonpon County Council invite applications to be placed on the list 
of persons and firms from whom from time to time tenders are invited 
for the supply of various goods and stores, including electrical materials 
and fittings, ironmongery, metals, tools, &c. Official forms from the 
Clerk of the Council, Spring Gardens, S.W. 1. 


Barnes Urban Council received three tenders for the supply of four 
electrically propelled dust vans, and that of the Edison Accumulators, 
Ltd., at £1,317 cach, has been accepted. Electromobile Limited quoted 
£1,020 each and the General Vehicle Company £1,178. 

ILrorp Urban District Council has placed an order with the General 
Electric Company for a Fraser & Chalmers’ turbine, direct-coupled to a 
Siemens alternator (£12,569), Worthington-Simpson condensing plant 
(£4,961), one 1,000 kw. rotary converter and starting panel (£5,705), 
2,100-6,600-volt step-up transformers (£2,292), switchboard (£1,072). 
An order has also been placed with Messrs. Davidson & Co, fora 60 in.. 
Sirocco induced draught fan; &c. | 


Appointments Vacant and Filled. 


The Council of the University of Birmingham invites applications. 
for the chair of electrical engineering. Stipend £800 per annum. Appli- 
cations to the secretary, Mr. Geo. Morley, by May 7. / 

Applications are invited for the post of principal of the University 
College of South Wales and Monmouthshire. Salary £1,600 per annum. 
Applications by May 15 to the Registrar. 

Applications are invited for the position of head of the engineering ° 
department of the Daruinaton Technical College. Salary £400 per 
annum. Applications to the Director of Education by Mey 10. 

The Governing Body of the Borough Polytechnic Institute, Borough- 
road, London, S.E. 1, wil! shortly require to fill the following positions. 
in the Day Technical School and Evening Class Department : Leturer in. 
electrutechnics department, lecturer in mechanical engineering depart-. 
ment, lecturer in chemistry department, teacher of mathematics, super- 
intendent of workshops. Commencing salary for each appointment £240,. 
rising by annual increments of £15 to £300 and £10 to £400. Particulars. 
from the principal, Mr. C. T. Millis. 


Mr. A. E. Clayton,.A.M.I.E.F., has been appointed lecturer in elec- 
trical engineering at the Manchester Municipal College of Technology. 
‘Mr. T. E. Turner has been appointed charge engineer and Mr. T 
Wilson meter tester at Barrow Electricity Works. 
= Mr. M. S. Mason has been appointed chief assistant electrical engineer 
at Buxton. 

Mr. A. Roberts, meter testing and chief assistant, has been appointed 
acting electrical engineer and inspector of the City of London, con- 
sequent on the death of Mr. H. R. Mott. z 

Mr. Fred Marsden, deputy city engineer of Bradford, has been ap 
pointed city engineer in succession to the late Mr. W. H. Dawson, at a 
salary of £700 per annum. 


Bankruptcies and Liquidations. 
` A receiving order has been made against Fredk. Jas. Earle, electrician» 
lately carrying on business at Lemon Quay, Truro. 

A meeting to receive an account of the winding up of the Electricity 
Supply Company for Spain, Ltd., will be heard on May 14 at 38, Commer- 
cial-street, London, E. | 

Mr. Justice Younger made an order last week to wind up the Tandem 
Smelting Company, Ltd., on the petition of the Board of Trade, under the. 
Trading with the Enemy Amendment Act, 1916. 

A meeting to receive an account of the winding up of the Lame Elec- 
tric Light Works, Ltd., will be held at Suffolk House, Laurence Pountney- 
hill, London, E.C., on May 12. ` , 

The Tramways & General Works Company, Ltd., is being wound up 
voluntarily, and Mr. E. C. Price, 57, Moorgate-street, London, E.C., has. 
been appointed liquidator. A meeting of creditors will be held at 57, 
Moorgate-street on April 22. | 
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Miscellaneous. 


The Priority Department of the Ministry of Munitions has been closed 
:and inquiries as to priority should in future be addressed to the Secretary, 
Ministry of Munitions (Room 554), Hotel Metropole, Northumberland- 
avenue, S.W.1. 

In reply to a question in the House of Commons the Postmaster- 
‘General (Mr. A. Illingworth) has stated that the commercial ship and 
shore wireless stations, formerly staffed and controlled by the Post 
‘Office, are now staffed and controlled by the Admiralty. . A Committee 
has been appointed, with Viscount Milner as chairman, to go into the 
question of the future of these stations. 

We have received a copy of the first (1918) edition of the HALIFAX 
‘CHAMBER OF COMMERCE YEAR Book, which contains a classified trades 
index (in English, French. Russian and Spanish), a trade mark section, 
information relating to Colonial Customs requirements, &c. The book, 
which is issued by the Bemrose Publicity Company, Ltd., Derby, is to 
be distributed in the British Dominions and Allied and neutral countries. 

Tue B.E.A.M.A.—The undermentioned firms have b en clected 
members of the British Electrical & Allied Mamufacturers’ Association. 

Except where otherwise stated, they are London members; Accumu- 
lators (Birmingham), Ltd., Brolt, Ltd. (Birmingham), Davies, Kent & 
Stewart, Ebonestos Mfg. Company, Hightensite. Ltd.. Holden & Brooke, 
Jenson & Nicholson, Chas. Joyner & Company (Birmingham), Arthur 
Lyon & Wrench, F. & A. Parkinson, Ltd. (Leeds), T. E. Slaughter & Co., 
L. Vandervelde, Wardle Enginecring Company, and H. Wiggin & Co. 

The Ministry of Labour has issued a DIRECTORY OF JOINT STANDING 
INDUSTRIAL CouNncILs, Interim Industrial Reconstruction Committees 
and Trade Boards, with an index of members for the purpose of facili- 
tating reference. These three types of representative industrial 
organisation are the recognised bodics to advise and assist the Govern- 
ment on questions concerning their industries. Supplementary and 
revised editions of the directory will be issued from time to time. Re- 
-quests for further information should be addressed to the Ministry of 
Labour, Montagu House, Whitehall, S.W. 1. 


The terms of the agreement regarding the wages of PIECEWORKERS 
in the ENGINEERING INDUSTRY have been published. Where, owing to 
the introduction of the 47-hours week, a workman is not able to earn 
on piecework his previous remuneration on the same job the employer 
undertakes to recommend that suitable adjustments shall be made on 
the piecework price of the job. Piecework prices are to be such as will 
-enable a workman of average ability to earn at least 334 per cent. over 
present tim? rates (excluding war bonuses). Piecework prices once 
established shall not be altered unless the means or method of manu- 
facture is changed. The parties to the agreement are the Engineering 
Employers’ Federation and the Amalgamated Society of Engineers. 


The first meeting of the Jornt INDUSTRIAL CounciIL for the non- 
trading services of local authorities was held on Friday. Mr. G. J. 
Wardle, M.P.. Parliamentary Secretary to the Ministry of Labour, said 
that was the 3lst Joint Council to be formed and proceeded to give an 

. account of the steps taken to apply the Whitley Report to those indus- 
tries and services. It had been decided there should be separate Joint 
Industria! Councils for («) gas, (b) water, (c) tramways, (d) electricity 
supply ; and that the representatives on the employers’ side should be 
elected by the associations representing municipal and company-owned 
undertakings. The first meeting of the Joint Industrial Council for the 
waterworks undertakings was held on April 3, and it was hoped that the 
first meetings of the Joint Industrial Councils for the electricity supply, 
gas and tramway industries would be held in the near future. 

A constitution for a Joint Industrial Council for the non-trading 
services of local government authorities was drafted, and had been 
approved by the employers’ associations and the trade unions. Steps 
to form a Joint Council for the administrative, technical and clerical 
staffs of local government authorities were also being taken, and the 
drafting of a constitution had been proceeded with. The principles of 

. the Whitley Report were thus bejng applied to the whole ficld of local 
government activity. | 

After Mr. Wardle’s agidress the Joint Industrial Council adopted the 
‘constitution of the Council which had already been submitted to, and 
-approved by, the constituent associations of employers and workpeople. 
An Executive Committee was elected, and Sir Harcourt Clare, clerk to 
- the Lancashire County Council, -and Councillor E. Hallas, M.P., joint 
.secretary of the Amalgamated Society of Gas, Municipal and General 
Workers, were respectively elected chairman and vice-chajrman of the 
Council. l 

Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during February, 
1919, and (b) the aggregate figures from Jan. 1 to Feb. 28, with increase 
or decrease compared with corresponding periods of 1918 :— 

Electrical machinery, (a) £41,525 (decrease £66,387), (b) £62,588 (de- 
-crease £126,811); including generators and motors other than for 
aeroplanes, motor cars and cycles, (a) £17,651 (increase £200), (b) 
£31,774 (increase £918); and electrical machinery unenumerated, 
(a) £23,874 (decrease £66,587), (b) £30,814 (decrease £127,729); tele- 
graph and telephone cables other than submarine, (a) £5,458 (increase 
£5,458), (b) £7,315 (increase £7,315); telegraph and telephone appa- 
ratus, (a) £12,870 (increase £10,610), (b) £24,769 (increase £18,589) ; 
other electrical wires and cables, rubber insulated, (a) £11 (decrease 
£276), (b) £11 (decrease £591); with other insulations, (a) £3,569 (in- 
crease £3.569), (b) £4,195 (increase £4,195); carbons, (a) £1,649 (de- 
crease £377), (b) £4,595) decrease £3,128); glow lamps, (a) £20,766 
(increase £10,484), (b) £43,133 (decrease £946); parts of arc lamps and 
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searchlights (other than carbons), (a) £6,939 (increase £5,911), (b) 
£17,853 (increase £4,676); primary and secondary batteries, (a) £2,479 
(decrease £12,428), (b) £9,168 (decrease £52,178) ; meters and measuring 
instruments, (a) £3,363 (increase £2,917), (b) £5,974 (increase £4,389) ; 
switch boards, (a) nil, (b) £214 (increase £214) ; electrical goods and appa- 
ratus unenumerated, (a) £79,755 (increase £55,135), (b) £95,861 (increase 
£43,730). Total of electrical goods and apparatus other than machinery 
and uninsulated wire, (a) £136,859 (increase £80,983), (6) £213,088 (in- 
crease £26,265). 

Exrorts.—The exports of electrical machinery, material, &c., (u 
during Feb., 1919, and (b) from Jan. 1 to Feb. 28, with increase or de- 
crease compared with corresponding periods of 1918 were as follows :— 

Electrical machinery, (a) £80,267 (decrease £18,252), (b) £180,354 
(decrease £8,066); including railway and tramway motors, (a) £7,710 
(increase £5,267), (b) £17,209 (increase £12.276) ; other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £46,311 (increase 
£6,008), (b) £93,334 (increase £7,697); and electrical machinery unenu- 
merated, (a) £26,246 (decrease £29,527), (b) £69,811 (decrease £28,039) ; 
telegraph and telephone cables. submarine, (a) £9,618 (decrease £23,669), 
(b) £31,149 (decrease £19,207); other than submarine, (a) £36,320 (in- 
crease £17,565), (b) £63.126 (increase £25,779) ; telegraph and telephone 
apparatus, (a) £19,482 (increase £2,758), (b) £43,144 (increase £5,691) ; 
other electrical wires and cables, rubber insulated, (a) £27,389 (increase 
£21,616, (b) £46,711 (increase £34,328); with other insulation, (a) 
£20,836 (increase £13,122), (b) £40,264 (increase £26,072) carbons, (a) 
£487 (increase £18), (b) £676 (decrease £238); glow lamps, (a) £7,997 
(increase £868), (b) £17,143 (increase £1,689); arc lamps and search- 
lights, (a) £79 (decrease £1,479), (b) £2,734 (decrease £613); parts of 
arc lamps and searchlights (other than carbons), (a) £2,030 (decrease 
£1,136). (b) £4,730 (increase £807); primary and secondary batteries, 
(a) £31,330 (increase £22,056). (b) £84,397 (increase £68,734) ; meters and 
measuring instruments, (a) £10,498 (increase £3,946), (b) £28,116 (increase 
£12,203) ; transformers, (a) £6,118 (increase £5,709), (b) £9,896 (increase 
£4,759) ; switchboards, (a) £4,257 (decrease £1,151), (b) £7,038 (decrease 
£1,366): electrical goods and apparatus unenumerated, (a) £69,950 (in- 
crease £29,623), (b) £157,390 increase £85,645.- Total of electrical goods 
and appartus, other than machinery and uninsulated wire, (a) £246,391 
increase £89,846), (b) £536,514 (increase £244,285). 
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Basiness Items. 


It is announced that as from the 2nd inst. the Liverpool Electric 
Cable Company, of Bootle, Liverpool, has become a member of the 
CABLE MAKERS’ ASSOCIATION. 

Mr. Chas. Wyatt has been appointed general manager of the electrical 
department of the Globe-Wernicke Company, 222, Kensal-road, London: 
W.10. 

The title of the: War Trade Department has been changed to the 
“ Department of Export Restrictions, whose, address is 4, Central- 
buildings, Westminster, S.W.1. 


~ Owen D. Lucas and L. Pyke, consulting engineers, 39, Victoria-street, 
London, S.W. 1, have dissolved partnership. Debts by Mr. L. Pyke, 
who will continue practice as a consulting engineer under the style of 
Lucas & Pyke. 

The Hart Accumulator Company, of Stratford, London, has recently 
issued its list of Hart “ M.S.L.” type starter and lighting batteries. The 
batteries included are for 6-volt and 12-volt equipments and are inter- 
changeable with the starter batteries fitted in most American cars. 
Tables of the rate of charge and capacities, with dimensions, prices, spare 
parts, &c., are given. 

Major Gerald Hooghwinkel, R.F.A., M.I.E.E., M.I.M.M., of Messrs. 
Hooghwinkel, Anthony Brown & Partners, consulting engineers, has 
recently arrived home from France on demobilisation. Major Hoogh- 
winkel joned the R.F.A. in 1914, and after training went to Gallipoli in 
1915. He subsequently saw active service in Egypt, Salonika and 
France. He has now returned to take up his consulting practica again after 
4} years’ absence. Captain Anthony Brown is still on General Allenby 8 
staff in Egypt, but hopes to return soon. He went with his regiment to 
India in 1914, and acted as A.D.C. to the Viceroy for three years. The 
firm has recently opened a branch office in Paris, and is already exten- 
sively interested in reconstruction schemes in France and Belgium. 


As the Government Departments’ demands for SILVERTOWN RUBBER 
CABLES and WIRES have been relaxed, the India Rubber Company notify 
that they are in a position to devote practically the whole of their atten- 
tion to ordinary industrial requirements. Prompt deliveries can be 
made of all standard sizes from the works or any of the company § 
branches. The firm‘ has had a long and extensive experience of cable 
manufacture, as the Silvertown Company made and laid their first sub- 
marine cable in 1867. In addition to the standard ‘ Association 
rubber insulated taped and braided, lead covered and armoured cables, 8 
number of special lines are made, including hard-cored braided and 
leather-braided flexible trailing cables for coal cutters, double wire 
armoured cables, twin or three-core for collieries (to meet Home Office 
regulations), fireproof braided cables, shot firing and bell wires, cotton or 
silk-covered wires for coil winding, h.t. and I.t. ignition cables to Air 
Board specifications and for use in motor car ignition, and flexible cord 
for heating apparatus. The Silvertown Company's 60 years’ experience 
in the manipulation of india rubber has aided them in maintaining the 
highest possible standard of quality. Special mention should also be 
made of the company’s gutta percha insulated wires, the application of 
the material as an insulating medium having occupied a foremost place 
in Silvertown manufactures for a great many years. 
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Companies’ Reports, &c. 


The Hoxckone TRimMway Company, Lrp., is paving a final divi- 
dend of 10d. per share (making Is. Sd. per share for the past vear), and 
carrying forward £1,482. 

The ANGLO-AMERICAN TELEGRAPH Company has declared an interim 
dividend for the quarter ended March 31 of 15s. per cent. on the ordinary 
stock and £1. 10s. per cent. on the preferred stock. 

The directors of FULLER'S CARBON & Evecrricat Company will pay 
an interim dividend on the ordinary shares at rite of 8 per cent. 
per annum to March 3}. ` 


Fullers Wire & Cable Company have declared an interim dividend on 
the preference and erdinary shares at the rate of 8 per cent. per annum 
to March 31. 


FULLER'S UniteD ELectRiC Works, LTD., invite subscriptions for 
200,000 eight per cent. cumulative participating preference shares of 
£l each at 21s. per share. 

The directors of Sir W. G. ArmsTRONG, Wuitwortu & Company have 
declared a dividend on the ordinary shares for the half-year ended 
Dec. 31 last of Is. 6d. per share, making 2s. 6d. per share for 1918. 

The gross earings of the WESTERN Union TELEGRAPH COMPANY for 
1918 show a net decrease of $22,712,000, and the net earnings a decrease 
of $6,534,000. The company has declared a quarterly dividend of 1} 
per cent. 


Tenders arc invited by the SUBMARINE CABLES’ TRusT from holders of 
certificates to be redeemed out of surplus income, accrued to 14th inst., 
at a price not to exceed £120 per certificate, Certificate holders should 
communicate with the secretary, Mr. Sidney Collett. 

The MIDDLETON ELECTRIC TRACTION CoMPANY has declared a dividend 
of 5 per cent. (58. per share) on the preference shares, bringing dividend 
up tu July 15, 1918. A sum of £4,560 has been applied for repairs and 
maintenance, £5,000 for renewals, £1,000 to reserve and £2,429 forward. 


Sir John A. F. Aspinall, ex-general manager of the Lancashire & 
Yorkshire Railway, has joined the board of the recently consolidated 
ExcuisHh ELECTRIC Company, LTD., of which railway electritication 
work at home and abroad forms one of the most important departments. 

The directors of O. C. Hawkes, LTD., recommend, after payment of 
the year's pr-ference dividend and an interim dividend on the ordinary 
shares, a tinal dividend on the ordinary shares of 11 per ccnt. per annum 
(making 8 per cent. for vear), to transfer £2,000 to reserve and to carry 
forward £10,236. 

An interim dividend of 5s. per share (less tax) was paid on the shares of 
‘theBritish ENGINE, BOILER & ELECTRICAL INSURANCE COMPANY in July 
last, and, after reserving £4.316 for income tax, there remains £13,348, 
out of which the directors recommend payment of a final dividend 
of 8s. 6d. per share, and the usual bonus of 4s. (both less tax), which 
will absorb £8,925. 

At the end of 1918 the total connections tothe mains of the NEWMARKET 
Evectric Licht Company were cqual to 33.810 33-watt lamps, an 
increase of 873. The profit was £2,156, against £2,020. After paving 
debenture interest and adding amount brought forward. the directors 
were able to pay a dividend of 24 per cent., to place £750 to reserve for 
plant renewal, and to carry forward £412. 

The revenue of the TYNEMOUTH & District ELECTRIC TRACTION 
Company for 1918 amounted to £25,552, an increase of £4,263 over 1917. 
The expenditure (including a provision of £2,067 for renewals) was £17,985 
an increase of £6,513. The surplus on the year’s working is £7,566, 
making, with £612 brought forward, a total of £8,178. The directors 
have placed £1.000 to reserve, and after paying the year's dividend on the 
5 per cent. cumulative preference shares, recommend a dividend on the 
ordinary shares at rate of 8 per cent., leaving £1,940 to carry forward. 


At the recent mecting of the WINDSOR ELECTRICAL INSTALLATION 
Company it was reportad that the profit for 1918 (including £257 brought 
forward) was £2,915. After paving interest, placing £1,000 to deprecia- 
tion, renewal and reserve fund, £338 is carried forward. Gross revenue 
increased by £957 owing to higher prices charged to consumers, but net 
revenue was less than in 1917 by £1,472 owing to increased expenditure. 
The price of current has been further raised, and an arrangement has been 


made for joint working with the Slough & Datchet Electric Supply. 


Company. 

Extraordinary general meetings of the shareholders of the MONTE 
VIDEO TELEPHONE COMPANY were held on Thursday last, when new 
articles of association were adopted. A confirmatory meeting will be 
held on Friday, when further resolutions will be submitted to increase 
the capital from £160,000 to £220,000 by the creation of 60,000 new 
ordinary shares of £1 each, to capitalise £57,963 of the undivided 
profits and distribute it by the allotment of one new ordinary share 
for every four preference shares and one new ordinary share for every 
twoordinary shares held, and to convert the preference shares into 
ordinary shares. . 

The annual meeting of the ScaRrorovucH ELECTRIC SUPPLY COMPANY 
was held rec'ntly, when it was reported that, after placing £1,000 to 
depreciation and paying bank interest, the net profit for the past year 
Was £51, and the surplus brought forward was raised to £3,431, which 
it was decided to carry to the new account. Mr. A. A. Campbell Swinton, 
Managing director, said their coal bill had more than doubled since war 
broke out, and wages had increased nearly duuble. The Act permitting 
increased charges was only passed in August, and a better time was in 
Store for them now that they could increase their charges. 
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During 1918 the connections to the mains of the BromLey (KENT) 
ELECTRIC LIGHT & POWER COMPANY increased from 4,771 kw. to 4.854 kw. 
The year’s trading resulted in a profit of £7,744, compared with £9,646 
in the previous vear, and after payment of debenture interest and 
trustees’ fees, &c. (£2.939). and adding £1,599 from last year, the balance 
is £6,404. An interim dividend at rate of 4 per cent. per annum was 
paid for the half-year in October, and the directors recommend payment 
of a further dividend for the second half-year at the rate of 4 per cent. 
per annum, making 4 per cent. for the vear, and that £2,000 be placed 
to renewal! reserve, leaving £1,404 to be carried forward. 

At an extraordinary meeting of VICKERS, LTD.. on the 10th inst. the 
resolution to increase the capital by £13,000,000 to £26,500,000 was 
confirmed unanimously. The directors notify that it is not vet possible 
to submit the balance sheet for this vear 1918, but the results of the 
year's work are, however, so far known as to enable them to recommend 
a final dividend on the ordinary shares of Is. 6d. per share, equal to 
74 per cent., making, with the Is. per share paid in August last, a total 
of 2s. 6d. per share, or 124 per cent. On the new ordinary shares a 
final dividend at half the above rate (9d. per share, or 3} per cent.. tax 
free) has been declared. 


Mr. J. W. Howe, who presided over the recent meeting of the 
NoRTHWOOD ELECTRIC Liceat & PoWER Company, stated that the 
revenue for 1918 was less than in 1917 by over £200, due to Government 
restrictions and economy exercised by consumers, and notwithstanding 
the fact that the price of electricity for lighting had been increased to 
the maximum allowed by the Board of Trade, viz., 8d. per unit. On 
the other hand, the cost of labour and materials had steadily increased. 
New work had been at a standstill. A sub-station had bcen built at 
Ruislip, and supply was being given to the Royal Air Force stores there. 
Distributing mains would shortly be laid in one or two reads and ex- 
tensions carried out so soon as the demands of consumers warranted 
the capital expenditure of laying the mains. He regretted that the 
dividend to the ordinary shareholders had to be cut down to 5 per cent. 


The gross profit of the Mapras ELECTRIC Tramways (1904), Lrp., 
for the year 1918 was £31,697. After debiting interest and London 
office expenses, making provision for the debenture stock sinking fund 
and transferring £10,000 to depreciation and renewal account, the 
balance is £14.444. With £3.957 brought forward the available total is 
£18,400. Deducting the dividends on the preference shares and the 
interim dividend of 4 per cent. on the ordinary shares, the balance is 
£10,110. The directors recommend payment of a further dividend of 
4 per cent. on the ordinary shares, making 8 per cent. for the year (tax 
free), the transfer to general reserve fund of £3,000, leaving to be carried 
forward £4,820. The traffic receipts show an increase of 11-2 per cent. 
on 1917, but the expenditure in Madras, in consequence of higher rates 
of wages and further increases in the prices of materials, was 20-1 per 
cent. greater. 

At the recent meeting of the MINEHEAD ELECTRIC SUPPLY COMPANY it 
was reported that the past vear had again been a difficult one, as dav- 
light saving and the rationing of electricity had considerably reduccd the 
number of units sold for lighting ; in addition, there had been a very con- 
siderable increase in the cost of fuel, in wages and in repairs. There had 
been a satisfactory increase in the number of units sold for power. 
Protit, after paving debenture interest, was £826, and, with balance 
brought forward, the amount available was £865. The directors recon- 
mend payment of a dividend of 5 per cent. on the ordinary shares, to 
place £253 to depreciation and reserve fund, and to carry forward £37. 
After analysing the accounts the chairman (Mr. H. D. Leather) said they 
anticipated a considerable expansion of the company’s business, and to 
meet the increased demand orders had been given for the installation of 
a new engine and generator, which would give a total capacity of nearly 
double the maximum demand at the station, and would be available for 
use before the year wasout. An issue of fresh capital would, in the course 
of the next 12 months, be necessary. The manager, secretary and staff 
had worked willingly and well in every way, and he trueted that the 
pleasant relations that had always existed between the company and the 
employees would long continue. 

Mr. Justice Astbury has sanctioned the scheme for the reduction of 
the capital of the Lonpon Unirip Tramways, Lib. axb REDUCED. 
The capital was £2,500,000 (125,000 5 per ccnt. preference and 125,000 
ordinary shares of £10 each), of which the whole of the preference and 
100,000 of the ordinary shares have been issued and fully paid up. The 
company has also issued £1,649,930 4 per cent. first mortgage debenture 
stock, £33,000 second debentures, and £68,000 third debentures, all of 
which are outstanding. It is proposed to reduce the capital from 
£2,500,000 to £656,259, divided into 2,625,000 ordinary shares of 5s. 
each, by cancelling the whole of the ordinary share capital issued and 
unissued, by writing off £4. 15s. on each of the preference shares, by 
sub-dividing each of the shares resulting from such reduction into 2] 
fully-paid shares of 5s. each and by converting each of the 5s. shares 
resulting from such reduction and sub-division into an ordinary share of 
5s. All arrears of dividend and current dividends on the preference 
shares are to be cancelled. On the confirmation by the Court of such 
reduction and conversion the capital is to be increased to £1,619,250 by 
the creation and issue of £963,000 new preference shares of £1 each. Of 
such new preference shares 858,000 are to be allotted as fully paid to 
the holders of the mortgage debenture stock and 330,000 of the ordinary 
shares of 5s. each are to be transferred to such stockholders. In con- 
sideration of such allotment and transfer each holding uf the mortgage 
debenture stock is to be reduced to not more than 52 per cent. of its 
present nominal amount, the rate of interest on such reduced amount 
of stock to be limited to 4 per cent. 
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In the course of his speech at the annual meeting of the Sarr UNION 
last week, Mr. G. H. Cox referred to the agreement with the Government 
concerning a large extension of the Merscy Power Company’s operations. 
Great delays had occurred, but they were proceeding to enter into con- 
tracts for the machinery, buildings, &c. The proposed Electricity 
Supply Bill of the Government was likely to be strongly opposed by the 
existing supplicrs of power, both private and municipal, if it embodied 
certain of the Williamson Committee's recommendations, Even nation- 
alisation was freely talked of. and the genera! public had become imbucd 
with the idea that the salvation of the coutry now depended upon an 
unlimited and cheap supply of electricity. He desired to utter a word of 
warning as to that. He yielded to none in his opinion that abundant 
power was of vital importance to the future of our industries, but it could 
not matcrialise without duc prior consideration of ways and means. It 
was impossible to produce it cconomically except at well chosen spots. 
Such sites should be fairly contiguous to the consumers; they should 
also be not far from coalfields ; and an ample and unfailing supply of cold 
water for condensing purposes must be at hand. The whole question of 
Government control or nationalisation had given the board much con- 
cem; but it felt that, being committed to the agreement with the 
Government for the new extensions, and having regard to the protection 
of the existing undertaking—in which they had already sunk £150,000— 
they had no option but to proceed with the matter, hoping that in case 
they were ultimately taken over they should receive fair treatment. 


The annual meeting of the British CoLUMBIA ELECTRIC RAILWAY 
COMPANY was held last week, and in the course of the speech of the chair- 
man (Mr. R. N. Horne-Payne) it was stated that the past year's report 
was the most encouraging presented since the outbreak of the war. The 
total income amounted to £383,093, compared with £288,338 during the 
preceding 12 months. There was a decrease of £136,000 in the reserve 
fund, and an increase of £303,000 in the reserve for depreciation, sinking 
fund and renewals. The company’s reserves were large and placed it in 
a strong position. A large portion of the plant was erected during the 
four or five years immediately preceding the war, and the provision for 
depreciation set aside each year has accumulated. Replacements would 
be necessary now. Owing to increased wages the company had been 
obliged to raise fares, and friction had arisen with the City of Vancouver 
on that account. A development of vital importance to the company 
was being effected by the Provincial Government by the establishment 
of a Public Service Commission by Act of the Legislature. The Com- 
missioners appuinted would be empowered to revise and fix the rates and 
charges made for their various services by that and the other public 
utility companies operating in the province, and they would be given 
very wide powers. While commissions of that nature had not proved 
entirely satisfactory either from the point of view of the public or the 
companies, they were a recognised institution on the American Continent, 
and, as the right of capital legitimately inverted to a reasonable return 
was acknowledged—-a return suficient to attract the investment of the 
additional capital required by the utility in question—they had in practice 
proved useful. An exhaustive inspection had recently been made of the 
company’s property, and it confirmed the statements from their own 
engineers as to the high standard of their construction and equipment 
and the excellent condition in which it was continually maintained. . 


It was stated by the chairman of PALMER'S SHPBUILDING & IRON 
Company (Mr. G. Mure Ritchie) at the meeting last week that the steel- 
melting shop had been extended and its capacity increased by building 
two new 60-ton modern furnaces, mechanically charged in place of 
three old hand-charged furnaces. The 36in. cogging mill had -been 
electrified, and the electrical appliances in the roughing and finishing 
mills in the same train were being installed. New electrical saws had 
been installed, and the cooling banks had heen cnlarged and modernised. 
Large new batteries of gas producers had been put in, with overhead 
railway tracks, to supply the melting shops. The introduction of all 
those appliances enabled them largely to increase their tonnage output 
without adding to the manual labour invelved. For the ship-repairing 
department, owing to the large increase in the amount of work under- 
taken, they had had to install additional plant at Jarrow and Hebburn 
to enable them to carry out repairs to ships more rapidlvand economically. 

The shortening of hours must be of enormous benefit to the workmen 
in giving them leisure for home life and study, which at an earlier period 
of their lives they never contemplated as attainable. It was most desir- 
able that the Government should take means of employing that increased 
leisure in educating the men by lectures and the use of the cinema in the 
world’s necds as applied to labour, and the economic necessity of every 
man, the shorter his hours. working his hardest, to give the nation suffi- 
cient output to recover the loss sustained through the lessened working 
week. The trend of legislation was increasingly towards creating greater 
responsibilities for employers, not alone in the matter of technical 
training. but in the gencral education and moral and physical well-being 
and training of youths after entering employment. That company 
was one of the pioneers in looking after the interests of the appren- 
tices, by placing them under the care of a superintendent, who, with his 
staff, was in constant touch with them and looked after their int: rests, 
not only in the works and in connection with their progress in learning 
their trade, but also in connection with their social surroundings and 
home life. The attitude of labour was a vital factor to their industry, 
and they believed the views so often expressed nowadays did not repre- 
sent the true ideas of the efficient and thoughtful workman, who realised 
beyond all doubt that the maintenance of good wages depended on the 
continuance of satisfactory trading results, which were the outcome of 
sincere and willing co-operation between the various departments, 
coupled with ample work during the hours which it war now agreed 
should be devoted to Jabour. 
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New Gompanies. 


BALLYMONEY LIGHT & POWER COMPANY, LTD = (4,675)—Private-. 
company. Reg. March 27, capital £10,000 in £5 shares, to acquire the 
business of electricians carried on the Ballymoney Gas Company. First. 
directors: T. M. Greer, T. Taggart, J. B. Hamilton, J. Hanna, senr., 
W. McClure, J. Young, R. McIlroy, G. Todd and P. J. O'Kane. 


CALDWELL, FORD & COMPANY, LTD, (153,979)—Private company: 
Reg. March 31, capital £3,000 in £1 shares, to take over the business of. 
electrical engineers, &e., carried on as Caldwell, Ford & Company at 4a, 
McDonald's-lane, Corporation-street, Manchester. First directors :. 
C. C. Headby and J. Ford. Reg. office: 4a, MeDonald’s-lane, Cor- 
poration-street, Manchester. ; 


JAMES DAWKINS & COMPANY, LTD. (10,282)—Private company. 
Reg. in Edinburgh March 27, capital £2,000 in £1 shares, to carry on the 
business of electrical enginecrs, armature winders, suppliers of electrical 
accessories, &c. First directors: T. H. Muir, J. Dawkins (electrical. 
engineer) and J. Wardrope (electrical engineer). Reg. office: Rose- 
bank, Tolleross, Glasgow. ? 


DI-GA, LTD. (154,012)—Private company. Reg. April l, capital 
£1,500 in 1,400 cumulative preference shares of £1 each and 2,000 
ordinary shares of Is. each. Manufacturers of insulating materials for 
electrical or other purposes, &c. Agreement with B. D. Baker. Per- 
manent director: F. R. Wade. 


DYNELEX, LIMITED. (153,913)—Private company. Reg. March 28,5.. 
capital £3,000 in £1 shares. Electrical, mechanical, motor and general 
engineers, &c. Permanent governing director: J. Holmes. Reg. 
office: 6, Newcastle-street, E.C.4. 

DYSON, WRIGHT & COMPANY LTD. 
Reg. April l, capital £1,000 in £l shares. 
Reg. office: 72, Market-street, Bradford. 


R. A. EVANS, LTD. (153,820.)—Private company : reg. March 24 
capital £10,000 in £1 shares, manufacturers of electric, hydraulic and. 
hand lifts, hoists, cranes, &c., electrical and hydraulic engineers and con- 
tractors. First directors, C. Wells, F. A. Toone, and J. A. Evans, 
C. Wells and F. A. Toone are permanent governing directors. Reg... 
office, Prospect-road, Leicester. 


PERRO-ARC WELDING COMPANY,LTD. (154,108.)}—Private company; . 
reg. April 4, capital £10,050 in 10,000 preference shares of £1 each and 
1,000 ordinary shares of ls. each. Manufacturers and suppliers of elec- 
trodes, fluxes and apparatus for use in electric welding or other pro- 
cesses, metal workers, makers of electrical and scientific apparatus, &c. 


GRAFTON DYNAMOS8, LTD. (10,26].}—Private company, reg. March 14, 
capital £10,000 in £1 shares, to carry on the businesses of manufacturer. 
of and dealers in dynamos, electric machines, accumulators, carburettor, 
engines, lamps, &c. First directors, W. Frederick Grafton, F. Blair. À.. 
Dukinfield Jones, G. Beaconsfield Tennent, W. W. Tennent. Reg. office, 
44, Robertson-street, Glasgow. 

THANET ELECTRIC COMPANY, LTD. (153,742.) Private company; 
reg. March 20, capital £2,000 in £1 shares, electrical, motor, mechanical 
and general engineers, manufacturers and repairers of electrical or: 


petrol-driven plant, &c. The first directors are H. E. Davis, A. L. 
Adutt, and J. A. Forde. 


UNITED ELECTRICAL WORE#, LTD. (154,152.)—Private company ;. 
reg. April 5, capital £2,000 in £1 shares. Electricians, mechanical and 
general engineers. Directors, J. G. Shaw and C. R. Shaw, both of 
Crypto Electrical Company, Ltd., electrical engineers ; J. C. F. Smith, 
electrical engineer; and ©. R. Bates, electrical engineer. Office: 159,. 
Bermondsey-street, Bermondscy. l 


JOHN M. WILSON (MOTOR ENGINEERS), LTD. (10.270.)—Private 
company, reg. March 18 in Edinburgh, capital £5,000 in £1 shares, motor 
engineers, electricians, makers of accumulators, &c. First directors, 
G. F. Green, W. Moore and J. M. Wilson. Office, 157, St. Vincent-st reet, 
Glasgow. 


(154,013)—Private company. 
Electricians, engineers, &c. 


ThirtySeven Years Ago. 
(From THE ELECTRICIAN, April 15, 18 2.) 


Society oF Arts.—The following Papers on electrical subjects are 
fixed for the subjoined dates—viz., April 26th, `“ Telephonic Communica- 
tion,” by Colonel Webber: May 31d, “The Fire Risks Incidental to 
Electric Lighting,” by T. Bolas, F.C.S. 

A Lona TELEPHONE LINE.—News from America says that telephonic 
communication has been cffected between Alpena and Bay City, on the 
telegraph wire between those places. The line worked well, though the 
distance between the two cities is 130 miles. 

ELECTRIC LIGHT FoR THEATRES.—Mr. E. W. Goodwin, F.S.A.. haa 
written a letter to the Metropolitan Board of Works on the subject of the 
prevention of fires in theatres, in which he suggests that the lighting of 
all parts of a theatre should be accomplished by means of electric lights. 

ELECTRIC LIGHT FOR NEWCASTLE-ON-TYNE.—The Government have 
accepted the tender of the Australian Electric Light Compeny for sup- 
plying, at a cost of several thousands of pounds, a complete torpedo 
equipment to complete the defence system of the colony. Colonel 
Scratchley will see that the contract is properly carried out. The- 
Government has resolved to co-operate with the other colonies in the 
matter of intercolonial weather telegrams.—‘‘ Colonies and India.” 
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Light Railways. 

AT one time a great deal was expected of light railways, the 
view being that if facilities were given for the development of 
such railways, which admit of cheap construction, sufficient 
Tevenue would be forthcoming to make them a commercial 
proposition. This view, however, has not been justified by 
experience. Notwithstanding the fact that the Treasury is 
willmg under certain conditions to give pecuniary aid, the fact 
remains that very little expansion is noticeable. According 


to the latest report of the Board of Trade on this matter, eight | 


orders were submitted to the Board during 1918. The total 
mileage since 1896 has been 5,051. The Treasury advances 
represent about £143,000 in free grants and about £60,000 in 
loans, and these were chiefly made in the early years of the 
_ Light Railways Act. It appears that the sum still available 
assigned by statute amounts to £750,000 for free grants and 
£250,000 for loans ; yet responsible promoters have not found 
themselves in a position to comply with the conditions under 
which this assistance is offered. The fact is that this form of 
enterprise is not sufficiently remunerative for the ordinary 
investor. It is, of course, true that the construction of a light 
railway may lead to the development of some rural district. 
The investor, however, does not merely look to the future, but 
looks also to the present, and he is generally unwilling to invest 
his money merely on the assumption that something beneficial 
may occur in the future. He prefers other means of employing 
his capital, such as at least hold out hopes of a return much 
higher than is possible from a light railway. This state of 
affairs has no doubt been aggravated by changing conditions. 
In 1896 the light railway was the only easy solution of the 
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transport problem. It sometimes appealed to existing rail- 
ways as a kind of feeder which might in due time become 
profitable. At 'the present day, however, we have mechanical 
road transport which may certainly be considered as an 
alternative, and is, of course, very much more flexible. Under 
these circumstances we very much doubt whether the private 
investor will feel disposed to risk capital in light railways when 
he is equally free to develop a transport service by means of 
motor vehicles at a much lower cost, and one which can be 
adjusted to suit conditions much more readily. It remains 
to be seen whether the new Ministry of Ways and Communica- 
tions will take up the matter and develop light railways on a 
considerable scale. We should doubt the wisdom of such a 
course. For the State to develop enterprises which are not 
sufficiently good to tempt private capital is, generally speaking, 
a proposition that is not sound. . 
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Rewards for Industrial Research. 


In a circular recently issued by the Committee of the Privy 
Council for Scientific and Industrial Research there is a point 
that requires elucidation. The circular deals generally with 
the conditions under which researches should be initiated, by 
Industrial Associations, and contains one clause which seems 
to imply that all rights and ownership in inventions and 
designs evolved by research workers are to be assigned to the 
Association. We gather that an opportunity would be afforded 
to the research worker to make a suitable agreement, but it 
would seem desirable that there should be no possible mis- 
understanding. There is little doubt that, at least for some 
time to come, the salaries paid to research workers alone are 
not likely to justify a man making this his life-work. There 
must also be the inducement that in the event of his making a 
valuable discovery, after years of work, he should have a share 
in the proceeds ; or, alternatively, if the Association is dis- 
inclined to take the matter up that the inventor himself 
should be free to, do so, if he desires. We do not doubt that 
the Department of Scientific and Industrial Research intends 
to deal justly with research workers, but as this is a highly 


important point it is desirable to avoid any misconception ; 


otherwise gifted workers will not be attracted, and will prefer 
to take service with enterprising private firms, who would 
doubtless be willing to make an arrangement on a profit- 
sharing basis. The whole question is by no means free from 
difficulty. This is chiefly due to the fact that a man in such an 
organisation does not work by himself, in seclusion. He works 
with others. Consequently he derives ideas from his fellow 
workers, and he may even carry to a conclusion work that has 
originated with someone else in the same laboratory. Thus 
it often becomes very difficult to judge how far the credit is due 
to a single worker, and consequently the question of patents 
more often than not resolves itself into some method of reward- 
ing the individual or individuals chiefly concerned. The 
adjudication of merit in such cases is always a difficult matter, 
and, in the case of a firm, is best handled by a committee. In 
the case of research associations the point should certainly not 
be shelved or left in an unsatisfactory position. 
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The Organisation of Engineers. 


THE article on “ The Community and the Trained Engineer,” 
which appears in another column, deals in some detail with the 
position of engineers at the present time and the desirability 
that they should form trade unions to protect their interests. 
The subject is a thorny one, but it is well that it should be 
ventilated. So far, organisation is all on one side, and in at 
least one respect it has reached a very undesirable phase on 
the part of employers. The statement is made, and we believe 
it is largely true, that it is now next to impossible for an engi- 
neer to move from one firm to a better position with another 
engaged in similar business. This means that once an engineer 
has entered the services of a particular firm he is largely tied 
to that firm for the remainder of his existence, unless he is 
prepared to risk taking up work m some other direction. The 
latter course, however, necessarily means that he must accept 
lower terms, as accumulated experience is largely sacrificed. 
A similar attempt seems to have been made in regard to 
municipal positions, making a change contingent upon the 
consent of the present, as well as upon the prospective, chief 
of the candidate. Such restrictions do much harm in two ways. 
Firstly, they keep down the level of salaries below the standard 
which they should obtain, thus preventing the inflow of good 
men into the industry ; and secondly, they produce a dis- 
contented frame of mind. With regard to the form of trade 
union that should be organised, several movements are at 
present on foot, and it is highly desirable that they should 
progress on sound lines. From this point of view we hope 
that the present article will be helpful as indicating the many 
points which should be taken into consideration. 
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Industrial Reconstruction Council.—A conference on 
“ Incentives to Efficiency in Scientific Management ”’ will be 
held under the auspices of the Industrial Reconstruction 
Council on Tuesday, April 29th, at 5.30 p.m., in the Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C.1. Mr. 
Henry Atkinson, M.I.M.E., will give the opening address. Nu 
tickete are necessary. - 


Gas Standards.—In a report to the Board of Trade on Gas 
Standards, the Fuel Research Board recommend the adoption 
of a thermal standard for the supply of gas to consumers, but 
it is considered inadvisable to fix any one standard of com- 
position and calorific value. It is, however, suggested that 
four standards may be sufficient—viz., 400, 433, 466 and 
500 B.Th.U. The gas undertaking should declare the calorific 
value of the gas it intends to deliver, and undertake the 
adjustment of consumers’ domestic appliances. | 

Canadian Engineering Standards Association.—This Asso- 
ciation was recently incorporated at Montreal in order to 
co-ordinate the efforts of producers and users for the improve- 
ment and standardisation of engineering materials; and to 
prepare and promote the general adoption of standards in 
connection with engineering structures, materials and other 
matters and things. The incorporators include Sir John 
Kennedy, Dr. R. Ruttan, Dr. John B. Porter and Messis. 
Richard J. Durley and H. H. Vaughan, all of Montreal. 


The Use of Electrically-heated Quilts in Hospitals.—Elec- 
trically-heated quilts are stated to have been used with good 
effect in hospitals by Dr. F. E. Wynne, Medical Officer of 
Health for Wigan. The wire used is highly flexible and is 
introduced in two insulated lavers of fabric, the inner of which 
is surrounded by heat-conducting material so as to facilitate 
conveyance of heat to the patient. Originally the quilts were 
used in order to supply warmth to consumptive patients, 
sleeping out of doors, and pioved a great advance over the 
time-honoured hot-water bottle. More recently they have 
been used in fever wards, &c., to promote perspiration. It is 
stated that a bed temperature of 90°F. can be attained in less 
than half-an-hour and maintained continuously the.eafter. 
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Physical Characteristics of X-Ray Screen.—The qualities 
of screens used for X-ray work are now of considerable interest, 
owing to the many applications of X-rays, and some interesting 
notes on this subject are contributed by Mr. M. B. Hodgson 
to a recent number of the “ Physical Review.” The author 
discusses in some detail the fluorescent effect excited invarious 
substances, calcium tungsten being one of the best substances 
for the purpose, though barium platinocyanide and other 
materials are used. Spectrographs are also presented showing 
the effect of higher pressure on the Coolidge tube—which 
gives rise to greater exciting power but somewhat impairs de- 
finition. 

Substitute for Lubricants.—The “` Journal ’’ of the Royal 
Society of Arts, quoting from the “* Weser Zeitung,” reports 
the founding of a new undertaking—the Potash Mineral Fat 
Company—with headquarters in Essen. It is proposed to 
manufacture a heavy lubricant for traction cars and carts, 
&c., by the treatment of potash, other essential ingredients 
being obtained as bye-products from coal. It is surely one 
of the most curious anomalies of the last few years that the 
exigencies of war should have led to the development of coarse 
lubricants from potash, a material which, outside Germany, 
has been extremely scarce, and whose manufacture. has called 
for great expenditure of effort and ingenuity. 

Electrification of Oil Fields.— Messrs. S. G. Gassaway and 
W. C. Taylor, in a contribution to the ‘‘ General Electric 
Review ” (U.S.A.), a few months ago, made an interesting 
survey of the possibilities of electric development in the oil 
fields. There are over 2,000 wells in California which already 
use electrical methods, but in many cases there is scope for 
improvement. Further electrification would lead to a great 
saving in coal. Electrical methods have important advantages 
as regards continuity of service and in general the maintenance 
costs would be lower than when other forms of power are used. 
Two directions in which there are special opportunities for 
electrical methods are in connection with the railways and in 
pumping. 

Electrical Effects in Vibrating Wires.—A recent com- 
munication to the “ Proceedings ” of the Royal Society by 
Admiral Sir H. B. Jackson and Dr. J. B. Bryan refers to the 
effect of the surface of vibrating wires on the electric currents 
generated in them by the earth’s magnetic field. Rusting, 
for example, diminishes the current, but the decrease is not 
entirely due to smaller sectional area. Such currents can be 
detected by search coils, and somewhat similar effects take 
place in vibrating plates. The. effect is not produced in 
non-conductors, but it seems to be accepted by the authors 
that, after allowance for the effect of motion in the earth's 
field, there still remains an effected which cannot be accounted 
for. In any case such effects may be of appreciable con- 
sequence in telephone and other circuits in which intermittent 
currents are involved. : 

Institute of Metals.—The spring and autumn meetings of 
the Institute of Metals will be held respectively in London on 
May 19th and in Sheffield on September 24th and 25th. At 
the former Prof. F. Soddy, F.R.S., will deliver the ninth annual 
May lecture on “ Radio-Activity,” for which cards of invitation 
mav be obtained from Mr. G. Shaw Scott, M.Sc., 36, Victoria- 
street, S.W.1, upon receipt of a stamped and addressed enve- 
lope. The Sheftield meeting will be the first provincial gather- 
ing of the Institute to be held since the war. The headquarters 
will be at the University of Sheftield. Members will be received 
by the Lord Mavor at the Town Hall, and there will be visits 
to works and other functions besides the ordinary business 
of the reading and discussion of metallurgical Papers and 
reports. Those desirous of participating in the Shefħeld 
meeting should communicate at once with Mr. Shaw Scott at 
the above address. 

The Technical Inspection Association.— A new Association, 
called the Technical Inspection Association, has recently been 
formed. It is the outcome of the Ministry of Munitions In- 
spection Department, and has been formed for two main 
purposes : (1) To maintain intercourse and promote mutual 
assistance among its members ; (2) To conserve and co-ordinate 
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for the national use the experience brought together by the 
war, and generally to develop the progress and standardisation 
of inspection in the engineering, chemical and allied industries. 
Owing to the stoppage of war work the services of large num- 
bera of men, most of whom possess high technical qualifications, 
and who have spent several years on the inspection of Govern- 
ment contracts, are now available. A list of such members 
isheld by the honorary secretaries who will be glad to supply 
particulars to any who may be interested. It is intended in 
the near future to make arrangements for series of meetings 
at which Papers on subjects connected with inspection will be 
read and discussed. Membership is not confined to officials 
of the Ministry of Munitions Inspection Department, but is 
open to officers of similar status in any other Government 
Department, and to persons of standing in the engineering 
and allied professions who are interested in inspection matters. 
Until permanent offices can be arranged the postal address of 
the Association will be The Hotel Metropole, Northumber- 
land Avenue, London, W.C.1. 


Society of Glass Technology.—The second annual meeting 
was held at Sheffield last week, when it was reported that the 
total membership was now 413, an increase of 146 over the 
previous year. Mr. S. N. Jenkinson, of Edinburgh, was 


elected president for the ensuing year. 

The retiring president (Mr. W. F. J. Wood) called attention to the need 
for the formation of a research association, and explained that they 
might have taken adv antage of the financial assistance offered by the 
Government. Already promises of from £50 to £1,000 per firm had been 
received towards the Association. 

An account of industrial research in the United States was given by 
Mr. A. P. M. Fleming, of Manchester, with lantern illustrations, showing 
typical laboratories. He said that 50 or 60 American firms were spending 
from £50,000 to £100,000 a year on research. All firms could not carry 
out research work, but a co-operative system was possible. 

Sir Frank Heath, secretary of the Government Department of Scien- 
tific and Industrial Research, dealt with the question of State aid. With 
regard to the developments in the glass industry, initiated by the Sheffield 
University, he thought that, despite difficulties, great things had been 
accomplished, and it had all contributed to the winning of the war. An 
outlay of £20,000 a year would be required if all the various aspects of 
the glass industry were to be dealt with. In the matter of refractories 
alone, the amount of work to be done was enormous. Unless British 
industries—including the glass industry—would save themselves, 
nothing which might be done by external bodies, however liberal, would 
save them from the competition of men who were so organised that they 
could run an industry without help. That was why the Government 
when setting aside a sum for the assistance of firms working on a co- 
operative basis, spread that sum over a fixed period of years. His 
department was negotiating with over 30 industries in the matter of 
research associations, and, altogether, there would probably be 40 or 50 
industries that would come into the scheme. A million pounds divided 

40, however, would give an average grant of considerably less than 
the £75,000 which the President had suggested as the Government’s con- 
tribution to the glass industry ; and he wanted them to realise that if the 
Government put up £75,000, or even £50,000, and did the same for other 
industries, it would not be possible to establish anything like the 30 
associations which were already negotiating for a grant. 

Dr. W. E. S. Turner, hon. secretary of the society, gave an exposition 
of how scientific research could be made profitable in all branches of the 
glass industry. Three sciences were called into play—chemistry, 
physics and engineering, and there was room for progress in every 
direction, including the use of coal for glass melting. As a result of the 
last three years’ experience, he thought it was an advantage to have a 
centre, such as, indeed, now existed, where samples of all kinds of 
materials could be tested. What was required was a kind of co-operative 
laboratory, because often suggestions were thereby offered for lines of 
research which might be taken up by larger firms. The field for research 
was enormous, concerned, as it was, not only with the properties of 
Materials, but the readiest way of melting glass and working it by one or 
another type of machine. The engineer and chemist could work together 
n the matter. 


Obituary. 


We regret to record the death of Mr. WiLFrip JAMES LINEHAM, B.Sc., 
M.Inst.C. E., M.I.M.E., M.1.E.E., head of the engineering department of 
Goldsmiths’ College (University of London), who died suddenly at 
Brighton on Tuesday last, aged 60. His death is attributed to the effects 
of the hard work on munitions which he carried on for the L.C.C. during 
the war, and for which he was offered the Order of the British Empire, 
though this was declined. Mr. Lineham had been on the teaching staff 
of the Goldsmiths’ College 30 years, and was previously engaged at the 
Armstrong College, Newcastle-on-Tyne, where he was one of the pioneers 
of free classes in the North. He was the author of a well-known text- 
book on mechanical engineering, author of a book on hand lettering for 
engineers. and architects, and editor-in-chief of the D.U. (Directly Useful) 
series of books on mathematics and allied subjects. for engineers. 
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Mr. Lineham had recently prepared a Paper on ** The Hardening of Screw 
Threads without Distortion,’ which was to have been read before the 
Institution of Mechanical Engineers. Mr. Lineham was also a painter, 
and had exhibited at the Royal ees 


——— 


Personal: 


We understand that Mr. Robert Nelson, H.M. Electrical! Inspector of 
Mines at the Home Office, has, in order to take up another appomtment, 
tendered his resignation, and that it has been accepted. 

Mr. George Stribmy has been appointed Minister of Posts and Tele- 
graphs of the Czecho-Slovak Republic and Dr. M. Fatka is Director- 
General. 

Mr. Henry William Allen, F.C.I.S., director (formerly secretary), and 
Mr. William Walter Bradfield, C.B.E., director (formerly manager), 
have been appointed joint general managers of Marcoxts WIRELESS 
TELEGRAPH ČOMPANY, Lrp., and the Marconi International Marine 
Communication Company, Ltd. Mr. H. W. Corby, F.C.LS., formerly 
assistant secretary, has been appointed secretary of the companies. 

The Franklin Institute, of Philadelphia, has awarded the Franklin 
medal to Sir James Dewar, ‘“‘in recognition of his numerous and most 
important contributions to our knowledge of physical and chemical 
phenomena and his great skill and inventive genius in attacking and 
solving chemical and physical problems of the first magnitude.” 

At the Dock Offices, Grimsby, on the 11th instant, Mr. J. L. H. Cooper, 
B.A.. A.M.LE.E., A.M.I.Mech.E., was presented with a wrist-watch by 
his late colleagues on the Great Central Railway on resigning his position 
as assistant electrical engineer to the company in the Immingham and 
Grimsby district. to commence practiee as a consulting electrical engineer 
in Grimsby. The presentation was made by Mr. Hellyer, the assistant 
portmaster, who expressed the sense of loss felt by all upon his resigna- 
tion, and conveyed to him the heartiest wishes of his late colleagues for 
his success in the new career. Mr. Cooper thanked his friends for the 
testimonial and for the appropriate and pleasing form which it had 
taken. 


Arrangements for the Week. 
MONDAY, April 28th. 
INSTITUTION Or ELECTRICAL ENGINEERS, NORTH- Ristuns CENTRE. 
6.45 p.m. At the Mining Institute, Newcastle. Lecture on 
“ Electric Welding,” by Dr. J. H. Paterson. 
TUESDAY, April 29th. ’ 
FARADAY SOCIETY. 

5 to 7 p.m. and 8.30 to 10 p.m. At the Royal Society, Burlington 
House, London, W. Joint Meeting of the Faraday Society and 
the Röntgen Society. General discussion on “The Exam- 
ination of Materials by X-Rays.” A number of Papers will 
be read. 

INSTITUTION OF ELECTRICAL ENGINEERS, NORTH MIDLAND CENTRE. 

7 p.m. At the Metropole, King-street, Leeds. Papers to be read 
on ‘‘ Electric Furnaces.”’ 


JUNIOR INSTITUTION OF ENGINEERS, NOBTH-EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Newcastle-on-Tyne. Paper on 
“ A.C. Diagrams and their Systematic Development,” by Mr. 
M. M. Hall. 

WEDNESDAY, April 30th. 
Roya. SOCIETY oF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Trueman Wood 
Lecture on ‘‘ Glass and Some of its Problems,” by Sir H. 
Jackson. 

THURSDAY, May ist. 
RoyaL INSTITUTION. 

3p.m. At Albemarle-street, Piccadilly, London, W. Lecture or 
* Clutches,” by Dr. H. S. Hele- Shaw, F.R.S. (Lecture 1.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Lecture on ‘‘ Magnetic Storms,” by Dr. C. 
Chree, F.R.S. 

CHEMICAL SOCIETY. 

8pm. At Burlington House, Piccadilly, London, W. Paper on 
“The Quantum Theory and New Theories of Atomic Struc- 
ture,” by Prof. J. H. Jeans. 

FRIDAY, May 2nd. 
RoyYAL INSTITUTION. 

5.30 p.m. At Albemarle-street, Piccadilly, London, W. Discourse 
on *‘ Energy Distribution in Spectra,” by Prof. J.W. Nicholson, 
F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS. 

p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on “ The Mechanica] Properties of Steel, 
with some Consideration of the Question of Brittleness,” by 
Dr. W. H. Hatfield. 

JUNIOR INSTITUTION OF ENGINEERS. l 

7.30 p.m. At, 39, Victoria-street, London, S.W. Lecturette on 

“ Engineering at the Front,” by Capt. G. `B. Paterson, A.LF. 
SATURDAY, May 3rd. 
Roya INSTITUTION. 

3 p.m. At Albemarle-street. Piccadilly, London, W. Lecture on 
* Chapters in the Psychology of Industry,” by Prof. H. S.. 
Foxwell, F.B.A. (Lecture I. J 
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Notes on Surface Condensing Plants, 


With Special Reference to the Requirements of Large Power Stations.* 
By R. J. KAULA. 


During the last few vears a number of Papers have been read on 
condensing plants. But in view of the impending construction of a 
number of super- power stations a general survey of the subject may 
be useful. It is proposed chiefly to discuss some problems relating 
to the design of surface condensers and to the general arrangement 
and lay-out of condensing plants. 

It is not intended to depreciate the value of jet and ejector con- 
densers. There have been marked improvements latterly in the 
design of low-level jet plants, but such jet plants are still at a dis- 
advantage in several respects compared with surface plants. The 
quantity of air carried into the condenser with the circulating water 
calls for a very considerable addition to the air-pump capacity and 
power consumption. It is rarely possible to utilise the whole of the 
vacuum head for raising the circulating water, and consequently 
the total power consumption on the circulating-water side is gener- 
ally higher than on a corresponding surface plant. Lastly, the shape 
and size call for extensive headroom in the condenser pit. 

In most condenser calculations it is assumed that the heat quan- 
tity to be absorbed by the cooling medium is the latent heat of the 
steam corres ponding to the pressure of condensation. 


-Table L 
Steam inlet. Turbine Heat units 
f efficiency, rejected, 
poraa mobe | “dog” | Percent. | therme 
300 250 80 1,006 
200 200 15 1,028 
1 47 0 60 ` 1 ,051 


Table I. gives the heat units rejected to the condenser per lb. of 
steam for a few typical initial stam conditions and turbine effi- 
ciencies, on the basis of an exhaust pressure of 1 lb. absolute. 
Usually the latent heat slightly exceeds the actual value to be dealt 
with. A correction should, however, be introduced where the heat 
units exceed the latent-heat figure. A further slight inaccuracy is 
accepted, in that the specific heat of the water is taken as unity, 
regardless of its consistency and tem perature. 

On these assumptions, the quantity of cooling water required per 
lb. of steam to be condensed is, in lb. :— 


va 

T-T: 
where H =latent heat in therms, T =coolingwater inlet tem perature 
in °F., and 7,—cooling water outlet temperature in °F. The 
difference 0, between 7', and the temperature of the steam at the 
pressure of condensation T'o is to a large extent a measure of the 
efficiency of a condenser. Test results frequently show 0, as low as 
5°F., or even 4°F., but it is well to allow 8°F. or 9°F., so as tc ensure 
an ample margin of cooling water. 

It is as well to examine the conditions determining the cooling 
surface of a condenser. The following formula was first developed 
by Hausbrand :— , 

QH 


—— kya: 
TaK s CERE. & 
where S= cooling surface in square feet, Q=quantity of steam to be 
condensed per hour in lb., H=latent heat at pressure of ccndensa- 
tion in therms, 7’, =-inean tem perature rise in degrees F. :— 
7 T,.—T, Ee 
~ log[(Te—T)/82f 


and K=heat-transmission coefficient in therms per square foot per 
hour per degree F. l 

Since 0, is usnally predetermined and the remaining factors in 
the formula are fixed, as conditions to be attained, S may be said 
to vary inversely as K. Until recently A was taken at from 300 to 
500. But the value for a given condenser design varies distinctly 
with the cooling water velocity V. For values of V ranging from 
3 ft. to 6 ft. per second, K may be taken as a function of the square 
root of V. For lower velocities the rate of variation is, no doubt, 
greater, and for higher velocities the curve flattens out somewhat. 

K, and with it the effective use of the surface provided, are natur- 
ally also dependent on efficient air extraction and on features cf 


Kyn 


spi à 
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è Abstract of a Paper read before the Institution of Electrical Engi- 
neers. 


_ highest point of the system is considerable. 


general design, such as the ratio of length to diameter and the careful 
design of the steam-inlet passage to ensure that all parts of the 
uppermost tube area come within the steam path; the bare measure 
of the tube area presents no gauge of the margin available. The 
degree of dryness of a tube is known to have a material effeet on its 
heat-transmission coefficient, and it fellows that in this respect the 
tubes nearest to the steam-inlet opening are more effective than 
those placed lower down, which may be assumed to be coated witha 
water film. <A recent series of tests on a three-flow 5,000 kw. ccn- 
denser has shown that the difference in the thickness of the water 
film is not very marked, and recent developments of condenser 
design tends to reduce the drop in pressure across the tube nests to a 
minimum. The ratio of length to diameter needs to be kept reason- 
ably low, to avoid the formation of dead pockets at either end of the 
condenser, and a practical working limit for L/D may be taken at 
2, whilst a value of 1-5 should be aimed at. 

The counter-ourrent principle is almost universally adopted in sùr- 
face condenser design for land work, that is, the direction of the flow 
of the water is opposite to that of the steam. With wet-type air 
pumps using the condensate as sealing water, this system is prac- 
tically a necessity. The effect of reversing the usual arrangement 
of the water path on the circulating-water piping immediately before 
and beyond the condenser would sometimes (but not always) faeili- 
tate design. 

The main object in drawing attention to this question is the advan- 
tage to be derived on a syphonic circulating-water system by adopt-_ 
ing the parallel-flow principle. In a complex pipe system it is not 
possible to rely upon maintaining the complete syphonic vacuum 
corresponding to the static head available for the purpose. lf we 
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assume that the “‘ svphonic efficiency ” varies in a straight line from 
100 per cent. at zerc head to 70 ‘per cent. at 34 ft. head, then the 
curves drawn in Fig. 1 show the total head on the circulating pump, 
apart from pipe friction, assuming 8 ft. condenser friction and 8 ft. 
between centres of water inlet and sutlet branches for parallel and 
counter-current ccndensers. The difference between the two curves 
indicates the saving in head obtainable. The paving only reaches a 
substantial amount where the distance from water level tc the 
On the other hand, 
the reduction in syphonic vacuum to be maintained on a low-head 
system is in itself a considerable advantage. i 

There would appear to be good grounds for the uge of the 
parallel-flow principle on syphonic circulating-water systems. 

As far as the water is concerned, there is little to choose between 
cast-iron and wrought-iron shells. Cast-iron shells are considered 
liable to crack when the turbine is changing from atmospheric 
exhaust to vacuum, and vice versa, but wrought steel is liable to be 
subject to corrosion. At present it is useless to attempt to com- 
pare the cost cf shells made of the two materials as a guide to normal 
conditions, but it seems unlikely that cast iron will prove economical 
in peace time for sizes of, say, 20,000 sq. ft. and upwards. 

In land practice the water velocity in the tubes varies usually 
between limits of 4 ft. and 7 ft. per second, depending on the per- . 
missible friction loss and the attaining of a suitable shape for the 
condenser. The friction loss varies with the square of the water 
velocity and may be divided into the following items :— 

Loss in the tubes themselves 
» at tube inlet and outlet ............. ce cecesceeseceseereeeens II. 
», in the water boxes and inlet and outlet branches...... 


Whereas I. is sim ply determined by the diameter and length of tube 
selected, JI. and III. will vary according to the care exercised by 
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designers and draughtsmen. By providing suitable bellmouths on 
the ferrules a saving can be obtained on II. without materially 
adding to the cost of production. 

A brief consideration of the problem of air extraction from a 
condenser may not be out of place. The quantity of air to be dealt 
with depends on the number and condition of joints under vacuum, 
on the air-tightness of the turbine glands, and on the quantity of air 
carried over with the steam. Since the peripheries of the joints 
and glands vary approximately as the square root of the output of 
the plant, the quantity of air to be allowed per lb. of steam con- 
densed should be matcrially less on a large unit than on a small one. 
It would seem desirable that some form of standard should be estab- 
lished, and the curve shown in Fig. 2 is put forward as a suggested 
basis for high- pressure turbine plants where the condenser is mounted 
immediately below the turbine. 

The necessary volumetric capacity of the air pump to deal with a 
given quantity of free air is— 

VP, 

Ve P, , 


where V,=volumes of air at atmospheric pressure, P,—atmo- 
spheric pressure, P= partial air pressure at the air- pump suction. 
According to Dalton’s law, the total pressure Py, t.e., the pressure 
corresponding to the vacuum to be maintained, is the sum of the 
vapour pressure P, and the partial air pressure. Hence, P= Py— Ps. 
Assuming the air to leave the condenser in a saturated condition, 
then P, is the pressure of dry saturated steam at the temperature 
of the mixture, and it follows that Po, and with it Vo, depend mate- 
rially on the tem perature of the mixture in the condition in which it 
enters the pump. a 
Modern types of air pumps can be divided under three headings : 
(1) Reciprocating pumps, (2) rotary air pumps, (3) steam ejector 


pum ps. 
The Edwards pump is the only example of the first group whic 
can still claim to hold its own even in large installations. ia 


aiy 
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Fic. 2.—CURVE SHOWING LB.. OF FREE AIR AT ATMOSPHERIC PRESSURE 
AND AT 60°F. PER 1,000 LB. oF STEAM. 


All rotary types of air pump consist of one or more water jets, 
which entrain and compress the air. In the case of the kinetic 
system, the water jet works in`series with a steam jet. The char- 
acteristic of the earlier designs was such as tc show very little 
difference in capacity between high and low vacua, with the result 


that the time taken to evacuate was excessive, and anything in the- 


nature of a heavy air leak caused a sharp fall in vacuum. These 
disabilities have been overcome in later designs, but the efficiency 
of such pum ps is still low. 

The steam ejector type of air pump represents a development of 
the Parsons vacuum augmentor. In their simplicity they equal the 
water-jet type, with the advantage of using pipes of small dimen- 
sions instead of comparatively heavy water pipes. In power con- 
sumption, it is claimed that although the quantity of steam con- 
sumed is appreciable, practically the whole of the heat value is re- 
turned to the feed water. This claim requires some qualification, 
as a similar result can be obtained by driving a rotary pump with a 
back-pressure turbine exhausting into a feed heater; also with the 
condensate temperature within a few degrees of vacuum tem pera- 
ture, and efficient economisers in.use, the number of heat units which 
the feed water can absorb in this manner economically is limited. 

The introduction of rotary air pumps brought in its train the 
general use of separate condensate pumps. The conditions to be 
met are such as to impose the utmost difficulty on the design of a 
pump of the centrifugal type. Low water velocities on the suction 
side are essential, as well as in the impeller, to guard against cavi- 
tation troubles. Thus, it is well to work on the lower or flat part of 
the pump characteristic—i.e., well below the point of maximum 
efficiency. Since the total power involved is small, the question of 
efficiency is not of material. consequence. An ample static head on 
the suction side is required to overcome pipe friction and to ensure 
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that the water enters the pump with a sufficient initial velccity. 


The connecting pipes between the condenser and the pump should be 
as short as the lay-out will permit, with a minimum number of 
joints. The circulating pump forms a vital link in a condensing 
plant, and reliability is therefore naturally a first consideration. At 
the same time the power consumption is com paratively high, so that 
a high efficiency needs also to be looked for. 

Since all but the smallest circulating pumps are of the double 
impeller type, balancers are not usually necded. It is, however, 
advisable to avoid pipe bends in the horizontal plane in close 
proximity to the suction inlet. The characteristics of the pump 
should be adapted to that of its prime mover, and when this latter 
permits of speed regulation the pump should be able to take full 
advantage of this feature without loss of efficiency. It is then 
possible to regulate the water supply, according to the head, by 
varying the pump speed, and this method is much to be preferred 
to throttling. In large power stations it is customary to provide 
separate turbo- generating units for supplying the power to all 
auxiliary machinery, and for lighting purposes, so as to ensure com- 
plete independence of the main plant. There is no diffculty in 
obtaining gearing for driving the generators, and there is little to 
choose as regards first cost of economy between three-phase and 
direct-current supply. ‘lhe possibility of obtaining speed variation — 
is a marked advantage in favour of the latter system. This applies 
particularly to the circulating pum pe. 


In smaller stations there has been extensive adoption of steam- 
turbine driven pumpe, but it seems preferable to drive the con- 
densate pump electrically. The plant can then be started on 
vacuum with this pum p standing. . Apart from the absence of speed 
regulation, an induction motor drive off the main supply is not to be 
recommended, especially on fluctuating loads. A rush of load 
means a fall in frequency, and consequently of the pump speed, at a 
time when the pumps should be working at their maximum oapacity. 

Since the power consumed by the condenser auxiliaries represents 
a constant loss, their most economical arrangement deserves the 
closest attention. Many factors enter into the question. In a 
modern power station, where the water quantity amounts to hun- 
dreds of thousands of gallons per minute, the means of handling the 
water is a primary consideration in design. In a non-tidal riverside 
station, where the river level coincides with the condenser basement 
level, the most satisfactory plan is to allow the water to flow by gravity 
in an open concrete duct into the engine room, with branches leading 
from the main duct toeach pump, the latter being placed close to the 
condensers. The discharge pipes from the condensers should be led 
into a corresponding outlet duct, in which the water is maintained 
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at a sufficient level to-enable it to return to the river by gravity. A 
similar arrangement can be adopted in a cooling tower station, if 
separate pumping plant is provided alongside the towers to deliver 
the water to the top of the towers. 

Perhaps the most difficult condition to be dealt with is that of a 
tidal river containing large quantities of solid matter which require 
to be strained before the water enters the condenser. Fig. 3 shows a 
diagrammatic arrangement of strainers and pumps to deal with 
such conditions. The water is syphoned from the river into a 
strainer chamber, and passes from there through two sets of grid 
strainers into a clean water chamber, and then to the pump house. 
The strainer chamber and clean water strainer are duplicated, so 
that the flow of water may be reversed for the purpose of clearing 
the strainers, and at the same time to prevent silting of the main 
pipe inlets. The discharge pipes from the condensers are led into a 
discharge chamber, their outlets being below water level. Valves 
are shown between the clean water chambers and the pump house 
and discharge chamber to give the required reversal of flow. The 
high first cost would be fully warranted in a large power station. In 
smaller plants, and where no great difference in water levels has to be 
dealt with, strainers of the endless-chain tvpe, with water-jet 
cleaning gear, are generally effective. 

This question of straining the circulating water often requires 
much consideration in the case of riverside stations. Where towers 
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are in use, it will pay to soften the make-up water, but such a process 
would be prohibitive in cost if applied to the whole bulk of the cool- 
ing water. This advantage of cooling towers is partly offset by the 
fact that softening is more important where they are used owing to 
the higher cooling water tem perature in the condenser tubes. When 
the formation of scale cannot be avoided, the only remedy is boil- 
ing out with hydrochloric acid. 

As the difference between vacuum temperature 7', decreases, ro 
the rate of increase of cooling-water quantity and surface to be 
allowed rises. It is customary to work on a rapidly rising part of 
the resultant curves, and a marked reduction in water quantity and 
surface will show a comparatively moderate reduction in vacuum. 
If, therefore, a condensing plant is arranged to consist of two con- 
denser bodies with separate water connections and valves, it is 
possible to open up the water side of one condenser at a time for 
cleaning purposes, and to continue running at approximately full 
load without a heavy loss of vacuum. 

A special committee is now investigating the problem of tube 
erosion, and their report when available will no doubt mark a sub- 
stantial advance in the process of solving this question. In the 
meantime, it may suffice to say that no individual metal or alloy 
has proved immune in all cases. Protection devices, such as the 
Harris Anderson and Cumberland, have been very helpful in many 
instances that have come under the author's notice. 


The Community 


! 
| I. 

The dissemination of knowledge as to the relation between 
the individual and society in its economic, ethical and political 
aspects is one of the matters which a well-known Socialist 
organisation includes within the scope of its activities. The 
present is an opportune time to consider the relation between 
engineers and other trained brain workers—both as individuals 
and as groups—and socicty, in the sense in which that word 
is used in the Fabian basis. 

Engineers, as a group, may be divided into several classes ; 
and individuals will frequently be included in more than one 
of these classes. As examples of classification, we may mention 
the division between civil, electrical and mechanical engineers ; 
between those engaged in the design, in the manufacture, in 
the sale, and in the use of engineering products ; between the 
man or woman trained.as an enginecr (who may or may not be 
practising some branch of engineering as a profession), and the 
one who, although lacking a technical training, has been 
employed for a considerable time in an engineering organisa- 
tion, and has thereby become sufficiently acquainted with the 
work to fill an engineering position. 

All these divisions—and the list does not pretend to be 
complete—are only alluded to specifically in order to show that, 
for the present purpose, they are all included in the term 
“ engineer,” while draughtsmen, clerks and manual workers, 
for the present purpose, are deemed not to be so included. 

What does the community want from the engineer—indeed, 
from all its members ? The answer, of course, is “ service.” 

What does the engineer—what do engineers—want from the 
community, and how far is it obtained ? Of the remainder, 
why do they not get it ? 

In common with all who render services, that is, who work 
for their living, engineers want satisfactory remuneration, and 
a voice in the determination of the conditions under which that 
remuneration is to be earned. This does not exhaust their 
requirements, but let us first deal with some of the points 
brought out by a consideration of these two elementary needs. 

It will scarcely be denied that the standard of remuneration 
in all branches of engineering is even now very much below 
that of persons holding equivalent positions in other professions 
or in commercial business. Large firms do not pay more than 
they are obliged, and with competition unchecked between 
individuals secking employment, and the increasing amount 
of co-operation between employers, the rates of pay are lower 
than they ought to be. For many reasons co-operative action 
between firms, particularly manufacturing firms, has much to 
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recommend it, but it is not intended to deal with that matter 
here. Co-operative action which has the result of restricting 
the market in which the engineer disposes of his abilities, is 
entirely wrong, and when we read of it in German organisa- 
tions, hands are at once raised in pious horror, and loud out- 
cries against ‘‘ Prussianism ’’ are immediately heard on all 
sides. But that such restrictive action is not unknown in 
this country, few who have any acquaintance with the facts 
will doubt. It is more than difficult, it is next to impossible, 
for an engineer to move from one firm to a better position with 
another engaged in similar business. This is entirely apart 
from any necessary provisions made purely temporarily to 
expedite the conduct of the war, and it is not restricted to 
manufacturing concerns. The recent attempt to make 
changes in municipal positions contingent upon the consent of 
the present as well as of the prospective chief of the candidate, 
is absolutely on all fours, and we may very well wonder if 
departmental chiefs have forgotten that they, too, are salaried 
officials, and not proprietors, of the undertakings which they 
administer. They are not employers, but co-employees, just 
as are the senior and junior officials of manufacturing firms, 
who are seldom shareholders in the companies employing them. 

We see, then, that better pay is wanted, and that it is not 
obtained because employers will not give it; and, being in 
command of the market, they cannot be compelled to do so. 

So much for remuneration. Now let us consider the con- 
ditions under which that remuneration is earned. 


II. 

By the term “ conditions ” as applied to the circumstances 
surrounding a person during his or her employment, many 
things must be understood. They are all of very great im- 
portance, but have different bearings and points of incidence 
on the individual. | 

For the purposes of designing, calculating and estimating, 
it is essential that offices should be light, quiet and well venti- 
lated, warm in winter and cool in summer. They should be 
roomy, but not too large, and should not contain too many 
persons. Ten is a suitable maximum, and six would be better. 
There is no objection to glass partitions, so that adequate 
supervision could be maintained over a large number of workers 
in adjacent offices. Concentration upon work is very difficult 
to sustain when there are too many people about. Someone 
is always talking, dictating, coming in, going out, or otherwise 
making a disturbance. 

These needs seem clementary enough, but it is absolutely 
necessary to mention it, because of the great number of utterly 
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unsuitable premises that are used as offices. There are many 
which partake of the combined natures of a hot house and a 
refrigerator—unprovided with means for the ingress of fresh 
air, and crowded with fans to churn, and hot-water pipes to 
bake the vitiated atmosphere. 

The human condition, which must next be considered, is 
in many respects the most important of all. The parable of 
the man whose relations with his servants prospered: exceed- 
ingly until they became many, and he took unto himself a 
secretary, whereupon trouble immediately started, is as true 
now as when first it was uttered. The large and ever-in- 
creasing size of modern business concerns makes it impossible 
to maintain personal contact between the head officials and all 
the workers, still less between the ultimate emplovers (the 
shareholders) and the employed. Yet it must be the unre- 
mitting care of those in control to see to it that the employed 
of all classes are so treated that they remain individual human 
beings, and not cogs in a machine. To bring this about it is 

not sufficient that every person shall have the right of appeal 
from his immediate superior to the departmental chief, and 
from the departmental chief to the general manager and to 
the board, though this right of appeal must exist. The proper 
spirit must be diffused from the top through all the inter- 
mediaries, so that a departmental chief is not solely concerned 
about the propriety of his attitude to those over him, and 
about the way thev regard him, but has ample opportunity 
and encouragement to bring out all that is best in those placed 
under his direction. Employers realise this, and sometimes 
talk in public about it, and ask to be credited with * honesty 
of purpose *’—whatever that may have to do with the case. 
A man ora firm may quite honestly pursue a purpose which is 
completely at variance with the wishes or the interests of the 
emploved. | 

Above all, there must be no possibility of even the beginnings 

of a suspicion of any petty meannesses. 
that frequently the Admiralty makes a concession with one 
hand, while taking back something—perhaps more than is 
given—with the other. This kind of thing is of such universal 
occurrence in ordinary life that it would be waste of space to 
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give a lot of instances, as examples will at once occur to every 
person who reads these words. The pointing to a universally 
applied bonus awarded in respect of the cost of living, when a 
merit increase is asked for, while on another occasion a merit 
increase is described as having been granted as a consequence 
of the increase in that cost—this must have happened to scores 
of thousands during these last years. Honesty of purpose ...! 

The trained engineer must have, a voice—collectively, a 
deciding voice—in the choice of his chief. This is necessary, 
as it is the only safeguard against the appointment of persons 
who, while technically useful, are humanly impossible ; or 
others who rely, not on rising to eminence through merit, not 
on per ardua ad astra, but on promotion by what may be 
euphemistically described as backdoor methods. 

The engineer must also have freedom to utter his views, in 
writing or in public speech, without interference. If, occasion- 
ally, isolated individuals make indiscreet use of this right (not 
privilege), a remonstrance will, in most cases, prevent a second 
trespass., Kmplovers at present almost universally seek to 
prevent this by placing a general embargo on all public utter- 
ances. The rule exists, even where it is a dead letter. 

The subjects of patent agreements needs drastic treatment. 
The usual form of such agreements provides that the fruit of 
an engineers brain shall be absolutely the property of his 
emplovers, simply and solely in virtue of the salary paid to 
him for doing his ordinary work. Does this tend to foster 
inventiveness, and to bring about that advancement of British 
engineering which is so universally regarded as not only de- 
sirable, but urgently necessary ? To ask the question is to 
answer it. 

The status and dignity of an engineer, and of the profession 
of engineering, are thus seen to depend upon: adequate 
remuneration, suitable surroundings, sympathetic treatment 
and fair and just recognition of ability. In short, he must 
be treated as a gentleman by gentlemen. 

This condition of things, which when written down appears 
elernentary in its desirableness, does not exist at the present time. 

How are we to bring it about ? 


(To be concluded.) 


Insulating 


Materials.” 


By Dr. BULTEMANN. 


For the determination of the breakdown voltage a transformer is ` 


used, which allows the applied pressure to be continuously varied ; 
it must have a capacity of a few kilowatts. Something depends on 
whether needle- points, spheres or tiat plates are used as electrodes ; 
the form of the electrical field differs in each case. For the produc- 
tion of homogeneous tields, plates are best, which should be pressed 
against the dielectric, but air cannot beentirely excluded, and gives 
rise to discharges which injure the dielectric. Generally speaking, 
short heavy charges are less injurious to insulators than less heavy 
charges which last for a longer period. There are at present no 
laws connecting breakdown voltage and the strength of an insulating 
material, which are entirely free from objection. Some observers 
consider that there is a linear relationship between this voltage and 
the thickness of the material. Baur, on the other hand, made ex- 
haustive tests, and showed that the maximum value of the alternate- 
current voltage is proportional to the cube root of the square of the 
thickness of the material.t But this law is not admittedly and 
universally true. Kinzbrunner suggests that the maximum voltage 
on alternate-current varies as the square root of the thickness.{ . In 
ordinary low-frequency technical work, the value of the frequency 
does not affect matters. As the voltage rises, the material becomes 
heated by the passage of current. When this heating reaches such a 
value that it is not possible for it to escape through the bady of the 
material, the dielectric is likely to be destroyed. Glow and brush 
discharges take place accompanied by hissing sounds. Even at 
2,000 volts there is a smell of ozone, and the formation of nitrous 
oxides, which attack the material and the copper conductors. 
Chemical phenomena accom pany the breakdown, suchas carbonisa- 
tion and the escape of aqueousandsolidmatter. It is surprising to 
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notice with many insulating materials how much waterescapes, 
together with resinous particles. In the author's opinion, electro- 
osmotic forces cause this ; in electrostatic charges, such forces play 
an important part inside the material. Particles, finely divided and 
not soluble, wander about exactly like the ions of a salt. The higher 
the voltage and the shorter the path between the electrodes, the 
more do the colloids tend to separate out. As the heating develops, 
the substance tends to approach the nature of a fluid. The particles 
of high specitic capacity become charged positively, and wander 
towards the cathode. Water has a very high dielectric constant of 
80, consequently the solution becomes diluted at the negative elec- 
trode, and water is produced. The specific capacity in itself does 
not affect the breakdown strength. ` But in case various insulators 
are in series, the different dielectric constants affect matters. Tesla 
made an interesting experiment. He arranged two charged elec- 
trodes at such a distance that a spark would just not pass between 
them through the air. He then fixed vulcanite plates to the poles, 
and was surprised to find that at the same voltage there was strong 
sparking. Tesla concluded that vulcanite was a better conductor 
than air, but this is not the case. „The fact is that vulcanite has a 
dielectric constant three times that of air; therefore, the fall of volt- . 
age in vulcanite is much less than in air. This results in a heavier 
fall across the short air-gap with heavy sparking. Fessenden used 
glass instead of vulcanite in 1898, and gave the explanation. The 
speed of electric effects in a dielectric is inversely proportional to the 
square of the dielectric constant. Maxwell stated that the dielectric 
constant of a body is proportional to the square of the refrac tive 
index. 

From Tesla’s and Fessenden’s results we can deduce the very im- 
portant fact that the insulating substance should be absolutely 
homogeneous Any pores or crevices that might contain air, or 
water must be avoided at all costs, also any inequality in mechanical 
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strength. Any falls of voltage are concentrated in porous spots, 
which act like needle points. The unreliability of many insulating 
materials is frequently due to defective structure or unequal hardness 
in the substance. With alternate current there are certain energy- 
losses in the dielectric, which are very small in good insulators. They 
depend on the square of the voltage, on the capacity and on the 
periodicity ; as in the analogous magnetic phenomena, they are due 
to a kind of molecular friction. This is generally called dielectric 
hysteresis. High-frequency currents lead, therefore, to a quicker 
exhaustion of the material. The losses, however, in liquid insu- 
lators, such as paraffin or transformer oil, are almost independent of 
the frequency ; here the losses are of an electrolytic nature. 


Electrical tests on insulators are generally regarded as the deciding 
factor to the detriment of chemical and physical tests. 
entirely wrong. There are, indeed, insulating materials which will 
withstand high pressures, and yet become as soft as wax at the 
tem perature of boiling water. Almost any kind of accident might 
tend to heat the material, in which case it becomes almost worthless. 
Generally speaking, it has been usual to specify that the material 
must be capable of being heated to 175°C. without losing its shape ; 
but this temperature is probably too low. It is important that it 
should not crack or weaken when heated; the arc ought not-to 
destroy its insulating properties. Passavant suggests a simple test 
for any material that sit is proposed to use in the construction of 
switches, meters, switchboards, &c. Apply a match to it; if it 
softens, cracks, or burns, it is useless for the purpose. (The author 
showed in his lecture by means of experiments that insulating 
materials have very different heat-resisting properties. Some are 
able to resist the heat of the Bunsen flame, remaining perfectly 
hard; among these he mentions Gummon, Agalite and Australite. ) 
As for mechanical strength, some modern insulating materials are 
as tough as iron. 

Of the natural insulating materials, the commonest are slate and 
marble; granite and serpentine are also used. But they are all 
porous and have conductive veins. At high temperatures they 
conduct, just in the same way as glass, porcelain and asbestos. 
Marble and slate must, therefore, be polished or painted with an 
enamel lacquer; any holes that are bored must be similarly treated 
Slate has no great insulating capacity, and has a tendency to flake ; 
it is easier to work than marble ; there are, of course, many qualities 
of both substances. Italian marble is crystalline and therefore very 
difficult to work; but it is electrically good. White marble is 
better than coloured. The surface of marble is very easily attacked 
by dilute acids, steam or even tobacco smoke. At a temperature 
of 30°C. it becomes somewhat conductive. All these natural pro- 
ducts are very variable; therefore there is a marked tendency to 
abandon the use of marble and slate for technical purposes. 

3 Mica is a very important product, consisting of various silicates ; 
it consists of monoclinic crystals in hexagonal prisms ; its hardness 
is between 2:7 and 3. Mica in sheets 1 mm. in thickness will with- 


stand 40,000 volts and more. Large pieces are very expensive; ° 


but as it can be easily split into flexible and elastic pieces, which are 
of extremely minute thickness, it lends itself well to the making 
of an artificial product. There are various processes for dealing 
with the split material; the pieces can be wound on cylinders or 
pressed together; the very smallest quantity of binding material is 
used either in the form of shellac or some other good insulating 
substance. The product is sold in the market under the names of 
micanite, megotalk, megohmite, micarta, &c. It is used in all 
sorts of shapes, such as tubes, plates, rings, discs, &c. This arti- 
ficial product does not insulate quite so well as mica, but there is 
no great difference. It absorbs water very slightly and its insulating 
capacity is scarcely affected by an ordinary rise of temperature. 

Wood was much used in the early days of telegraphic work. It 
is not fireproof and perishes in exposed positions and under the 
continued influence of heat. These troubles cannot be removed by 
impregnating it in any way. In America on networks of 12,000 volts 
insulators have been used ofoak, eucalyptus and acacia, im pregnated 
with asphalt, linseed oil or paraffin. These are the best kinds of 
wood, almost unbreakable and pot likely to crack or splinter. But 
in a few years their insulating capacity deteriorates. The insulators 
behave like condensers. At first there are silent discharges ; these 
are followed by glow and brush discharge, till finally sparking 
begins. Ozone and nitrous oxides in combination with the moisture 
of the atmosphere attack the wood; the impregnation certainly 
improves matters, but cannot prevent deterioration. Finally the 
fibres begin to be destroyed and the surface seems to become carbon- 
jsed. Wood is, therefore, useless for the purpose. 

Goodyear discovered in 1839 that vulcanite can be made by 
heating rubber and sulphur. This product remains hard up to 
70°C., while some kinds can be heated to 140 deg. without softening. 
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This depends on the foreign substances that are admixed with the 
vulcanite in the form of talc, chalk, zinc oxide, &c. In vulcanite 
about 30 per cent. is sulphur, which is, in the main, mechanically 
and not ohemically united to the rubber. Parkes’ process uses 
sulphur chloride and carbon bisulphide instead of sulphur. The 
excess of sulphur can be removed with alkaline solutions, but the 
quality of the product is apt to suffer. Vulcanite has excellent 
electrical properties, and is a most important insulator in high- 
tension work. If an average specimen is taken, and the surface is 
ground away, then we may expect it to have an insulating resistance 
of several million megohms, which is not affected by allowing the 
vulcanite to remain for 30 hours, immersed in water. If a plate 
of vulcanite, 10mm. thick, is immersed for 5 days in a solution 
containing 25 per cent. of sulphuric acid, no effect whatever is 
produced. The breakdown voltage is about 40,000 volts per milli- 
meter of thickness. It works easily under the tool, though it heate 
it without wearing it to any great extent. When warm it can be 
pressed into any shape. If it is brought in contact with a flame, it 
will generally continue to burn when the flame is removed. After- 
wards the parts will be found to be soft and partially carbonised ; 
in boiling water most kinds become elastic and flexible. If exposed 
to the influence of light, the sulphur is very apt to exude. But 
this peculiarity can be overcome by washing the surface vigorously 
with distilled water. In this way the original high surface insula- 
tion can be recovered. It is used in technical work in all sorts of 
shapes and forms; sometimes metallic pieces are imbedded in it 
under pressure. Vulcanised asbestos is a compressed mixture of 
vulcanite and asbestos, very suitable for many purposes, but much 
inferior in its properties to vulcanite. Gutta percha is also a 
substance of similar nature to rubber; it is flexible at 25°C. and 
softens at 50°C. When mixed with sulphur it forms ebonite. 

Casein is pressed and kneaded in order to give it the required . 
plasticity, and then comes into the market under the trade name of 
galalith. It is then pressed into moulds. The main difficulty lies 
in hardening the mass with formaldehyde, which is a slow and 
laborious operation. The resulting product is dried in a current 
of warm air. When dry, galalith has good insulating properties, 
but it is strongly hygroscopic ; it becomes soft in hot water. It is 
not inflammable, and is not affected by oils, fats, benzine, ether, &c. 
It can be easily worked, and yet it is only used to a very limited 
extent in special cases as an insulator. 

Cellulose is the basis of many substances that are of use in electro. 
technical work. Pertinax, casta, repelite, ‘‘ hard paper,” and 
presspan are made of strongly compressed paper, which sometimes 
contain insets of linen and cotton. The breakdown pressure of 
presspan is nearly 10,000 volts per millimeter of thickness; if 
impregnated, it withstands still more. It carbonises at high tem- 
perature. Vulcanised fibre, as it is called, is obtained from paper 
by treating it with zinc chloride or concentrated sulphuric acid. 
The pulping machine can be used by treating unsized paper with 
strong sulphuric acid, washing it and passing it over hot cylinders. 
In order to complete the eonversion to hydrocellulose, the material 
should, after washing, be exposed for a length of time to the action 
of the air. Vulcanised fibre is a very uncertain material from the 
electrotechnical point of view; it only insulates when dry; it is 
very hygroscopic. It can be obtained either in the hard or flexible 
state. It can be easily worked, being tough and solid. Nitro- 
cellulose and celluloid are obtained by methods which are well 
known ; but their inflammability is a very serious danger. Cellulose 
acetate, known under the name of cellon, has no tendency to burn. 
It is obtained by heating cellulose in a closed glass vessel with 
acetic anhydride to 180°C. The reaction takes place at 110°C. if 
hydrocellulose is used. Catalysers are very useful, e.g., sulphuric 
acid. The reaction then takes place at 40°C. to 70°C.; the re- 
sulting mass can be thinned by adding acetic acid. It can be 
precipitated by adding water, benzene, ether or carbon bisulphide ; 
after which it must be well washed. It should be dried at a tem-_ 
perature not exceeding 100 deg. Many other catalysers can be 
used, such as organic and inorganic acids, halogen com pounds, &c. 
Very variable amounts of acetic acid are to be found in combination 
with the cellulose ; on this depends its variable solubility. Some 
cellulose acetates are easily soluble in acetone and chloroform, 
while others are completely insoluble. Eichengriin’s method of 
working it has been very successful. He takes a form of cellulose 
acetate that is soluble in acetone ; he kneads it with small quantities 
of alcohol, and a camphor substitute with high boiling point, that 
only dissolves cellulose acetate when it is in great excess, e.g., 
methyl acetanilid in methyl aleohol. But much practice and ex- 
perience are necessary; generally speaking. it may be said that 
this process is beset with difficulties. Cellon preparations may be 
had in the hard and flexible forms of amy desired colour. It is 
very suitable as a lacquer on iron for rust-preventing purposes ; 
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it is also used as an insulating lacquer on coils. The hard kinds of 
cellon have a specific gravity of 1:35. The breakdown-voltage is 
about 30,000 volts per millimetre of thickness. It is almost un- 
affected by the acid used in accumulators. It works well and can 
be easily polished. It breaks up under the action of the flame and 
forms a partially carbonised sticky product; when the flame is 
removed it frequently continues to burn. It becomes elastic in 
boiling water, so that it can be pressed into moulds. Jt can also 
be glued. It is not yet known with certainty whether it tends to 
age; this is quite possibly the case, and it is probable that its 
insulating properties also fall off somewhat. Monite is another 
substance, obtained by Eberhard, from cellulose by a process, 
which appears to be similar to that by which viscose is prepared. 


Bakelite is another product, prepared from the reaction of for- 
maldehyde on carbolic acid. Crystalline and resinous substances 
had formerly been obtained in this way, but after very laborious 
experimental work it has been found possible to obtain a really 
tough product. Various catalysers have been used and it has been 
discovered that the reaction can be resolved into three stages. 
Bakelite 4 is obtained as a solid body, soluble in carbolic acid, 
alcohol, acetone, caustic soda, &c. It is essential that the solid 
substance should go into solution when heated. If heated for a 
length of time, bakelite B is obtained, which is solid when cold, 
and plastic when warm; but it can no longer be dissolved by 
heating, neither can it be dissolved by any of the above-mentioned 
solvents. If the heating is continued, bakelite C is obtained in the 
form of a hard amber-like mass, having a specific gravity of 1-3. 
It is a good insulator. Considerable heat is developed during the 
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stages of polymerisation ; the mass is thus{porous and full of bubbles 
under normal conditions, but Bakeland carries out the later stages, 
under pressure in an autoclave. All sorts of catalysers can be used 
in the shape of acids, bases, salts, &c. There are, in consequence, 
multitudes of processes for making these semi-resinous products, 
which take the shape of a sort of artificial horn. Bakelite C does 
not decompose till heated to 300°C. ; then it begins to carbonise, 
but does not burn. These products can be incorporated with fibrous 
materials or other substances; a very useful lacquer can also be 
prepared. A phenol-resin can be prepared, which is soluble in oil ; 
a layer of a thickness of O} mm. will withstand a pressure of 
6,000 volts. Faturan is a similar product, which has a very high 
insulating resistance. Plates, 3mm. in thickness, will withstand 
pressures of 30,000 volts. It can be easily worked and polished. 
lt can be used as a substitute for vulcanite, to which it is in some 
respects superior, inasmuch as it contains no sulphur. Eswelite is 
again of similar nature, of specific gravity 1:2; its insulating 
properties are very remarkable, but it is somewhat brittle. It 
becomes flexible in boiling water. The manufacturers state that 
it has a mechanical strength of 4 kg. or 5 kg. per square millimetre, 
and a breakdown voltage of 15,000 per millimetre of thickness. 

Glass will withstand a voltage of 20,000 per millimetre of thickness ; 
its weakest point is its sensibility to variations of temperature. 
Insulators of glass are liable to crack if the days are hot and the 
nights are cold. The surface is attacked by rain and water on 
account of the free alkali. It is, however, often used in high- 
tension work, in spite of obvious disadvantages. 


(To be concluded.) 
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The Development of Army Wireless during 
the War.’ 


By Lt.-Gol. A. G. T. GUSINS,' R.E. 


The first connection of the Arwy with wireless telegraphy was in 
1898, when wireless itself was more or less in its infancy. An officer 
then accompanied Signor Marconi on experiments in the Solent, and 
in 1899 the fact that overland communication was found feasible, in 
addition to oversea, adumbrated the possibilities of the use of wireless 
for Army purposes. In 1903 Marconi and Lodge-Muirhead apparatus 
was used on manœuvres, and mobile wagon and pack sets were used 
in 1906. In 1913 wireless was definitely accepted as an integral 
portion of the British Expeditionary Force. It was considered as 
more particularly applicable to working with cavalry, on account of 
the difficulty of accom panying that mobile arm by other means, and 
on the outbreak of war in 1914 wireless was organised and equipped 
entirely on that basis. Experimental work had, however, been 
carried on with the R.F.C., and the practical utility of wireless in 
communicating with aircraft had been definitely established. Ex- 
periments with wireless for intelligence purposes had also been carried 
out by Capt. Blandy and had shown that wireless had still other 
possibilities from a military point of view, but wireless was at that 
time still an adjunct, and had no separate organisation and but a 
half recognised position. One wireless lorry, after great difficulty, 
was sent abroad in charge of Capt. Lefroy, who had to beg personnel 
from the Service wireless section at Boulogne, and yet this set, on 
Aug. 19, 1914, was working in the garden of the Town Hall at 
Le Cateau, intercepting enemy messages, and giving valuable 
information concerning his dispdsitions and movements. About 
the time of the battle of the Marne, in Sept. 1914, more motor sets 
began to arrive and replace the wagon sets inthe line. They relieved 
the congestion of signals traftic and maintained the service of inter- 
ception as well. By the middle of October the war settled down to 
the siege operations which lasted until 12 months ago, a whole cable 
and air-line force came into being and the original tactical use of 
wireless was no longer its primary function, it became almost ex- 
clusively an intelligence accessory, and as such was undoubtedly a 
success. Up to that time all the sets were 14 kw. spark sets. In 
December, 1914, the three-electrode valve—a Mareoni direction- 
finding set—was used by Lieut. Round. The introduction of the 
valve, with its extraordinary sensitivity and powers of amplification, 
revolutionised the whole service and led to the inauguration of a 
widely extended locating and intercepting system. The Army 
intercepting stations solved the navigation code of the German 
Zeppelins simultaneously with its solution in England. By sub- 
jecting the wireless activities of enemy aircraft and the liveliness of 


* Abstract of a Lecture delivered before the Institution of Electrical 
Engineers, on Thursday, April 3rd. 


_ tension unit and sounding key, can be taken underground. 


enemy batteries to a process of comparative analysis it became ® 
possible to connect the two and discover which aeroplane anc 
normally observed for which batteries, and this enabled warnings to 

be sent to the areas most likely to be shelled, and the location of the 
observing plane could be notified to the R.A.F. “for necessary 
action.” Wireless was of extreme value in the early days of Zeppelin 
attacks on England. The aviator, occupying a point in three 
dimension space, had to “ make his number ” by wireless, receive 
his bearings from two or mpre fixed stations, and fix his position - 
accordingly. Therefore, as soon as his com pass code was discovered, 

our intelligence was able to follow the movements of attacking air- 
craft with the greatest accuracy. Two of our stations in France 
gave the point at which a Zeppelin crossed the North Sea coast line 
to within a mile of the point reported by the local police. Another 
development, which introduced valve work into the trench line, was’ 
the overhearing of enemy telephone and buzzer signals in the actual 
trench line. In this branch the Germans were ahead of us. The 

trouble was pinned down to the indiscreet use of our own telephones. 

The principle of the listening sets is sim ply that of picking up minute ` 
earth currents and magnifying them by means of a valve amplifier. 
The collecting loops and earths were laid in No Man’s Land and cabled 
back to the listening posts. Since that time the construction of 
valves for military purposes has become a regular function of our 
British incandescent lamp firms. Recourse was had to the use by 
both sides of ever-increasing artillery forces, which rendered line 
communication more and more precarious, as may be seen by a 
glance at the Honours List of the Signal Service. Early in 1916 
wireless telegraphy was beginning to be tried in two forms—earth 
and stheric transmission, From the French “ Parleur” instru- 
ment, for the earth system, was evolved the British power buzzer 
in which the primary circuit induces a vibrating current in the 
secondary circuit, which is passed to earth along an insulated wire 
connected with two groups of earth pins, which were generally old 
bayonets fitted with terminals. Reception on a three-valve am- 
plifier was good at from 2,000 to 5,000 vards, according to the nature 
of the soil. A later type of power buzzer amplitier proved of great 
value right to the end of hostilities. In ætheric transmission one 
of the earliest forms was a 30-watt trench set, designed in France 
and perfected at Woolwich. The loop set or forward spark 20 watt 
B made its appearance in numbers in the autumn of 1917. The 
forward transmitter is in two parts, the upper containing the spark 
gap and condenser and carrying the loop antenna, and the whole 
clips on to a bavonet, which supports it. The lower unit, a high- 
In the 
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rear transmitter the two units are combined and the aerial is carried 
on two tripods. The Wilson set (130 watts), now mainly used by 
Corps Headquarters and by the R.A.F. for ground stations, was one 
of the earliest, and is still one of the best. It includes a motor-driven 
interrupter, make and break occur at zero current, and the am plitude 
of oscillation during the period of make is at a maximum. The 
design of the first continuous-wave transmitter was commenced in 
France in 1916, and the first two sets were made at Havre by German 
prisoners of war, and these were used at first for forward observation 
work. Continuous wave working was for a long time almost pecu- 
liarly an artillery monopoly. 

Other sets described by the lecturer were the W. T. set, French, 
C. W. Mark I; Mark II (which was found unsuitable for rapid 
reproduction); and Mark III (in which power is supplied to the 
transmitter by battery and high-tension unit, and the receiving 
group of which includes the heterodyne wavemeter and a selector) ; 
the 60-watt C. W., 120-watt C. W. ; 500-watt C. W., 250-watt C. W. 

The 120-watt C. W. set consists of one case of instruments, the 
batteries for operating and the portable aerial gear, and the whole 
can be packed in a 20 cwt. motor van. The instruments include a 
rotary converter for supplying the high-tension current, a rectifier, 
and a receiver with a separate heterodyne which can be used as a 
wavemeter for tuning the transmitter. A “T” aerial of two wires 
300 ft. long is employed, supported on two portable 48 ft. masts. 
With the 500-watt set the same aerial is used as for the 120 “Watt 
set, but is carried on 70 ft. masts. 

It has been suggested that T should state what a heterodyne is. 
As the emission of continuous or undamped waves caused by the 
oscillation of a wave circuit takes place at frequencies too high to 
be audible, an oscillation of slightly different frequency is im posed 
at the receiving end. This causes a beat between the two oscilla- 
tions of a frequency equal to the numerical difference between the 
two. As the producer of the secondary oscillation is provided with 
a variable condenser, this beat can be varied to any desired audible 
frequency on either side of a silence point at which the two fre- 
quencies are the same. Hence a calibration of the position of this 
silence point permits of the utilisation of the instrument as a wave- 
meter, as well as a means of telephonic reception. 


With regard to the necessity of central research, early in 1915 
a definite section for ex perimental work was brought into being under 
an officer on sick leave from France. It grew and increased the 
scope of its activities, and in the autumn of 1916 broke away and 
started an independent existence as the Signals Experimental 
Station under Col. A. H. Bagnold. The object of this portion of the 


lecture is to point out the necessity of such an establishment, and . 


though the necessity is thrown into more immediate relief by the 
stress of war, it is almost equally existent in the affairs of peace. 
Research, naturally, could not be carried on conveniently in an 
actual theatre of war. It is necessary for anyone engaged in research 
to be in touch with others similarly engaged, and it is essential for 
those engaged in research work for the Army to maintain a close 
liaison with those working for the other forces and a close touch with 
the manufacturing possibilities of Government factories and private 
firms. Monthly meetings were held of representatives from the 
Signal Service in the field, the War Office (both general staff and. 
supply), the signal factories, the inspection branch, and the experi- 
mental staff, at which everything, from general policy to manufac- 
_ turing details, was discussed. Lists of experiments and records of 
all research were kept and pamphlets prepared giving instructions 
for all instruments; a monthly report was circulated to the other 
services and our Allies, and we received similar literature from them. 
Personal touch was kept by frequent visits between the various 
establishments, and the ideas and discoveries of private firms were 
placed at our disposal. All of this was very necessary. There is 
a tendency to treat research as a matter by itself. It is not, and 
never can be, any more than mathematics. Each service in the war 


had to work out its own problems along its own lines, and the same . 


is true of peace organisation. If we are to succeed in the higher 
branches of industry it will be rather by the cumulative effect of 
local and sectional effort working in a general fraternity than by the 
more ponderous action of a centrally directed mass. 


In reference to the evolution of service apparatus, as the need for 
greater numbers of instruments became felt, the necessity for 
standardisation of design and the definite adoption of a policy 
became more insistent. The lack of general policy with regard to 
wireless, which has to establish itself in the confidence of those who 
would have to rely on it before any such policy would be formulated 
in itself produced a vicious circle from which escape was difficult. 
Early in 1917 Hindenburg stated that the advantages of wireless 
were out weighed by the dangers attending its use, and ex pressed the 
opinion that it should be used as a subsidiary branch of the Flying 
Corps organisation. His argument was that his compass stations 
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had been able to follow the intentions of the Russian staff, who were 
using wireless freely through the battle of Tannenberg, and that the 
Germans won the battle by that means. But as better results were 
obtained opinion was better formulated, policy began to crystallise, 
and method of design and direction of research took definite shape. 
Everything possible is standardised, reducing draughtsmen’s work 
to the minimum, and the system of production ensures that by the 


_time the final model has been tested and approved every detail has 


been gone into from the manufacturing point of view. It is in regard 
to forward sets that ingenuity is taxed. Various attempts have been 
made at providing man-driven power, but none were really satis- 
factory, so in the main we were thrown back mainly on storage 
batteries with all their drawbacks. Constant recharging means 
constant traffic to and from the front. This limita the power of 
transmission and more particularly of reception. This is the main 
reason why the tendency has been to rely more and more on con- 
tinuous wave working, on account of the small range of frequency 
through which the heterodyne is audible and the consequent possi- 
bility of elimination of undesired signals by comparatively small 
change in the wave length. It has also led to the abandonment of 
the auto-heterodyne, as the receiving set oscillating back in its own 
aerials causes interference with other sets in the neighbourhood. 
Whether it will be possible to use the auto-heterodyne method by 
reception on a revolving frame of limited transmitting power, but 
having also selective properties due to the directional nature of its 
receipt, remains tu be seen. 

Unless the grow ing confidence in wireless can be completely 
justified there is just the danger of a setback. It was in the forward 
zone that instruments had to be most numerous and to contend with 
the largest amount of jamming. Much can be effected by the use 
of continuous wave working, but heavy spark jamming is difficult 
to deal with, even with the loosest of coupling. The German wireless. 
in the 1918 offensive put down what can only be described as a wire- 
less barrage. Our experiments must be directed towards providing 
good low-power sets proof as far as possible against spark and atmo- 
spherics. The French have experimented with a system in which 


. & continuous wave signal is heterodyned to a supersonic frequency 


and then passed through a selective system in which damped oscilla- 
tions produce a free wave, while the undam ped oscillation produces 
a stationary wave. An amplifier is coupled at the point where the 
stationary wave is a maximum and the free wave a minimum, 
thereby largely eliminating spark and atmospheric interference. 
Another development is the use of two frequencies, one much 
higher than the other and interrupting or modulating the higher 
frequency at the frequency of the lower. Another system, which 
forms one of our current ex periments, is the use of continuous wave 
system, the transmitter and receiver working at the same time, 
heterodyning each other. It is claimed that it is comparatively free 
from jamming, but it is expensive in power. Our latest wireless 
telephone set is on a par with, if not ahead of any: I have here a 
German valve, which is mainly hand made, while ours is a machine 
made product. We have now transmitting valves for 30-watt and 
60-watt input, and for higher powers we use a naval 250-watt valve, 
which, by using one or two valves, gives the useful scale of 30, 60, 
120, 250 and 500 watts for sets ranging from 5 to 800 miles. 

The lecturer concluded by advocating the organisation of a central 
bureau for co-ordinating and disseminating information. The 
centre, he said, would have to feed the branches, but the process 
must be reciprocal. The central bureau should digest the informa-. 
tion and issue it to all concerned. The bureau should deal with 
foreign as well as British matter, and a universal standard index 
should be compiled. 
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Electric Welding: Its Theory, Practice, Application 
and Economics." 


By H. S. MARQUAND. 

(Con'inued from ‘page 469.) 
Summary.—In the present article the autnor aeals generally with the Thomson process of resistance welding, and describes plant which 
is used for spot welding, seam welding and butt welding. The requirements of clamps are considered, and the application of the 
method ie described to chain welding, tvre welding and wire welding. Directions are given for the preparation of work, and some 


reference is made to the regulation of current and the consumption of electric energy. Iv conclusion, a brief description is given of the 
_ electro-percussive method of welding, and the development and possibilities of the resistance method is outlined. 


CHaIn WELDING. | 

Probably the heaviest application of electric resistance 
: welding is the welding of chain-links. Chains. heavy and 
light, can now be built up and finished completely from a coil 
of wire by means of automatic chain bending and chain 
welding machines. Links can be successfully bw'lt up and 
welded from a coil of wire up to 3 in. in diameter. The follow- 
ing descriptions and illustrat’‘ons were kindly supplied by the 
British Insulated & Ilelsby Cable Company, who manufacture 
the famous Prescot welders. 


The Bending Machine—The coil of wire is first fed into a 
machine (Fig. 9), where it is cut off and automatically moulded 
into the required links, which are then fed into the welder, 
where they are joined up and welded and swaged, and passed 
out as a continuous chain. 

The machine shown in Fig. 9 is of medium size. The 
maximum diameter of wire with which it will deal is +; in. 
and it will turn out 40 to 50 links per minute, the power re- 
quired to drive this machine being only 2 H.P. to 4 H.P. The 
machine is belt driven, and is fitted with fast and loose pulley. 


` 


Fic. 9.—CHAIN BENDING AND LINK FoRMING MACHINE. 


The control is by hand lever. This lever is situated at the 
front of the machine at the right-hand, or driving, end. There 
is also a foot-operated, lever, attached by a chain to the hand 
lever, which, when depressed, throws the belt on to the loose 
pulley, and biiags into operation a brake acting on the fly- 
wheel. This enables the machine to be stopped almost in- 
stantly in case of emergency. | 
Power is transmitted to the back shaft through a pair of 
double-helical wheels. Mounted on the back shaft are three 
cams, the first of which is a triple-path cam, which operates all 
the tools forming the link. The centre path pushes forward 
the main slide. This slide carries a parting off tool and two 
bending tools, which form the link into a U-shape from the 
back of the mandrel. The two side paths operate the levers 


carrying the tucking tools which close the link at the front 


of the mandrel. 
The second cam on the back shaft operates the gripping 


able, so that the length of feed may be regulated to suit any 
size of link within the range of the machine. From this cam 
the feed slide is operated through a bell crank-lever. The 
feeding end of this lever is fitted with a device which grips the 
wire on the feed stroke of the slide, and automatically releases 
it when the end of the stroke is reached. This gripping 
arrangenient is fitted with a small cam which enables it to be 
thrown out of action at any time. The main use of this small 
cam, however, is to allow the machine to be started up, and the 
motions to be put into operation before actually starting to 
make chain. The cam is fitted with a lever for finger-and- 
thumb operation, and should be put in action when the slide 
is on the back stroke. 

Running from back to front of the machine on the right 
hand is a shaft driven from the backshaft through a pair of 
bevel gears. Mounted ou this shaft are two cams and a spur 
pinion ; the first cam operates the levers, which raise and lower 


= the top mandrel. This operation allows the formed link to be 


taken out by the fingers. The second cam is responsible for 
the in-and-out motion of the lacing spindle. 
The pinion drives a spur wheel in the face of which is sunk a 


cam path. From this path, motion is given to a quadrant ` 


which drives the lacing spindle in a semi-rotary manner. The 
semi-rotary movement is carried out in two-stages each of 
90 deg. The stroke of the lacing spindle is adjustable. 

The mandrel is made in two parts, upper and lower; the 
lower part is stationary, acting only as a stop, and stiffening 
block for the upper mandrel round the bottom end of which the 
link is bent. The groove down the front of the mandrel is for 
the convenience of lacing. 

An adjustable cutting die is fitted, so that the wire may be 
parted of clean. | 

On the extreme left of the machine is a straightening device 
consisting of eight adjustable rollers, four in the vertical plane, 
followed by four in the horizontal plane. The rollers should be 
adjusted so that they make the wire reasonably straight and no 
moie. 

A. safety arrangement is fitted on each machine at the driv- 
ing end of the backshaft. This consists of four holes drilled 


_ through a special flange fitted to the end of the shaft and into 


lever, which holds the wire while it is being cut off. The 


length of the path of this cam can be varied. The adjustment 
for gripping different diameters of wire is made by a screw at 
the gripping end of the lever. 

The third cam operates the feed. This cam is made adjust- 


the boss of the double-helical wheel. Four pins are supplied to 
fit these holes, but the number of pins used varies of course 
with the diameter of wire and size of link being made in the 
machine. 


Operation of the Bending Machine.—The first two or three 
feet of the coil of wire should be straightened by hand, then, 
after slackening off the straightening rollers, the end of the 
wire must be threaded between the rollers through the grip- 
ping device on the feed slide and through the cutting die until 
the end is about } in. through on the mandrel side. 

The straightening device is then adjusted, and the flywheel 
turned round until the shearing tool cuts off the projecting 
4 in. of wire. | 

After adjusting the feed grip, main grip, length of feed and 
stroke of lacing spindle to suit the wire and link, the machine 
is ready for work. | l 

First, the belt is thrown over on to the fast pulley and the 
feed slide is on the back stroke, the small cam is slipped over, 
thus placing the feed grip into action. The machine does the 
rest, and its cycle of operations is as follows :— 

On the forward stroke of the feed slide the wire is palled 
through the straightening rollers, and the end is fed behind 
the mandrel. As the slide reaches the end of the feed stroke 
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‘the main grip comes down and holds the wire down on an 
‘anvil. While this is taking place the back slide is moving 
forward, and as soon as the wire is gripped the shearing tool 


cuts off the length for the link. This piece of wire is caught by : 


the back bending tools, and bent U-shape round the man- 
drel. Next, the tucking tools come into operation, and bend 
the ends of the U towards each other, thus completing the 
dink. The lacing spindle now moves forward, and the fingers 
close on the completed link. As soon as the link is held by 
the lacing fingers, the top mandrel rises to allow it to be with- 
drawn. When the link is clear the mandrel drops down, and 
the wire is fed behind for the next link. Meanwhile the lacing 
spindle makes a quarter of a turn, thus changing the position 
of the first link from the horizontal to the vertical plane, and 
then moves forward again to enable the fingers to place the 
link in the groove in the mandrel. When the second link is 
formed it is threaded into the first link. The fingers then 
retire and are again turned through an angle of 90 deg. to the 
horizontal plane ready to take the second link. ` 


Fic. 10.—Caars WELDING MACHINE. 


- 


‘The motions of the lacing spindle are so arranged that the 
joint on every second link is on the same side, so that the chain 
when being welded has only to pass through the welder twice, 
and thus the cycle of operations is complete. 


The Welder—The assembled chain is next fed into the 
welding machine (Fig. 10), from which it is turned out a per- 
fectly finished and uniform article. In this machine, which 
corresponds in size to the bending machine described above, 
from 10 to 18 links can be welded per minute, with a power 
consumption of about 2 H.P. 

The machine consists of a cast-iron stand, on which is 
mounted a single-phase transformer and all the necessary 
working parts. 

Mechanical power is supplied by a belt-drive on to a fly- 
wheel pulley. Spur teeth, cut.on the inner side of the flv- 
wheel rim, drive a pinion and half clutch, which runs loose on 
the end of the cam shaft. The other half of the coupling shdes 
along the cam shaft. and is thrown in mesh by a hand-operated 
dever on the left-hand side of the machine. All the cams are 
mounted on one shaft. 
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The electrodes are clamped in position on the front of the 
secondary casting. o E 

The transformer is pivoted, and is tilted forward by a cam 
to bring the electrodes into contact with the link. A spring 
brings the transformer back after heating. Wach of the up- 
setting tools is operated by a separate two-step cam. The 
first step closes the ends of the link to make contact, and the 
second upsets the weld. The upsetting tools are opened again 
by springs. The tools are provided with screw adjustment. 
The swaging tools are closed by cams and opened by a spring. 
Screw adjustments is provided to the tools. | 

The trimming tool, for cutting off the fins, left on the link 
after swaging, is operated through a bell crank lever from a 
cam. 

At the extreme right of the machine is the feed cam which . 
acts upon a lever. At the feeding end of this lever is a pawl 
which engages the links of the chain on the feed stroke and 
slides over them on the return stroke. The length of the feed 
is adjusted in the cam. 

When being welded, the chain rests upon an adjustable 
saddle guide. 

At the back of the machine is fitted a cam operated auto- 
matic switch. A main switch and fuse box is fitted at the 
left-hand side of the machine. 

For regulating the heating speed at the weld a five-speed 
plug is provided at the back of the transformer. 

The front part of the secondary is fitted with four water 
nipples, so that a flow of cooling water may be passed through 
to prevent overheating. l 

Cooling water should be supplied through a half-inch dia- 
meter rubber hose. The first connection should be between 
the supply tap and the bottom nipple on either side of the 
secondary, the second between the top nipple on the same side 
of the secondary to the nottom bipple on the opposite side of 
the secondaiy. From the remaining nipple at the top of the 
secondary a third length of hose should be connected to the 
return tank or drain. 7 


Operation of the W elder.—First of all, the machine is adjusted 
to suit the chain to be welded, then the main switch is closed, 
the cooling water turned on, and the machine drive set in 
motion. l 

Next, the chain is placed in position on the saddle with the 
first link resting on the bridge. It will be found an advantage 
to thread a piece of wire through the first link, for the purpose 
of feeding until a sufficient length of chain has been welded 
to reach the feed box. 

The clutch lever is ther pulled towards the centre of the 
machine, and then released. This will engage the clutch ; 
then the upsetting tools will close the joint of the link, and the 
transformer will tilt forward. As soon as the electrodes make 
contact with the lirfk, the automatic switch closes, the clutch 
automatically disengages itself and heating commences at the 
joint in the link. ; 

When welding heat is reached the lever should be pulled over 
again. This will put the cam shaft in motion again. The full 
cycle of operations which takes place is as follows :— 


1. The automatic switch opens. 

2. The weld is upset. 

3. The transformer tilts back. 

4. The weld is swaged, and the upsetting tools release the 
link. 

5. The feed draws the next link in position. / 

6. Tlie fins are trimmed off the link, which enters the 
trimming box. 

7. The upsetting tools close the joint in the new link. 

8. The transformer tilts forward, and causes the electrodes 
to make contact at each side of the joint. 

9, The automatic switch closes and heating commences. 

10. The clutch is automatically thrown out. 

If either electrodes fails to make contact with the links, it 
should be adjusted bv means of the screw provided for the 
purpose at its top end. | 

(To be continued.) 
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Spectrum Analysis and Atomic Structure. 
(Continued from p. 473.) , 


Continuing these arguments in the third lecture, Sir J. J. Thomson 
said that, if the hydrogen atom consisted merely of a positive charge 
and one electron in a definite equilibrium position, we should ex pect 
a hydrogen spectrum of one line only; if the electron described a 
planetary orbit, we should expect a continuous spectrum. But 
we knew several hydrogen spectra with large numbers of lines. If 
however, the electric force within the atoms varied as u? sin cu/cu, 
as he had suggested, being periodic and alternately attractive and 
repulsive, the electron might occupy an infinite number of equilibrium 
positions, becoming more and more crowded as we approached the 
centre; the distances would be in the harmonic progression }, 4, 
$,... ., and we should be furnished with the potentiality of an 
infinite number of lines, each corresponding to some hydrogen atom 
in a particular condition. In the diagrams of spectra exhibited 
the lines represented frequencies y (the reciprocals of the wave- 
lengths). There were two hydrogen spectra, in both of which 
the lines crowded towardsya limit on the violet side; that limit was 
the same for the two spectra, but the rhythmic groupings, the series, 
were not the same. 

Balmer (Basel, 1885) had given a simple formula for the first 
hydrogen sepctrum, which had proved the starting point of the 
‘greatest extension spectroscopy had known. According to that 
formula frequency y= N ( ee 


32 m sa 


Now 


, Where N was a constant and m 


any integer greater than 2, the values of m for the consecutive lines 
in the spectrum being 3 (the red line), 4 the green line and so on. 
Balmer’s formula only held for hydrogen, and the extension of 
the formula to the more complicated case of the alkali metals was 
chiefly due to Rydberg (Sweden): more recently Rydberg’s formule 
had been improved, notably by Ritz and by Hicks. For the alkali 
metals no sinvle formula was applicable; Rydberg had to sort the 
lines out to find a formula of the Balmer type for each series. 
Rydberg’s formula was . 
c | l 
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the N there was the same constant as Balmers N, which was a 
most remarkable fact: the m was constant for each series, n might 
be any integer, and the u were fractional quantities. In the case 
of sodium the spectra exhibited showed the * principal” series, 
and two other series, the “sharp” and the,” diffuse“; the latter 
two had a common limit. Four types of formule for v might be 
distinguished in the cases of the alkali metals— 
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the three first corresponded to the primary series of Rvdberg, the 
fourth to his secondary series. All the series of an element were 
connected with one another, and they consisted of doublets and 
triplets repeated in each series; the series were characterised by 
the circumstance that lines belonging fo the same series were almost 
invariably affected in a similar way by electric or magnetic forces 
or by ‘pressure, as would further be explained. 

It was noteworthy, Prof. Thomson continued, that the formule 
yielded the frequency itself and not, as in the case of the pendulum, 
the square of the frequency. That was in agreement with what 
he had explained in the first lecture, namely, that the vibrations 
could not be of the ordinary pendulum type, except in the case 
that the electron was oscillating about a line of magnetic force. 
Such a system was demonstrated by approaching a magnet to the 
bluish column of negative particles emitted by the Wehnelt kathode 
of a discharge bulb; the column was seen to curl up, and if the 
field were very strong, Sir Joseph explained, each particle would 
describe a circle. As the encrgy exhausted itself the circles became 
smaller and smaller, but the frequency was proportional to the 
magnetic field intensity. and the size of the circle did not affect 
the period, which remained unchanged, independent of the energy 
from the beginning to the end of the vibration. That different 
types of spectra were also of different appearance was shown with 
the aid of an argon tube bent to a spiral; the ordinary induction- 
coil discharge gave a reddish glow: when the circuit comprised a 
Leiden jar, the colour turned into blue; spectroscopically these 
two luminosities would be found to represent different types. When 


helium had been observed to give two kinds of spectra, it had been 
suggested that the second spectrum was due to some impurity or 
modification of helium which was distinguished as parhelium. A 
long controversy had arisen; though, however, the identity of the 
two kinds of helium was no longer doubted, they were distinct in a 
certain sense, since the helium which emitted the one spectrum 
was not the same helium that emitted the other. The atom which 
gave one line was not strictly in the same condition as another 
atom emitting another line, and the atoms producing the D line of 
sodium were, as he had previously stated, far more numerous than 
those giving rise to other sodium lines, and for that reason the D 


line was relatively so strong. Another demonstration was later 


interposed to illustrate the fact that the same body which emitted a 
certain radiation could also absorb that radiation. Within an 
enclosure kept at constant temperature, emission and absorption 
would balance one another after thermal equilibrium had been 
established. The observer would hence not be able to distinguish 
anything within that enclosure. This was shown by introducing a 
wire loop into a hot muffle; the dark image of the loop was first 
seen on the screen, but it rapidly faded and became invisible within 
a few minutes. 

Sir Joseph then returned to his conception of the atom, in which 
the electric force, though not following the inverse square law, 
increased as we approached the centre, and was always accom- 
panied by a magnetic force. There was thus a series of shells of 
attractive and repulsive electric forces, and superposed on this a 
field of magnetic force; the boundaries of these shells, the radii of 
which were in harmonic progression, represented places where both 
the electric and the magnetic forces vanished. The electric force 
was assumed to vary as wv? sin 2en/2cu; u was equal l;r, where r 


“was the distance of an electron from the centre in an atom of 


radius a. When r was great by comparison with c, the sine fac- 
tor would be unity and would hence not affect the force at great 
distances. The condition for the equilibrium positions of the 
electron within the atom would be sin 2ev=0, or 2cu=nr, and 
r=2eu/nz. The magnetice force which varied as a function of 
(a?—r*) would, therefore, be given by a?—4c? ‘n?x? ; the frequency v 
would vary according to the same formula which might be written 
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That expression was of the Rydberg type. 

When more than one electron was present the position of 
equilibrium would not be where the force due to the positive charge 
vanished, but where this force at any electron balanced the repulsion 
due to the other electrons. The equilibrium condition then changed, 
from sin 2cu=0, or 2cu=nr, into 2en=nx(n+5), where 8 was 
dependent upon the repulsion. Vanishing would occur both when 
sin cu=0 and when cos cv =0, that is when cu=n7 and cu=(n- })z. 
In the former case r would be 1 /n7z, in the latter case r=1 /(m+4)zt. 
We hence obtained two groups of solutions for the equilibrium- 
calculations, an even group and an odd group; in the principal 
series the electrons were in the even positions, in the sharp series 
in the odd positions. The boundary of the atom might coincide 
with an even position of the electron or with an odd position; in 
the former, even case the first term of the Rydberg series would be 
1/(n+4)?, in the latter case 1/n?. If an electron were torn off from 
the atom, the boundary would be disturbed, and a new series of 
lines would be excited in the spectrum. 

(To be continued.) 


The Lighting of Carriages on Electric Railways.—A 
recent Paper by C. W. Wilder and A. E. Allen, before the 
Hluminating Engineering Society in the United States, gives 
some particulars of the lighting conditions in carriages on 
urban electric railways in New York City. Speaking generally, 
the conditions seem not dissimilar from those met with in 
London. The average illumination encountered seems to be 
in the neighbourhood of 2-3 ft.-candles, and the consumption 
recommended is l-4 watts per square foot. Naturally the 
voltage supplied to the lamps, and hence also the illumination, 
varies Within very considerable limits. We notice in the 
illustrations one other feature which is. unfortunately, familiar 
to Londoners—the somewhat elaborate provision made for 
“strap hanging.” 
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The Technical Teacher. 


It is difficult to name a more important civil service than 
that performed by the technical teacher. 

It is difficult to name a more hard-working or con- 
scientious labourer than the technical teacher, whose 
labours often extend beyond the popular eight-hour day. 

It is dificult to name a man upon whom the future 
industrial prosperity of this nation more depends than upon 
the technical teacher. 

And yet we doubt if it is possible to name a man who 


has received so little compensation during the past four — 
Unlike the workman 


vears for the increased cost of living. 
the technical teacher has no trade union ; indeed, he appears 
to have no adequate representative organisation at all. 


Unlike the doctor or lawyer he has no fees that can be 


raised. 

The civil servant has been granted a large increase in 
salary, plus a substantial bonus; so also the electrical 
station engineer; but the technical teacher, until quite 
recently, has received no addition to his paltry rate of pay, 
and the addition—now it has come—is a mere bagatelle ; 
it amounts in some cases to less than 74 per cent. of his 
salary ! 

There is a general impression that the technical teacher 
‘1s benefiting by a new and generous scale of salaries follow- 
ing on the Fisher legislation. As yet, however, no new scale 
has been adopted. It is being urged that teachers in 
London technical schools shall be brought under the scale 
laid down by the London County Council, and already 
applied in its own schools. And in spite of the obvious 
inadequacy: and injustice of this scale, it seems likely that 
t will be enforced. As to its inadequacy, what more need 
be said than that for its highest grade of teacher—one of 
whose qualifications on entering the profession must he 
an honours degree or its equivalent—it proposes a starting 
salary of £150 per annum, and that the maximum for the 
head of an engineering department is fixed at £800—a 
salary which in a commercial post demanding no greater 
qualifications in experience and personality, and far less in 
technical training and ability, would be thought inadequate 
in these times even as a starting minimum. 

For pre-war days such a scale as that of the L.C.C. might 
have been acceptable, but under present conditions it is 
inadequate and unjust. 

We take up this matter once again because we feel that 
it is of great public importance. It involves much more 


than the immediate welfare of a few hundred teachers, for . 


this fixing of a scale of salaries—along with the consequent 
conditions of service, including superannuation—is going 
to determine the degree of technical efficiency of the British 
nation in the coming years. For it will determine whether 
our technical schools shall be run by men of brain, training, 
experience and strong personality, or by men of much lower 
calibre. It will thus determine whether our sons shall go 
out into the world adequately equipped or inadequately. 


Has the London County Council faced this simple issue ? - 


Have the facts been brought to the attention of Mr. Fisher ? 

We have recently referred to several examples of positions 
which have been advertised at wholly inadequate salaries. 
For example, there are assistants for the Glasgow Technical 
College at £150-£175; a principal lecturer for the Gold- 
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smiths’ College at £150-£240 ; and the head of the electrical 
department at the Brighton Municipal Technical College 
for £300 per annum. There is no suggestion that these 
inadequate salaries should be increased by a war bonus. 
It would be well if some of our colleges would take a 
lesson from the University of Manchester, where it has 
been decided that no junior lecturer or demonstrator shall 
be appointed at less than £200 per annum, no senior at 
less than £300, and no Assistant Professor at less than £400. 

It is said that as a nation we are given to belittling our- 
selves. The truth rather is that we are given sometimes to 
being little. We do it in queer and unexpected things. 
The City of London School decides to award this year no 
scholarships. The Treasury refuses to allow expenditure 
on parachutes for airmen.’ These things. in the name of 
economy, which should mean efficiency ! 

We sincerely pray, if it be not too late, that the matter 
of salaries for technical teachers may not be chosen for an 
exhibition of gigantic littleness. 


Reviews. 


. Alternating-Current Electrical Engineering. By Pnie KEMP: 


(London: Macmillan & Co., Ltd.) Pp. xi.— 494. 17s. net. 


It has been difficult to decide from what point of view to 
discuss this book, but as the author tells us that he has 
“ endeavoured to combine theory with practice, since a certain 
amount of the former is necessary to understand properly the 
application to practical work,” we conclude that it is wiitten 
primarily from the practical point of view. It has also been 

“ designed to cover the syllabus for the Grade II. (A.C.) Paper 
of the City and Guilds Examination,” so that presumably it is 
intended to give the candidates for that examination an insight 
into modern practice. Unfortunately, however. the author 
has failed to keep himself up-to-date in practical matters for 
The figures he gives for the outputs of machines. 
as well as the limiting values in design, are by no means 
representative of modern practice. Take, for example, the 
outputs of rotary converters. In the first place, we are told 
that `“ 25 cycles has become more or less a standard for rotary 
converter work,” and that ‘ successful operation can also be 
obtained at a frequency of 50, but this is about the limit from a 
practical point of view.” What will the Americans say to that? 
He then tells us that modern 50-cycle converters of 600 kw. to 
900 kw. would have 12 to 16 poles, whilst the number of poles 
for a 1,500-kw. converter is left blank. The design data show 
a similar time-lag. The regulation of an alternator is given as 
6 per cent. and 20 per cent., and the maximum peripheral 
speed allowable for an induction motor as 5,000 ft. per minute. 
Then again, the important question of insulation is not touched 

upon, nor are any methods of self-synchronising rotary con- 
verters. 

Turning now to the theoretical part of the book, the only 
new thing is the author’s method of harmonic analysis, which 
can certainly be recommended. Itis unfortunate, however, that 
the method with which it is compared deals only with the first 
principles of the subject, and all the improvements which have- 
been brought out in the last 10 or 15 years are not mentioned. 
The rest of the theoretical portion would also be of much more 
value if references were given to works which go into the matter 
in more detail. For example, in the design of an alternator, 
the reader is advised to take the synchronous reactance as- 
15 or 20 per cent. because a more exact calculation is rather 
involved. This is, perhaps, justifiable in a book of this sort, but 
reference should certainly have been made to other works. 

In some of his explanations and descriptions, the author 
breaks off just at the point which is of most interest to the 
student. He explains the current-rush on switching in & 
transformer, but does not say how it is avoided in practice. 
He tells us that the induction regulator is not satisfactory, but. 
He states that an induction generator: 
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must be in parallel with another alternating-current generator, 
but.omits to state that the latter must be synchronous. 

Actual errors in the theoretical portion are very few, but we 
find that the rotor current of an induction motor is given as 
being equal to the stator current multiplied by the ratio of 
stator to rotor conductors, and the explanation of the split-pole 
converter is limited to the regulation obtained by altering the 
wave-form. 

The use of centimetre and inch units is very- confusing. 
Sometimes one is used, sometimes the other, and sometimes 
alternative figures are given. The expression ampere-con- 
ductors per unit diameter does not seem to have any advantage 
over the more usual ampere-conductors per unit periphery. 

| R. G. 
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The ‘Electrician ” Directory & Handbook of the Electrical En- 
gineering & Allied Trades, 1919. (London: Benn Brothers.) 
Pp. 1331. 15s. net. 
Notwithstanding the shortage of paper the current issue. 
of what is generally known as THE ELECTRICIAN Electrical 
Trades’ Directory contains 80 pages more than that of last. 
year. The “ handbook ” portion, containing technical, legal 
and other information, shows practically no change. In the 
course of time we hope it may be possible to expand this part 
to its pre-war proportions. The econ sections have been 
improved in detail, and thumbholes have been introduced 
which make for convenience. We do not doubt that our 
readers will appreciate these innovations and the improved 
appearance of the present edition. 


Nomenclature in Wireless Telegraphy —IT. 


By W. H. ECCLES, D.Sc. - 
(Continued from page 475.) 


The terminology suggested in last week’s issue is intended 
for application principally to the ionic tubes used in radio- 
telegraphy. In general the term “ionic tubes ” is held to 
comprise the tubes associated with the names of Geissler, 
Crookes, Röntgen, Braun and others, as well as those used in 
radio work. these all being tubes, usually vacuous, in which 
ions play an important part. ° l 

The ionic tubes used in radio work include— 

(2) Diones, such as the Lodge valve, the Fleming valve, 
the kenotron rectifier, the Brown thermionic relay, and cathode 
ray relays operated magnetically ; 

(b) TRIoDEs, such as the audion, the Lieben-Reisz tube, the 
photron, the dynatron. In these there is a cathode, an anode, 
and a control electrode which may be internal or external. 
The cathode is usually a filament, heated electrically ; but we 
May expect to see triodes in which the ions are produced by 
focussing heat rays from an external source on an internal 
cathode, or by heating the cathode by bombardment, or by 
focussing light rays cn a photo-electric cathode. 

Oscillatory circuits maintained in electrical vibration by 
any kind of triode can be discussed in general terms without 
specifving the particular tvpe of triode to be used. 

(c) TetTRopEs.—Audions are sometimes seen with two grids 
‘one inside the other, for use simultaneously ; but at preent, 
the most important tetrode isthe General Electric plio-dynatron. 
This is a dynatron with a grid. : 


It is onlv fair to point out that difficulties arise sometimes 
in this mode of classification, as in others. For instance, a 
two-way cathode ray switch may be made by arranging that 
a stream of electrons from a hot filament is deflected on to one 
or other of two anodes by the electric field of two internal or 
external plates. Such a tube has two anodes, a cathode and 
two field plates. It is, therefore, a pentode. But since the 
two anodes are in operation only one at a time it ought, per- 
haps, to be classified as a tetrode. Again, suppose the control 
plates replaced by a coil, the magnetic field of which deflects the 
flying electrons ; the tube is now a triode if the two anodes are 
counted separately, but is a diode if account is taken of the 
fact that only one anode functions ata time. Probably it may 
be best to keep for this rather special piece of apparatus the 
name of two-way ionic switch. 


NAMES OF CERTAIN PROCESSES. 

Tet us consider first some of the new methods used in mag- 
nifying rapidly varying voltages. In Fig. 1 appears a method 
of using the triode which I have on occasion called “ retro- 
active amplification.” Mr. E. H. Armstrong would probably 
call it “regenerative amplification.” Both of these are 
cumbrous terms and both fail to convey the idea that when 
‘oscillatory circuits are involved the coupling may be so ad- 


Justed as to get increasing amplification and yet keep just 


within the limit at which the circuits would be maintained in 
oscillation by the triode and its battery. Any term proposed 
must, besides, be appropriate for a well-known application of 
this principle to the reception of spark signals in which the 


control and the repeat circuits are both oscillatory and both 
very nearly in tune with the incoming signals. In this latter 
case a slight increase of the coupling causes the triode and its 
circuits to become generative, and from this point of view the 
circuit might be said to be then in the “ sub-generative ” 
adjustment. l 

From still another point of view we may regard this adjust- 
ment towards limiting retro-action as being such as almost to 
make the damping zero; and this immediately points out 
another adjustment which is sometimes of utility, in which, 
by using the coupling reversed from that indicated above, the 
action of the triode and its battery is to increase the damping 
of the assemblage. This latter condition may plausibly be 
called ‘‘ superdamped,”’ leading us to use “ dedamped ” for 
the adjustment tending to make the damping zero. We cannot 
use ‘‘undamped ” rather than `“ dédamped ” because “ un- 
damped " has already an accepted technical meaning. 

I do not suggest that “ dedamped ” is a feasible solution of 
this problem of naming these processes. It fails under tests 
C, D and G, at least. Perhaps readers may supply a better 
term. 


Fig. 1. 


On the other hand, the term ' sub-generative, which covers 
nearly the same ground though from a different point of view, 
appears to fulfil most of the conditions A to K when oscillatory 
circuits are concerned, though it is inappropriate to the case 
of the aperiodic retroactive amplification from which we 
started on this quest. 

So far as matter already printed is concerned. these amplifiers 
have been called variously “‘ back coupled,” * kick baek,” 
“reactive ” or “retroactive” amplifiers. Back coupling 
appears in so many radio circuits used with triodes that some 
mention must be made of the terminology. The interaction 
between the repeat and control circuits may be by magnetic, 
electric or ohmic couplings—that is, coils or condensers or 
resistances, or combinations of these, may be used for con- 
veying an action from the anode circuit to the grid circuit. 
This is often called “ reaction.” Unhappily, this is a difficult 
term to use in reasoning about coupled circuits, for “ reaction ” 
has by long association come to mean quite a difierent thing 
from the process under discussion. In various sciences 
reaction means a response to stimulus, and is usually such as ` 
to oppose the stimulus. For instance, in mechanics we have 
reaction contrasted with action in the sentence, “ Action and 
reaction are equal and opposite.” The term is also used in 
physiology in a similar way. In electrical parlance the 
reaction of a secondary coil upon a primary is well understood, 
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and, again, the armature reaction in a machine is a very 
definite thing. Reaction, in short, is universally a secondary 
action tending to cancel the primary action. In the case of a 
back coupling in a triode amplifier or a triode generator, the 
anode coil must be regarded as initiating an action upon the 
grid coil—the anode coil as the primary to the grid coil as 
secondary—and the grid current when produced reacts upon 
the anode coil. This has to be kept clear most carefully in 
the theory of the process, or much confusion arises. I have, 
therefore, found very useful the term “ retroaction ” for ex- 
pressing the influence of the anode coil upon the grid coil, and 
have kept the term “ reaction ” to its meaning as universally 
accepted in other branches of science. Though the term 
“ retroaction ” thus satisfies condition F it may be held not to 
satisfy all the other conditions set forth from .4 to K above. 
(T'o be concluded), 


— eee 


Correspondence. 
penn 
THE DIMENSIONS OF TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Pressure of work has prevented mv replying earlier to 
Mr. Low’s letter in your issue of January 17th (p. 107). A 
repetition of the arguments’ already given on matters of 
opinion would scarcely be of interest to your readers ; but, as 
the real proof of the pudding is to be found in the eating, I 
propose to work out a design by my method and again to ask 
Mr. Low to work out a similar one by his method, and to leave 
it to your readers to choose bet ween ‘them. 

For convenience I shall repeat the design for a rec tangular 
coil core type transformer given in my I.B.E. Paper 
( Journal,” Vol. LIV., p. 148), for I there discussed somewhat 
fully the effects of the errors in the assumptions in my theory, 
and any one interested can look this up, and so save repeating 
it here. This design is as follows :—- 
Rating.—100 k.v.a., 5,000/220 volts. 

cycles per second. 
Assumed, or oe —(Copper loss, Pe=-750 watts. 
= Iron loss, P;—-750 watts. 

These have been assumed from the data shewn in Fig. 10-63, 
p- 237, of the * Treatise on Transformers,” which gives 900 
watts as the maximum permissible geometrical mean loss for 
this size of transformer. 

Assumed Data. 
Iron space fa ctor, c; =0:80. 
Copper space-factor, 7 =0°35 (see Fig. 
* Transformers.’’) 

Loss-length, £=3-30 mils. (A 

materials at a given frequency.) 

Resistivity of copper at the working temperature, including 

an allowance for eddy currents, pe=0:90 microhm-inches. 

Specific iron loss, P/” =-0-205, 0-35, 0-55 watts per cubic inch. 

At Aixclensities of B=0-6, 0-8, 1-0 millivolt-seconds per 

square inch. (1 m.v.s. per square inch=100 kilolines per 
square inch = 15,500 c.g.s.) 

Giving P7” /B?2=0:57, 0-56, 0-55 in the above units. 

The “ loss-length ” given corresponds to the first of these. 

Dimension coefficients : Les/Ly=:10 ; 2ler/L g=5 ; le /L=10/3 

Li/Ly=7'5. 

These are convenient round numbers for this type, which 
give very nearly the cheapest proportions. More accurate 
numbers may be substituted from the tables published by the 
author in the “ Treatise’ or the I.E.E. Paper above men- 
tioned. | 
Design. 

Loading: Primary, 101-5 k. v.a. 

Aggregate, XIE=2015 k.v.a. 


Fundamental length, L 


20:3/455 amperes, 50 


10-04, p. 


“constant” for given 


; secondary, 100 k.v.a. 


E DIE Xx Lai 
OV (PrP) (07%) 
201-5 k.v.a. x 3°30 mils. 


~~ 750 watts x 4/ (0-80 x 0-35)’ 
=-1-68 inches. 
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Distance between yokes =L.s=10L,=16°8 in. 

Distance between cores =2lee=5L,=8-4 in. 

Width of core=l;,=(10/3)L)=5-6 in. 

Depth of core =L1=7-5L,=12°6 in. 

Net section of iron=S;=o/l;,Lig—0-80 X5-6 x 12-6=56-5 
sq. in. . 

Net section of copper =S; =-0. Les X 21 5=0°35 X 16:8 x 8-4 
= 49-4 sq. in. 4 

Length of iron=L;=2Les+4les+-4lr =33:6+16:84-22:4 
==72-8 in. 

Length of copper=Le=2Lrs +21 +3] =25-2+411-2+-12-6 
=49-0 in. 

Net volume of iron= Vy = S1L1=56:5 X 72:8=4,100 cubic in. 

Net volume of copper = Ve = ScLe==49-4 X 49-0 ==2,420 cubicin. 


Turns in primary ezN — L SESA 1 f 150x494 4 
urns in primary ay OL, \ bal l 40-6 10-90 1078 y Tal 
=fīl{. 


AFA] 750x494 |i 
2i] 


91010-90 x 1078 x491 
=3 19; 
Section of primary conductor =Sr=5e/2N 1=49-4;1.428 
=0-0346 sq. in. 
Section of secondary conductor=S,9=S-/2NV,=49-4 63:8 
=0-774 sq. in. 


Turns in secondary =.V 


The check calculations are given in the Paper above referred 
to. The iron loss actually comes to 755 watts, which is near 
enough ; the copper loss will always come to its assumed value. 

Now, sir, if vou have an office boy or junior draughtsman 
who can use a slide rule, set him the task of making a similar 
design for 10, 50, 200 k.v.a., or any other size vou like, giving 
him the voltage and current ratings you want, and see what 
he can make of it. His main difficulty will be to know what 
loss to assume. Tell him to look up Fig. 10-63 of “ Trans- 
formers,” or to assume that the permissible loss is proportional 
to the 34th power of the output. He can take all the other 
data exactly the same as above ; but he ean, if he wants to do 
better, refer to Fig. 10-04 to see whether the copper space- 
factor is suitable for the new size. If he knows enough algebra 
to be able to substitute numbers for symbols, I do not think 
he will find any difficulty whatever in getting out a passably 
good design in quite a short time. 

My own impression of the difference between Mr. Low's 
method and'my own is that he has given elegant equations but 
no solutions ready for use, whereas I have given solutions 
ready for consumption even if my equations do not come up to 
his standard of elegance. Mr. Low can best show that my 
impression is a mistaken one by working out a design for the 
same type and rating as I have taken above. Will he please 
also take the same space-factors and the same data for the 
qualities of the materials as I have assumed, even if he does not 
agree that these are right, for obviouslv the selection of right 
values for these has nothing to do with the relative merits of 
the two methods of design ; although it would, of course, affect 
those of the designs themselves. 

If it is convenient for him to take the same losses, so much 
the better ; but the important thing is for him to tell us exactly 
how to choose suitable values for those things which he has to 
assume and which are not always the same, as, for instance, 
the flux and current densities if he assumes them. TI really do - 
want to master his theory, but I am now in a more hopeless 
muddle than ever. 

Before closing, I should mention that the equality of the 
copper and iron losses does not form a portion of my theory. 
The theory does show that if the assumptions made were exact- 
that this would give the smallest transformer for given total: 
losses. But in discussing the designs of section 12, on page 149: 
of the I.E.E. Paper, and in the beginning of section 13, at the- 
top of page 150, it is pointed out that the smallest one js- 
actually obtained with the iron losses somewhat greater than. 
the copper ones.—I am, &c., 

M. V. Technical College, 

Bristol, April 5. 


Davip ROBERTSON 
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Planning a Works Research 
Organisation. 


In what follows we give an account of the discussion, which 
recently took place before the Western Centre of the Institution 
of Electrical Engineers on the Paper by Mr. A. P. M. Fleming 
on `“ Planning a Works Research Organisation.” An abstract 
of this Paper appeared in our issue of Jan. 24th. 


e DISCUSSION. 

Mr H. I. Rocers said that conditions had altered greatly during the 
war. Prior to the war it was possible to compete with Germany and 
America, but hedid not think this was possible to-day owing to high wages 
and cost of materials. It was therefore essential that research work 
should be carried out to a greater extent than in the past. There was a 
special need for scientific management in the colliery, and we must look 
to the engineer for the operation of reduced costs, together with increased 
output. Industrially we had passed through a bloodless revolution, 
but there need be no fear regarding the future. 

Mr. W. A. CHAMEN remarked that although so much research work had 
been done in this country it had been hidden. Research had an im- 
portant bearing on the saving of waste. Research in the first instance 
was associated with new discoveries, and finding out principles or facts 
in science which would lead to new departures. But research covered 
much more than that. The brilliant genius had his place, but he did 
not do the bulk of the work. and that there was room for a large number 
of © plodders.”’ 

Mr. A. ELLIS said there was no industry so capable of the development 
Competition was going to ke very 
severe. In other countries particularly America, research had been taken 
up by large tirms for their own particular purpose, e.g., in the magnificent 
laboratory provided out of Carnegie Funds. We must do hkewise. 
There was no lack of men capable of being technically trained. With 
regard to buildings, an interesting feature was the provision of ducts, 
which sawed much subsequent trouble. With reference to the cost of 
buildings, the Cardiff Technical College, a portion of which it was intended 
to set aside for research work, had cost £55,000, 
ensued regarding a further £5,000 for equipment, and there would be a 
much lon ger discussion when the provision of capable men for training 
the vouths of this country.came forward. Thousands of pounds have 
been spent in fitting up.and the necessity of spending possibly thousands 
more in the creation of a fund from which highly competent men can be 
paid an adequate salary was obvious. This country suffered from the 
formation of rings. If thesc firms, as a result of research, reduced the 


cost of production they would not only benetit: themselves, but the 


community at large. 

Mr. A. L. STANTON said that conditions in America differ greatly. both 
materially and psychologically, from those prevailing here, and more 
should be known about the useful work carried out.for example, by the 
National Physical Laboratory, and Messrs. Hadtields, Ltd., respectively 
representative of high-grade State controlled and privately-owned 
rescarch work developments. A wide meaning was attached to the word 
“research ` in the Paper. For example. it war not easy to accept the 
idea, that an organixation should Fe vested with the control of metters 
grouped uffder such varied headings, embracing elements entirely 
outside the scope of “research as commonly interpreted. Works 
managers, engineers, production superintendents, view room chiefs, and 
other similar executive officials, directly or indirectly responsible for 
production, could not be placed (as the author's grouping would seem to 
infer) subordinate to a research department, without impairing the 
efficiency of production operations. There existed a “commercial 


aspect ` in industries, which purely technical sections were apt to over- 
look. Some large industrial works suffered from a short-sighted policy 


of starvation, owing to the excessive expenditures incurred under the 
heading of research and experimental costs. Technical training which 
neglected the ` Commercial Aspect °` of industries was faulty. In manv 
large works, routine testing was carried out as an incidental of pro- 
duction operations and should not be overlapped by the research work. 
The cost. figures quoted by the author seemed prohibitive, unless associ- 
ated with large industrial enterprises or combines, or State-controlled 
research centres. 

Prof. D. ROBERTSON emphasised the need of attracting trained men, 
and referred to the scale of salaries mentioned in the late Mr. Constantine's 
Paper. One could not expect research workers to work 48 or 44 hours 
per week b-cause each particular type of worker had to do different work. 
The Universities would be only too glad for local manufacturers to tell 
them their problems. Otherwise they had to imagine the problem or 


invent problems for them and gliscover at the end they were no problems * 


at all. 

Mr. A. C. MACWHIRTER insisted on the importance of co-operation in 
research, which meant not only the saving of time and moncy, but the 
temper of the individua). The lack of trained men was duc to the 
miserable remuneration offered for this class of work. The plans of the 
buildings shown were very useful. He would like to ask Mr. Fleming 
if the whole of the G. E.C. building was devoted to research work. ‘He had 
seen this building going up from the foundations. It was built, not for 
rescarch work, but for general offices from the basement to the top, and 
he presumed some of these had becn cut out now and turned into 
laboratories. He was struck by the method of construction. The 
foundations were laid in very frosty weather, the mortar and cement 


A long discussion 
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Mr. W. Naryn said that in Bristol practically all the trades in the 
country were represented, with the result that there were a large number 
of comparatively small firms and very few large ones, The large ones, 
of course, could provide for themselves under classification No. 1, but 
the smaller ones constituted a problem. (Considering the small size of the 
laboratory outlined by the author, the annual cost of maintenance was 
a figure quite beyond small firms, and in fact quite beyond a combination 
of firms; classification No. 2 was the one which would be most suitable 
forthese works. As one of the principal objects of scientific research was 
the conservation of the nation’s resources of raw ‘materials, it ought to be 
compulsory for small works to have their plant inspected and checked for 
efficiency once a vear. As District Engineer for the Coal Controller he 
had come across some most inefficient plants. Such inspection would 
lead to a large saving, and would bring in a steady source of revenue to- 
the laboratory. 

Mr. A. NicHOLLS Moore remarked that not much had been said either 
by the author or in the discussion on National Laboratories or National 
Research. The anthor stated in his conclusion that ‘tin many cases it 
is the impoverished industry which stands in the greatest need of research. 
Similarly the small concern, thoughit may not be able to afford expensive 
research facilities. &c., ĉan make considerable use of those afforded by 
Universities, National Institutions and Private or Commercial Labora- 
tories. ` The introduction of State-controlled Laboratories would 
miterially benefit the smaller industries- more so than if research works 
were privately owned. , 

Mr. A. P. FueMine expressed his thanks for the cordial way in which 
the Paper had been received. The saving of waste was a most important 
proposition, It should not be overlooked that a great deal of work was 
being done here. There were some 20 Research Laboratories in this 
country, but it was diflicult to give details. People were very con- 
servative in this country. In the United States there was no secrecy 
whatever, and this was one of the things we -had to learn. When we 
were all making shells we assisted each other by the giving of © tips,” &c., 
and he believed that spirit would persist after the war. Mr. Ellis also 
referred to Government assistance. Under the Department for 
Industrial Research some 60 or 70 Associations had been considering 
research, and five or six Committees had been formed, among which 
may be mentioned the Photographic, the Non-Ferrous Material Associ- 
ation, Textile, Linen and Woollen industries. Pottery work had been 
done fora good while at Stoke. This was a step towards the big research 
laboratory which Mr. Moore advocated. In time we should get the 
centralised laboratory : in the meantime, however, there was much to. 
be done by assisting laboratories which would tend to stimulate research 
in industrial works. He agreed that research works should be of the 
factory type of building. Several speakers referred to the question of 
staff, and to the attraction of men to the industry, and he agreed with all 
that had been said in that direction. The electrical industry had been 
most affected in this respect. With regard to the Intelligence Depart- 
ment, and the question of indexing, &c.. there was much to be done in the 
s. lt was a difficult and troublesome problem 
to avoid overlapping. ‘Fhe interior of the General Electric Co.'s building 
as originally planned, had been considerably moditied, and the whole 
seven tloors have not yet been occupied, In Bristol where the industries 
were so varied, each industry might subseribe to a research organisation 
for their own particular industry. Fuller use should also he made of the 
Technical Institutions. Mr. Stanton did not agree with the classification 
of research; but industrial researeh depends on little things. One 
required different organisations for different industries. He preferred to 
remove from the shops as far as possible investigational work. 


The Improvement of English Canals. 


The report by the Canal Sub-committee, which has been approved 
by the Main Transport Committee of the Federation of British Industries, 
points out that the report of the Royal Commission on Canals (issued. 
in December, 1909) amply demonstrated the need for the unification 
and development of our inland waterway system. The Sub-committee 
states that many of the canals are in a worse condition than when Queen 
Victoria ascended the throne, while many have been entirely closed, and 
attention is called to the fact that France, Belgium and Germany began 
to pay renewed attention to the improvement of this method of transport 
in the ‘seventies, and France spent £8,242,800 before the war upon a 
scheme for the improvement of canals and waterways, while further large 
schemes of a similar character have been initiated in France. The- 
canals, and not the rivers, catry the major part of the French inland 
water traftic. In Germany, by the Law of April, 1905, an expenditure 
of £16,728.750 upon similar objects was initiated, on the condition that 
there were local contributions. No further detailed investigation is 
considered necessary as a preliminary to the appointment of a Water- 
ways Board in this country. The Commission recommended that the 
system of waterways styled the ‘‘ Cross ”’ (extending from the Bristol 
Channel to the Humber and from the Mersey to the Thames) should be 
vested in the Waterways Board, and also approved estimates of cost of 
purchase and improvement of canals, &c. The report urges the Govern- 
ment to bring in legislation to give immediate effect to the principles 
contained in the recommendations of the Royal Commission, and states 
that the Federation is of opinion that the development of the canals by 
the State must be one of the tirst schemes in national reconstruction, as: 
without this it will be impossible to meet new conditions upon equaf 


being mixed with hot water and covered up with straw until they set. terms in competition with countries already in possession of the cheap, 


The structure was erected from January to the beginning of June. 


transport provided by inland waterways. 
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Electricity Supply in Great Britain. 


At a meeting of the Economic Science Section of the Royal Philo- 
sophical Society, Glasgow, on March 24, Mr. W. W. Lackie, chief engi- 
neer and manager of the Corporation electricity department. delivered a 
lecture on ‘‘ The Recent Parliamentary Reports on Electricity Supply 
in Great Britain.” Mr. Lackie, after referring to the reports of the 
Coal Conservation Committee and Electric Power Supply Committee 
of the Board of Trade, remarked that both reports were of great interest 
to Glasgow, and it was gratifying to note that the Corporation had 
anticipated the main conclusion common to both of them—-viz., that 
the generation of electrical energy should be from one or more large 
power stations in each area, by means of large plant units. The Cor- 
poration had acquired a site for a large power station in the East end of 
the city in 1912, and although operations had been seriously delayed 
owing to the war. the first section of the new Dalmarnock power house 
was near completion. and it was hoped that a supply from it would be 
available in July next. Contracts had been placed for five turbo-alter- 
nator sets each with a capcity of 25,000 n.r. He therefore did not agree 
with the statement in the first report, that private enterprise was 
necessarily superior to municipal enterprise in keenness and initiative. 
It would be difficult to prove that undertakings which existed to earn 
dividends would continually endeavour to lower the price to electricity 
consumers. The second report considerably modified the proposals of 
the first report. It proposed existing authorities, both company and 
municiapl. to distribute electrical energy in their respective areas, 
the energy to be obtained in bulk from the super-stations to be erected 
in the area, it advocated thet generating stations and main trans- 
mission lines should, as a rule, be‘nationally or publicly owned, and the 
speaker would add. they should also be publicly controlled and operated. 
Contention arose in connection with the definition of the powers and 
duties of the proposed district boards. The conditions of transfer of 
existing municipal undertakings, if they were transferred, would require 
careful scrutiny, and the clause in the report which stated that ‘* excep- 
tional cases may require special treatment ” should be applied to such an 
undertaking as that of Glasgow Corporation, otherwise a serious wrong 
would be done to their electricity and tramways depart ments. 

In connection with the financing of the district. boards, he did not see 
how national and private capital could be advantageously amalgamated 
in one concern from the point of view of the electricity consumer, and he 
thought it would be impracticable and uneconomical to have generation 
and main transmission under one authority, while the distribution was 
left to be carried on by existing local authorities. Referring, in conclu- 
sion to the Ways and Communications Bill, he said the Ministry pro- 
posed to be established was to have as one of the items in its compre- 
hensive list of duties, the powers presently exercised by various Govern- 
ment departments as regards electricity supply. He was of opinion 
that electricity supply was now of sufficient importance either to have a 
Minister or a Board of Commissioners allocated to itself. 
that whatever was done in the reorganisation of eiectncity supply 
throughout the country, every effort would te made by those most 
immediately concerned to retain the maximum of local control of the 
undertakings which they had done so much to maintain and to develop 
to their present state. 


Association of Chambers of Commerce. 


Many subiects of interest to the clectrical industry were discussed at 
the annual meeting of the Association of Chan bers of Commerce last 
week, including electricity supply, patent legislation, the export trade, 
debts owing by enemy countries, Income tax and excess profits duty, &c. 
At the annual dinner the Minister of Labour, Sir Robert. Horne, said the 
revival of trade was not coming as fast as we could wish, but “the only 
remedy for this state of things was the signing of peace.” No doubt this 
is a verv important factor in the situation, but there are other causes for 
the present inactive condition of industry, end the principal of these ate 
the operations of the Board of Trade Exports Restrictions Department— 
in future to be called the Export Licence Department-—the uncertainty 
as to the burdens of taxation, and the lack of State assistance in stimu- 
lating industrial activity and the export of goods. Manufacturers and 
contractors are uncertain as to the course of prices, owing to the frequent 
demands of labour for increases of wages and to the continued restric. 
tions upon forcign trade. and consequently they are reluctant to embark 
upon large schemes involving heavy capital commitments. Among the 
resolutions pissed were the folowing + — 

Eneny Patents.--A wotion by Mr. J. E. Evans-Jackson-in favour of 
patents that had been compulsorily dormant during the war being auto- 
matically extended for a pericd at least equal to the period of the war, 
and of steps being taken to obtain reciprocity. The mover said the Con- 
troller of Patents was negotiating in Paris on the question of enemy 
patents in this country. and he bad no doubt that in the peace terms 
there would be an arrangement for reciprocity with enemy patents as well 
as others. 

Export Restrictions.—A motion by Mr. W. F. Beardshaw: ‘ That. 
the association desires to draw the attention of H.M. Government to the 
restrictions amounting to prohibition, which are being placed on the 
steel and tool and textile industries by the Allied Governments : the pro- 
hibition taking the form of a refusal to grant licences for importation. 
That this matter is scriously prejudicing the future of British trade, and 
leading to unemployment at a very critical time, and that the Goverm. 
ment be urged to make strong representations on the matter to the 
French and Italian authorities.” 


He hoped | 
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Government Control and Overseas Trade.—Resolutions in favour of the 
abolition of the Government control of commodities and of the removal 
of the existing restrictions on overseas trade. A delegate remarked that 
British manufacturers were receiving orders from the ends of the earth, 
but many were unable to accept them because the importation of semi- 
manufactured goods was involved. He declared that as a result of the 
restrictions many orders which ought to have been executed here had 
gone across the Atlantic. 

Industrial Unrest.—In order to obviate industrial unrest it was agreed 
to institute an educational campaign to inform the country of the real 
economic position of industry and the dangers to which it was exposed. 

Postal and Telegraph Facilities.—It was decided to urge upan the 
Postmaster-CGeneral the necessity of remedying the deficiencies which 
had arisen in the postal, telegraph. telephone and cable services. 

Supply of Electricity—Mr. W. R. Holland (Preston) moved that in 
connection with the proposed erection of super-power stations fepre- 
sentatives of local Chambers of Commerce should be invited to co- 
operate. His object was to ensure that the requirements and interests 
of the trading and manufacturing community should not be smothered 
by the interests of the local authorities in their administrative capacity. 
The motion was carried. 


Light Railways. 


In the report of the Board of Trade on the proceedings of the Board 
under the Light Railways Acts, it is stated that on Dec. 31, 1917, two 
orders were awaiting confirmation and are still under consideration. 
During 1918, eight orders were submitted to the Board of Trade by the 


Light Railway Commissioners for confirmation, and two were confirmed, l 


viz., the Lancashire & Yorkshire Railway (Formby Light Railway), and 
the Swensea Corporation (Extensions) Orders, 

The Light Railway Commissioners state that the total mileage of all 
classes of lines applied for under the Light Railways Acts since 1896 is 
5,051. Applications have keen granted by the Commission for 2,272 
miles, while the orders confirmed by the Board of Trade authorise the 
construction of 2,101 miles, of which about 900 miles (including about 
550 on lands acquired and about 350 on roads) have been constructed. 

Of the 550 miles on lands acquired, about 325 are cither owned, or 
worked by existing mein line railway companies. This figure includes 
all mileage aided by free grant from the Treasury (viz.. 80 miles), and 22 
miles aided by loans of Treasury money. In addition, 23 miles in the 
hands of independent light railway companies have been aided by loans, 
to which no condition as to working has been attached. The Treasury 
advances represent about £143.000 in free grents, and about £60,000 in 
loans; in addition, conditional promises of aid from the Treasury (Vv1z.. 
about £34,000 free grants and £144,000 loans) have been made in respect 
of 71 other miles of line, not, however, so far proceeded with. These 
advances, or promises, were for the most part made in the early years 
after the Light Railweys Act, 1896, was passed. Notwithstanding the 
proportion still remaining available of the sums assigned hy Statute 
(altogether £750,000 for free grants and £250,000 for lozns) and natwith- 
standing the large mileage of light railways which cannot be proceeded 
with owing to leck of funds, yet responsible promoters have not found 
themselves in a position to comply with the conditions under which the 
moneys ate offered under the Acts, nor in recent years either to ask for 
or to obtain special assistance from the State, to any material extent. 

The Commissioners state: ‘ Longer experience has confirmed the 
view that. except in cases where the prospect of some particular traffic, 
or the furtherance of some definite interest. may invite capital from 
independent sources, the provision of light railways will have to be made 
out of public money, whether from local or national sources, and under 
consequent public control. In this way the essentials of cheap capital, 


cheap construction, and cheap working might be arrived at: and, 


further also, a better security that cach scheme with its details should 
be of the kind and on the scale best adapted to the circumstances.” 

During the past year eight orders were submitted to the Board of 
Trade for confirmation ; three new applice tions received in Novemker. 
‘representing 30 miles, remain to be dealt with. Other applications 
pending final settlement are 14 in number and represent together 8b 
miles in different parts of the Kingdom. Of the eight orders submitted 
in 1918. two (Edges Hill and East Kent) are mainly for mineral trafhe, 
iron-ore and coel respectively: three (Formby, Swansea and Lostock) 
are principally for passengers in the neighbourhood of large populations ; 
the remaining three (De Trafford, Hooton and Nottingham) are pro- 
moted for the industrial organisation selected areas of land. 

The report concludes : © It is now generedly recognised that there are 
meny districts in Great Britam where an increase of population or a 
development of productive industry. usually both, are likely to follow 
upon ketter economic facilities of transport ; but it may be advisable to 
add that other facilities of transport than by rail, whether by road or by 
water (or by any other svstem which may be developed), may m some 
cases as our experience indicates be more suitable or better obtainable, 
either alone, or in co-operation with the railways or in combination with 
each other. The tendency in some quarters to regard these various 
mear 8 as competitive with, rather than es complementary to, each other 
may be aggravated by treating them separately in point of procedure, 
and by referring them to the cognisance and authority of different. bodies. 
It would in many ways be an advantage if matters relating to all secon- 
dary means of local transport could be referred to the same bodies, or 
Government Departments for the purposes of consideration and control, 
so that a measure of uniformity.in practice, and of co-ordination mm 
results, may be attained.” 


= 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsaurn, Ex.is & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane. London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackels after the title. 


1919 SPECIFICATIONS. : 

123,845 Howarc. Control of electric furnaces. (13,'3,/18.) 

123,872 Dittey & DitLey. Domestic and like heaters. (13/4/18.) 

123,882 Ramssottom & LITHANODE Limiten. Vents for electric accumulatcrs and 
batteries. (24/4/18.) 

123,906 BrusH ELECTRICAL ENGINEERING Co. & SCHOLFFIEBLD. 
apparatus. (31/5/18.) 

118,615 Gutzwitter. Electrical internal tube heaters. (8’8/17.) 

123,936 Newsury & Gerrard. Electrodes. (14/10/18.) 

123.939 James. (Stanley.) Electric controllers. (15/10-18.) 

120,911 tee Evectric & Mra. Co. Dynamo-electric machines. 

A1717.) 

123,961 KerrLe. Apparatus for the electrical protection against corrosion. pitting and 
ae ory ig ferrules, doors and other parts of surface condensers and the 
ike. (117 ) 

123,969 Leitner & Exctey. Manufacture of electric accumulators. (14318. Divided 
application on 4,530 18.) 

124,017 B.T.-H.Co. & Sucpen. Automatic starting and stopping devices for electrically- 
driven air compressors. (13:2 18.) 

124.018 Hunt & Sanpycrcrt Limiten. Alternating-current dynamo electric machines 
adapted for synchronous working. (132/18: cognate application. 3,379 18.) 

124,022 HARRINGTON. Construction of gas and electrical fittings. candlesticks and 
ornaments generally. (1.3 18.) 

124,041 B.T.-H. Co. & Younc. Electrical contact making and breaking apparatus. 


(12°3 18.) 

424,050 Leitner & Excey. Manufacture of electric accumulators. (14:3 18.) 

119,220 Ajax METAL Co. Method and apparatus for electric heating by high-frequency 
currents. (19:9/17.) 

A method of operating electric furnaces of the induction type. which comprises 
circulating about the resister an oscillating current having its cscillations maintained 
in amplitude as distinguished from the usual damped oscillations proceeding from an 
ordinary condenser when discharged through a gap. 

124,004 NORTH & ALLEN. Magneto-e'ectric machines. (19:3/18.) 

124,066 Drakes Limiten & Drake. Electric switches. (21°3/18.) 

114,482 DeLtanne. Lamp-holders for incandescent electric lamps. 

"114,623 MatsusHima. Apparatus for electrolysing salt solution. 
tion date not granted.) 


Windings in electrical 


(19.3.17.) 
(28:3 18. Conven- 


Legal Intelligence. | 


1 


Patent Amendment Application. 


On the 16th inst. Mr. Justice Sargant gave judgment in an application 
-by the British Thomson-Houston Company to allow amendment of the 
‘specification of an invention relating to a process for the treatment of 
metallic tungsten and for the manufacture of electric filament Jamps 
therefrom. There were several opponents, the chief being Duram, 
Limited. In 1916 applicants unsuccessfully sued Duram, Limited for 
infringement, and this decision was upheld in the House of Lords. 

It was argued by Mr. Couerax, K.C., on behalf of the applicants, that 
there was a provision in the Patents Act enabling an amendment to be 
made in the event of an action for infringement having failed. In this 
ease the arnendment would more clearly detine the scope of the invention. 

Mr. TERRELL, K.C. (for Duram, Limited) submitted that the amend- 
ment should not be allowed, as it was in effect analteration which would 
introduce totally new subject matter. 

His Lorpsuip, in dismissing the application with costs, said the con- 
tention of the opponents was right that the amendment was not one 
authorised by the Act, neither were the circumstances such as to justify 
the exercise of his discretion in favour of the applicants. apart. from the 
Act. The alteration would substantially alter the invention, and in 
addition would give applicants fresh opportunities for attack on new 
lines. Even if the amendment were allowed he doubted very much if 
it would save the patent if it were attacked. 


Workmen’s Compensation. 


At the Southampton County Court recently, Albert Henry Carter 
sought continuance of the payment by Messrs. H. C. Taplin & Sons, 
electrical engineers, Southampton, of £1. 2s. 9d. per week, and a declara- 
tion of liability. Respondents had unintentionally overlooked the 
matter, and had not filed an answer to the claim. Applicant caught his 
right hand in a revolving polisher on Jan. 14, 1918, cutting off two 
fingers and injuring the others. His average earnings were £1. 16s. 5d., 
and respondents paid him £1. 2s. 9d. per week until July 12 last. The 
tase was adjourned, with liberty to file an answer, £25 on account of 
compensation being paid. 

At Bolton County Court last week. his Honour Judge Spencer Hogg 
gave judgment in a case in which compensation was sought from Bolton 
Corporation for the death of an assistant turbine engine driver named 
Clough, who was killed at the Back o’ th’ Bank electricity works. It 
was suggested at the hearing on behalf of the Corporation, that the death 
might be due to suicide, and it was contended that Clough’s work did 
‘Not require him to go near the tail race, where he was drowned. His 
. Honour said that on the evidence he entirely rejected the suggestion of 
suicide. The deceased's duties included seeing that everything was in 
order, and to do that it was part of his duty to be about the pump house, 
near which he was drowned. He found that the accident arose out of 
the employment, and awarded £300 compensation. 
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Gommercial Topics. 


An Electric Lamp Manufacturers’ Association. 

The Electric Lamp Manufacturers’ Association of Great Britain, Ltd., 
has been registered as a company limited by guarantee. The initial 
number of members is not to exceed 20, each liable for £100 in the event 
of winding up. The objects include the promotion and protection of 
the interests of manufacturers of and dealers in electric lamps in the 
United Kingdom, the carrying on of research work for improving electric 
lamps, the formation of agreements between members and wholesale 
and retail dealers in electric lamps relating to the manufacture, supply 
and sale of such lamps, &c. The first members of the council of manage- 
ment are :— 

W. W. Blunt, sales director, British Westinghouse Electric & Mfg. 
Company; H. W. Cole. secretary Stearn Electric Lamp Company; W. 
Crawford, director of the ** Z ” Electric Lamp Mfg. Company ; M. V. Ely, 
managing director, Foster Engineering Company; J. Y. Fletcher, 
director, General Electric Compamy ; H. C. Levis, chairman and managing 
director. British Thomson-Houston Company ; E. A. Marx, sales manager 
Pope’s Electric Lamp Company ; W. Rutherford, managing director, 
Dick, Kerr & Company; C. W. Sully, manager, lamp department, 
Siemens Brothers Dynamo Works, Ltd. . 

The registered office of the Association is 46, Queen Victoria-street, 
London, E.C.4. 


The Canadian Mission. 

The Dominion Government recently established a permanent mission 
in London (1, Regent-street, S.W.1), with Mr. Lloyd Harris as chairman, 
in order to study the question of securing a larger interchange of trade 
with the Mother Country. The objects of the mission are briefly :—- 

To consider the serious tonnage position arising out of the war, 
the numerous restrictions on the import and export trade, and to devise 
means of re-establishing the traditional trade. As raw materials, &c., 
will be required for the work of reconstruction and reorganisation in 
Europe during the next few years. the mission hopes, by means of 
negotiations with the Governments of the countries concerned, to 
make arrangements for the supply of such goods to the advantage 
of all interests involved. As the Dominion has always specialised in 
agricultural machinery and implements, she is now in a position to 
assist the nations of Europe in their endeavours to produce supplies 
within their own borders. In addition to foodstuffs, Canada has available 
for export various goods, including wood manufactures, automobiles and 
other vehicles, aluminium, calcium carbide, asbestos, iron and steel 
manufactures, copper, nickel, coal, agricultural implements, &c. Canada. 
seeks, above all things, to develop a larger interchange of trade with the 
Mother Country, and indeed with all parts of the Empire. The members 
of the mission will be willing to advise persons desirous of obtaining in- 
formation with regard to Canadian trade. 

* * * * 


$ s $ $ 
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Iron and Steel Stocks. 

The Minister of Munitions points out that in December, 1918, it was 
announced that steps would be taken to prevent any hoarding of sub- 
sidised material during the period for which the subsidies were con- 
tinued. For this purpose the Steel and Iron (Purchase and Returns) 
Order of January, 1919, provides that no person is entitled to increase 
his stock of iron and/or steel by more than 100 tons, except under a 
permit from the Ministry and that such permits should only be granted 
on condition that the holders should repay to the Ministry a drawback 
(representing the subsidies paid) in respect of all such stock which may 
he held by them on April 30, 1919, exceeding by more than 100 tons the 


amount of stock held by them on Oct. 31, 1915, or Oct. 31, 1918, which- 


ever is the greater. The drawback (30s. per ton) is a refund to the 
Government of the subsidies paid by it in respect of material which has 
not at that date been incorporated in any structure or plant or work in 
progress. The order requires all persons who on April 30, 1919, hold a 
stock of iron and steel, or either of them, or 100 tons or more to furnish 
to the Controller of Iron and Steel Production (Ministry of Munitions. 
Whitehall-place, S.W.1), within 14 days after the said date, a true and 
complete return of the stock of iron and steel held by them on Oct. 31. 
1915 (or Oct. 31, 1918), and on April 30, 1919. The order applies to all 
persons, whether iron and steel makers, merchants, stockholders, engi- 
neers, &c. Forms may be obtained from the Controller. 
* * * * 


Brazil as an Industrial Country. 

There is an abundance of water-power in Brazil, but only a small per- 
centage of the available power has been utilised in the generation of 
electrical energy. The existing hydro-electric works are mainly in the 
States of Rio de Janeiro and Minas Geracs ; in the former State more than 
half the towns are supplied with electricity for public lighting, and in 
Minas Geraes there are over 70 undertakings, with plant of about 
22,500 kw. There are 10 waterfalls in the country, whose aggregate is 
over 26,000,000 H.P., and the least of them could supply 250,000 H.P. 
In addition to her plentiful supply of water-power, there are rich deposits 
of iron and other minerals, and with the development of the electric 
furnace it should be possible to make Brazil a great industrial country. In 
addition to hydro-electric and electro-metallurgical schemes, there are 
several projects for the construction of electric railways and tramways, 
and it is, therefore, advisable for British manufacturers and exporters 
to keep in close touch with events in the country, so as to be in a position 
to execute some of the many orders for electrical plant and apparatus 
that will be given out when things begin to become normal. 
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Electricity Supply. 
PLYMOUTH Council has decided to give a full electric light service next 
winter. 


Portrusn Council has agreed to borrow 10,000 from a Belfast 
Bank for the erection of electricity supply works. 


Mr. A. W. Arnetts, borough electrical engincer at MORECAMBE, has 
resigned his position. - : 

WILLESDEN Urban Council has received sanction to borrow £25,000 
for its electricity undertaking. 

MAIDSTONE Council has applied for authority to borrow £7,000 for 
extensions of mains and house services. | 


Bray (Ireland) Urban Council has applied for authority to borrow 
£5,000 for the electric supply department. 

Southend Town Council proposes to spend £100,000 on electric gene- 
rating plant and £30,000 on tramway rolling stock. 

GRIMSBY Electric Lighting Committee has approved estimates amount- 
ing to £118,000 for the extension of the generating plant and mains. 

The increased charges for electric current, which have been in force 
at DuBLIN during the winter are to be continued for the June quarter. 

An inquiry was held yesterday at Bury into the application of the 
Corporation for sanction to borrow £94,000 for electric supply extensions, 

Cavan Board of Guardians has appointed Mr. J. A. Kenny, consulting 
electrical engineer, to supervise the scheme for the electric lighting of the 
poor law institution. 

RocHDALE Tramways Committee recommend that the salary of the 
general manager (Mr. Geo. Webster) be increased from £500 to £600 per 
year. ; 


NOTTINGHAM Corporation has received sanction to borrow £75,800 for 
additional plant at St. Ann’s Well-road station and for extensions of 
mains, &c. ; 


Kinc’s Lynn Corporation has applied to the L.G. Board for sanction 
to a loan of £34,200 for extensions of the electricity works, and to the 
Board of Trade for an order to give a supply of electricity in West Lynn. 

Last week the Lonpon County CoUNCIL sanctioned a loan of £22,385 
to the Marylebone Borough Council for the installation of two boilers and 
accessories, and of £1,209 to the Bermondsey Borough Council for mains. 

Notice is given that an application has been made to the Board of 
Trade by Mountain Asn Urban Council for consent to the placing of 
electrical lines above ground throughout Mountain Ash urban area for 
the transmission of electrical energy at 400 volts. 

HARROGATE Corporation has increased the charges for electric current 
by an additional 15 per cent. for ordinary supply and 16} per cent. for 
consumers under the rateable system of charging, making the total 
increase to 40 per cent. over the pre-war scale. 

WOLVERHAMPTON Corporation has applied to the L.G. Board for per- 
mission to borrow £25,000 to defray prospective expenditure in connec- 
tion with the laying of electric supply mains during the next three years. 
An agreement has been entered into with Messrs. Bayliss, Jones & 
Bayliss for the supply of electrical energy to their works. 

SouTuvonrt Electricity Committee recommends an increase in the price 
of current. from 64d., 44d. and 24d. to 8d., 6d. and 4d. per unit on the 
maximum demand system for lighting business premises; from 5d. to 
7d., the lighting flat rate for private houses, and for other purposes an 
increase from 14d. to 24d. per unit. 

An inquiry was held by an L.G. Board inspector at Southport on 
Wednesday into the application of the Corporation for sanction to borrow 
£132,000 for the electric supply undertaking. 


DuNDEE Electricity Committee has adopted a recommendation of the 
city electrical engineer (Major H. Richardson) to erect a new boiler house, 
and to carry out extensions of plant at a cost of about £250,000. When 
the cxtensions are carried out the capacity of the works will be increased 
by from 60 to 70 percent. The Town Clerk has been instructed to apply 
for the necessary borrowing powers. 


Wootwicit Borough Council has decided, to close down the Plumstead 
generating works and to transform it into a sub-station. Large exten- 
tions of the plant and buildings at the Woolwich works are to be made in 
order to meet further demands for supply and prospective demands 
which are anticipated. The scheme will cost £94,200, and application 
has been made for sanction to borrow the amount. 

The L.G. Board has authorised WARRINGTON Council to borrow 
£11,011 for its electricity undertaking. The Council has authorised the 
electrical engineer (Mr. F. L. Mathias) to proceed with all applications 
for lighting installations with which he ‘s able to deal during the summer 
months. Prospective demands for power purposes amount to 10,760 H.P., 
but action with regard to thes? has been deferred pending an interview 
with the Board of Trade. 

RADCLIFFE Urban Council has authorised a further increase in the 
charges for electric current as from July 1 as follows: Private and public 
lighting, 20 per cent., making a total of 60 per cent. ; small power users 
on horse-power scale and bioscope arc lamps and heating supplies, 10 per 
cent. (a total of 60 per cent.) , users on sliding scale, 10 per cent. (a total 
of 20 per cent.), plus operation of the coal clause; maximum demand 
users, an addition of 0-05d. per unit to the rent charge (a total of 1-3d. 
per unit), plus alterations in coal clause, in addition to £1 per kilowatt. 


Exeter City Council has referred back the recommendation to increase 
the salary of the city electrical engineer (Mr. Munro) to £768 per annum, 
so as to be in accord with the scale of the Associated Municipal Electrical 
Engineers. A member said he disagreed with the principle, but Ald. 
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Reed (chairman of the clectricity Committee) said the Committee took 
the view that it was a claim from a trade union, and the Council had. 
passed a resolution that they would pay trade union rates of wages. If 
the Council advertised, the union would look upon anyone who accepted 
the appointment as a blackleg. Mr. Wipurry said : When we want 
unions to advise us how to manage our business we will ask them, while 
another member argued ‘hat as some of the Council’s workmen had 
only 30s. a week, it was preposterous to grant the increase. 


The acting city electrical engineer at HULL (Mr. J. F. Magoris) has 
reported that the electric supply undertaking is making great progress - 
and that extensions are urgently needed. In March, 1914, the capacity ~ 
of the plant was 17,000 kw., but it was now. 37,000 kw. During the 
three years before the war the number of applications for electricity 
averaged 16 per month ; the average for the last three months was 66:3 ; _ 
but the number of applications for March alone was 80. Extensions 
of the turbine and boiler house plant, costing £123,721, are recommended 
by the Electricity Committee. 

On the conclusion of the business at last week's meeting of the Elec- 
tricity Committee, the chairman (Ald. Pybus) gave a welcome to Mr. 
Herbert Bell. the City Electrical Engineer, who has been demobilised 
after four years’ service in the Army. It was agreed to recommend the 
City Council to permit Mr. Bell to visit the United States in order to 
report upon electrical progress there. 

A number of important applications for electric power have been 
received, including Messrs. Rishworth, Ingleby & Lofthouse, the Hull - 
Ice Company and Messrs. Priestman Brothers. 

An inquiry has been held at AYLESBURY into the application of the 
Corporation for sanction to a Joan of £50,500 for extension of plant at the 
electricity works. It was explained that the generating station started 
in 1915 with two Diesel engines of 100 kw. each, and last year the plant 
was increased by the installation of suction gas engines of 200 kw. and an 
extended battery, bringing the maximum to 430 kw. There was a 
demand for over 1,000 n.r., which, owing to shortage of plant, could not 
be granted. Taking the maximum additional demand at 370 kw. and 
adding it to the 430 kw. at present working, the total capacity was 
800 kw. In addition the Council had received applications and entered 
into conditional agreements to supply a large engineering firm with 500 
H.P. by April this year, increasing to 1,000 n.r. by April, 1920. That would 
mean an increase of the plant up to 1,400 kw., plus the battery. Figures 
were submitted to show that the general supply (972,000 units) would 
produce an annual revenue of £10,100 at the price of 23d. per unit, and 
the engineering firm would take 1,410,000 units, and pay £8,800 a year. 
The costs would be £9,600, leaving a gross profit of £9,300, and deducting 
capital charges (£6,347) there would be a net. profit of £2,953. 

After hearing particulars the application was amended to £52,500, the 
amount required for the proposed extensions. 


Electric Traction. 


BELFAST Tramways Committee proposes to grant free passes’on the 
Corporation tramears to legless soldiers. 

To meet the additional annual expenditure of £7,000 consequent on 
the adoption of the 48-hour week, PLYMOUTH Council decided to double 
the fares on the longer tramway routes. i 

The Board of Trade has extended by one year the times limited for- 
the purchase of certain lands by the METROPOLITAN RAILWAY COMPANY 
and the completion of certain railways as parts of the Company`s system. 

The Board of Trade has extended by one year from July 31, 1919,the 
time limited by the Norwich Eiectric Tramweys Act, 1914. for the pur- 
chase of lends and completion of tre mwevys and street works. 

Griascow Tramways Department has ceased to employ women as 
tramcar drivers. Conductresses are, however, still being employed. 
About 900 men formerly in the tramway service have now been demo- 
bilised and have returned to their old work. 

It is proposed to erect a tramway depot between the Caledonian 
Railway and the Great Eastern-road, GLASGOW. 

The Board of Trade has extended for one year the times limited by 
their order of April 19, 1918, for the exercise of various requirements in 


“connection with the EpGwarE & HamrsteapD RalLway, including the 


completion of certain lines, the purchas2 of lands, &c. 


MANCHESTER Tramways Committee reports that, though wages have 
been increased by over 100 per cent. compared with pre-war times, it is 
able to devote £111,000 out of the past year’s profits to the relief of the 
rates and to place £10,900 to renewals account. 


The total revenue of the HaLirax Corporation tramways for the year 
ended March 31 was £149,648, against £129,679 last year; the total 
expenditure was £140,191, compared with £112,842 : and the net 
profit was £9,457, against £16,837. The passengers carried numbered 
24,516,973, an increase of 1,694,632. 

The MansFieLp & District Light RAILWAY COMPANY is applying to 
the Light Railway Commissioners for an order to authorise the construc- 
tion and working of light railways in Mansfield, Mansfield Woodhouse, 
and Southwell Rural District, to extend the time limited by the Mansfield 
& District Light Railways Orders 1901 and 1907, to authorise the sale of 
the undertakings to the local authorities, &c. 


The Board of Trade has extended by one year from Feb. 15, 1919, 
the period limited by the Western Valleys (Mon.) Railless Electrie 
Traction Act, 1913, for the completion of trolley vehicle equipment 
authorised by the Act, and has also extended by one year from July 8, 
1919, the period limited by the Western Valleys (Mon.) Railless Electric 
Traction (Extension) Order, 1914, for the completion of the trolley 
vehicle equipment. . 
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Tenders Invited and Accepted. 


DuNnDALK Urban Council require tenders by 6p.m. April 29 for: 
replating a battery of 120 cells. Specification from the Engineer, elec- 
tricity works, Dundalk. 

GLasaow Corporation want tenders by May 6 for six or 12 months’ | 
supply of Stores to the tramways department, including Wires, Steel, 
Castings, Ironmongery, Oils, &c. Specifications from the General Manager. 


ILForp Tramway Committee require tenders by noon April 26 for 
supply of 110 tons of Steel Tram Rails, 140 pairs of Fishplates and Fish- 
bolts, Railbonds and Tramway Standards. Particulars from the Manager 
of the tramways. . 

Loxpon County Council require tenders by 4 p.m. May 12 for the 
supply .of 5,000 Driving and 3,500 Trailing Steel Tyres for electrical 
tramcars. Forms of tender from the General Manager, 23, Belvedere- 
road, Lambeth, S.E.1. 

SOUTH SHIELDS Corporation require tenders by April 29 for per- 
manent way materials, rails, bonds and bonding, and overhead 
equipment for tramway in Mile End-road and Sunderland-road. Speci- 
fication, &c., from the Town Clerk. 

Castlerea Milling & Development Company (CASTLEREA, Co. Ros- 
common) invite tenders for a dynamo, switchboard, overhead mains, 
public lighting, wiring mill and motors and starters. Specifications from 
Messrs. J. P. Tierney & Company, 44, Kildare-street, Dublin. Tenders 
by noon, April 28. 

Tenders are required by May 1 for the supply of Hydraulic Turbine, 

: Electric Generator, Motor Booster, Switchboards, alterations of and 
additions to Pritchetts & Gold storage battery, supply and erection of 
overhead lines, &c., for the Birr (King’s County) Electric Light & Power 
Company. Specifications from Mr. L. J. Lawless, 27, Castlewood -avenue, 


Imperial and Foreign Notes. 


It is announced that the Hunaarran Soviet Government has decided 
to adopt electric traction on the Stats railways. It is expected that the 
necessary electrical energy will be supplied by hydro-electric works on 
the Danube. The first line to be converted to electric traction will be 
the Budapest-Vienna railway. 


In a report from the acting British Consul-General at Lyons it is stated 
that resolutions were passed at the Franco- Italian Congress, held in Lyons 
last month, in favour of the doubling of the GENOA-MARSEILLES RAILWAY 
between Genoa-and Vintimiglia, and its electrification throughout, and 
also in favour of developing the Mont Censis Line by doubling the 
present single-track stretch and electrifying the French side while the 
electrification of the Italian part should be complcted as soon as possible. 


It is announced that M. Cels, Under Secretary for FRENcH Public 
Works and Transports, will shortly introduce into the Chamber of 
Deputies a Bill for the utilisation of water-power in France by absorbing 
all private undertakings into one combination. The greater part of the 
power thus obtained would be employed for electric traction on the main 
railways of France. The electrification of the Midi has already been 
begun, hydro-electric power obtained from the Pyrenees being utilised. 
For the Paris-Lyons-Mediterranean railway the power will be found in 
the Alps. The Bill will also contain provisions for the improvement of 
lighting and tramway undertakings, and for electric pumping for irri- 
gation purposes, &c. 


Educational. 


At the suggestion of the Dean of the Faculty of Engineering of the 
University oF Bristor (Dr. Wertheimer), the Senate has decided that 
in future the curriculum for the B.Sc. degree shall include attendance at Rathmines, Dublin. 
a course dealing with book-keeping, methods of administering and or- enon ie 
ganising works, elements of commercial law, depreciation, estimating, KrixG's LYNN Corporation has accepted the following tenders : Brush 
costing and writing of specifications. | Electrical Engineering Company, 1,000 kw. turbo-alternator and con- 
densing plant, pipe work and air filter, £12,750; British Thomson- 
Houston Company, 400 kw. rotary converter, e.h.t. and d.c. switch boards, 
£4,150 ; and 400 k.v.a. transformer and switchgear for sub-station, £1,025, 

Amongst the recent orders secured by the ENaLIisH ELECTRIC CoM- 
PANY (consolidating the interests of the Coventry Ordnance, Dick, Kerr, 
Phenix Dynamo, United Electric Car and Willans & Robinson Com- 
panies) are one from Huddersfield Corporation for a 5,000 kw. turbo- 
alternator set (speed 3.000 revs. per min.), and one from Nottingham 
Corporation for a similar turbo-alternator set of 3,000 kw. output, 
together with surface condensing plant and cooling tower. The latter 
contract includes the supply of rotary converters and an equipment of 
Ferguson superheaters to existing Lancashire boilers, in order to secure 
economies in steam consumption with the new turbine. This plant will 
be installed in the two Nottingham power stations, together with inter- 
connecting e.h.t. switchgear and transformers. 


The whole of the buildings of the ARMSTRONG COLLEGE (University ot 
Durham), including all tecture rooms and laboratories, were surrendered 
to the military authorities in August, 1914, for use as the First Northern 
General Hospital, and consequently the work of the college has been 
carried on under great disadvanteges, In order to carry out an ambitious 
development programme, the authorities of the college have made applica- 
tion to the Treasury for a largely increased grant. Among pressing 
wants are the expansion of chemical, physical, mining and mete!lurgical 
laboratories, the provision of new hydraulic equipment in engineering, 
and of an experimental tank in naval architecture, and specia! provision 
or the investivat ion oi fuels. 


The Annual Report of UNIVERSITY CoLLEGE (London) states that in 
normal times the total number of students (day and evening) is about. 
2.200, but the number last session was 1,071, including 21 officers and 
men who attended special courses and 67 who attended special vacation 
courses. The actual number of ordinary students was 983, of whom 
573 were women. The fee revenue only amounted to £13,581, compared 
with a normal tigure of between £29,000 and £30,000 a year. The 
financial position continues to be a difficult one, and unless further 
help from the Treasury is forthcomnig, there will be a deficit on the 
College Establishmsnt Account of nearly £13,000 at the end of the 
current session. The report refers to the many war activities of the 
College, and shows that special courses have been arranged in all 
Faculties to meet the needs of students returning from war service. 
The total number of past and present members of the College who have 
undertaken war service now stands at 2,650. 


Miscellaneous. 


The submarine cable between the Isle of Man and the mainaind, which 
has been interrupted since February, has been repaired and the telegraph 
service restored. 

` Marcont's WIRELESS TELEGRAPH COMPANY states that there has been 
no interruption during the Easter holidays of wireless communication 
between this country and Spain. 

The programme of the CaBLE TELEGRAPH OPERATORS’ ASSOCIATION 
was drawn up at the first conference which was held in London on 
Saturday, and includes a six-hours’ day, optional overtime, revision of 
a pension scheme, voluntary retirement at 50, with a compulsory 
retirement at 55. 

The Victory Social given by the “ Z” ELECTRIC LAMP MFG. COMPANY 
at St. Mary's Hall, Putney, on the 14th inst., to their Southfields em- 
ployees was an unqualitied success. The entertainment consisted of a 
concert and dance. The concert artistes were drawn entirely from the 
employees, and the programme reached a high standard. All the guests 
(about 400) took a keen delight in the dancing side of the entertainment. 
The arrangements were admirably carried out by a committee of cm- 
ployees chosen by their fellow workers, a fact which must. have been 
pleasing to the management, who apparently had spared no trouble or- 
expense to make the evening a complete success. Thié enjoyable 
evening reflected the excellent relations existing between the “Z” 
management and its employees. 


Appointments Vacant and Filled. 


Applications are invited for the post of principal of the University 
College of South Wales and Monmouthshire. Salary £1,600 per annum. 
Applications by May 15 to the Registrar. 


Applications are invited for the position of head of the engineering 
department of the Daruincton Technical] College. Salary £400 per 
annum. Applications to the Director of Education by Mey 10. 

An assistant electrical engineer is required by the Government. of 
Nigeria. Commencing salary £300, rising by annual increments of £10 
to £350, with a war bonus of £120 perannum. Applications to the Crown 
Agents for the Colonies, 4, Millbank, London, S.W.1. 


Applications are invited for the position of Principal of the Polythec- 


nics of CRoyDON County Borough. Commencing salary £500, rising to 
£600 per annum by annual increments of £25. Applications to the Clerk 
to the Education Committee, Katherine-street, Croydon, by May 10. 


Al ecturer in electrical engineering is wanted at the L.C.C. Paddington 
Technical Institute. Commencing salary £150 to £190 a year, rising to 
£300 by yearly increments of £15, and thence to £400 by £10 increments. 
Forms from the Education Officer, Education Offices (T.1), Victoria3. 
Embankment, W.C.2, where applications are to be sent by May 3. 


Mr. W. M. Jones, M.Sc., B.A., has been appointed lecturer in physics 
at the University College of North Wales, Bangor. ` 


° 

Capt. W. A. Andrews, B.Sc., inspector of wireless operators, R.A.F., 

has been appointed lecturer in wireless telegraphy at Cardiff Marine 
Technical School. at £350 per annum. . 


Buasiness Items. 


Alwyn Rashleigh Phipps and John Russell Bedford, electrical en- 
gineers, 147, Oxford-street, London, -W., have dissolved partnership.. 
Debts by Mr. Phipps, who continues as Rashleigh, Phipps & Company, 
at the same address. 

The Victor Engineering Company, Ltd., has commenced business at 
18, Holland-street, Glasgow, as general engineers (small work), mill- 
wrights and contractors for electrical power work (a.c. and d.c.) for 
collieries and factories. Manufacturers’ catalogues are invited. 

C. A. V. lighting and starting sets are now standardised on the following 
famous all-British cars: Austin, Arrol-Johnston, Daimler, Humber,. 
Sunbeam, Vauxhall, Wolseley, besides several others. The list is a 
remarkable testimony to the excellence of Messrs. C. A. Vandervell’s. 
products and to the wide public demand for their fitment. 


Companies’ Reports, &c. 


The directors of the Lima Licut, Power & Tramways COMPANY 
have declared a dividend of 1} per cent. 

The ELECTRICAL UTILITIES CorpN. has declared a dividend of 1} per 
cent. on the preference stock for the quarter ended March 31. 

The directors of the PoTTERIES ELECTRIC TRACTION CoM PANY recom- 
mend a dividend of 5 per cent. on the ordinary shares forthe past year. 

The Monte ViDEO TELEPHONE CoMPaNy has declared an interim 
dividertd for the half-year ended Jan. 31 at the rate of 6 per cent. per 
annum (tax free) on the ordinary shares. : 

The SUBMARINE CABLES’ Trust notify that 189 certificates will be 
redeemed from the surplus funds of the trust by a drawing, which will 
take place on the Ist prox. at the offices, Room No. 34, Electra House, 
Finsbury-pavement, London, E.C.2, for payment at £120 per certificate, 
of and after that day by Messrs. Glyn. Mills & Company. 

The profit of the SALISBURY ELECTRIC Light & SuppLty Company for 
1918 was £5.623 (against £5,712 for 1917), and after paying debenture 

-interest, excess profits tax, &c., the amount available was £7,671. A 
dividend of 6 per cent. was declared for the year, £2,000 placed to depre- 
ciation and reserve, and £3,571 carried forward. l 

An extraordinary general meeting of the MARCONI INTERNATIONAL 
MARINE CoMMUNICATION COMPANY has authorised an increase in the 
capital by the creation of 900,000 new shares of £1 each. The chairman 
(Mr. G. C. Isaacs) said it was proposed to increase the capital to £1,500,000 
and that they should make an issue of 600,000 new shares at par to the 
Shareholders, retaining 300,000 for subsequent issue. 

At the end of 1918 the connections to the mains of the WYCOMBE 
(Boroven) ELECTRIC LIGHT & PowER CoMPANY were equal to 2,842 kw., 
an increase of 113 kw. over 1917. The profit for 1918 was £4,152, against 
.£6,944 for 1917. Interest on debentures, &c., was £3,012, and with 
£747 brought forward the available balance was £1,888. A sum of 
-£1,500 has been placed to reserve for renewals and £388 carriad forward. 
Owing to the demand for power the whole plant had to be run at its 
-fullest capacity, and, as repairs were impossible, serious breakdowns 
occurred, and supply has had to be given largely from the older plant. 
Additional] plant is, however, on order. 

The total receipts of the CUBA SUBMARINE TELEGRAPH COMPANY for 
1918 were £82,185, and expenses £21,881. After providing £5,574 for 
cable repairs, £4,524 for income tax and £14,927 for excess profits duty 
for 1916 and 1917, there remains £35,279. With £21,907 brought forward 
the available total is £57,186. The sum of £15,000 has been added to 
general reserve fund and £2,500 to the pension fund. The directors 
recommend a final dividend at rate of 5 per cent. and a bonus of 4s. per 
share on the ordinary shares (both tax free), leaving £22,486 to be carried 
forward. Several cables have been repaired at a total cost of £5,574, and 
are now in good working order. 


The report of the Rronppa TRAMWAYS Comraxy for 1918 states that. 
the balance at credit of revenue account is £28,635, and with £6,098 
brought forward the total is £34,753. Deducting rent to Rhondda Urban 
Council (£2,255), debenture interest (£11,251), transferred to debenture 
redemption fund (£3,749) and depreciation (£434), there is left £17,044. 
The directors propose to place to reserve and renewals account £10,000 
{making £36,000), to pay a dividend of 6 per cent. on the preference 
shares (being 4 per cont. balance for year 1913 and 2 per cent. on account 
of 1914), carrving forward £1,044. Gross revenue was £98,862 (against. 
£82,255), traihce revenue, £96,908 (£80,641); number of passengers 
carried, 13,926,707 (12,865,806) ; car-miles run, 1,390,400 (1,395,632) ; 
and average receipts per car-mile. 16:73d. (13-87d. ) 


Mr. H S. Day, who presided over the annual meeting of the TYNE- 
MOUTH & District ELECTRIC TRACTION CoMPANY on the 22nd inst., 
explained that Tynemouth Corporation, which was promoting a Bill 
dealing with tramways, &c., could buy about one-half of their line under 
the Tramways Act within six months after March 6, 1920. The remain- 
ing section of the line, which is partly within the area of Tynemouth 
Corporation and partly within the area of Whitley and MonkseatonUrban 
Council, could be purchased by the respective loca] authorities within 
six months after March 6, 1924, or at seven yearly periods thereafter. on 
going concern terms. Under the Bill Tynemouth Corporation wanted to 
be appointed the sole purchasing authority for the whole of the lines 
owned by the company. and the directors had, after long negotiations, 
agreed to the Corporation being authorised to purchase the whole line 
within six months after Dec. 31, 1922, or at seven yearly periods there- 
after, no alteration being made in the terms of purchase. A dividend o f 
8 per cont. on the ordinary shares was declar.d. 


‘Mr. W. J. New, who presided over the recent meeting of the MELTON 
Mowsray Evectric Licur Company, LTD., said the load had 
increased during the year from 929 kw. to 963 kw., and there was now a 
total of 391 m.r. in motors. The profit was £1,591, compared with 
£1,956 in 1917, and the available balance, after paying debenture interest, 
was £832. In view of the serious reduction in the profit, due to the great 
increases in the cost of labour, coal and other materials, and of the 
-necessity of making the usual allocation to reserve for renewal of plant, 
the directors were unable to recommend the payment of any dividend 
for last year, and proposed that £600 be placed to reserve, the balance 
(£232) being carried forward. They had already brought their charge 
dor current to the maximum allowed by the provisional order, and the 
«directors hoped there would be no necessity to ask the Board of Trade 
or authority te an increase in that maximum charge. 
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The report of W. T. HENLeEy's TELEGRAPH Works Company, LTD, 
states that the profit during the past year was £203,411, and after deduct- 
ing directors’ and auditors’ fees, debenture interest and amount written 
off for depreciation (£55,357), and adding amount brought forward from 
1917 (£112,042), the total is £260,096. Deducting income tax (£36,586), 
amount transferred to reserve account (£25,000), the dividend on the 
preference shares (£9,000) and the interim dividend on the ordinary 
shares (£10,000), the available balance is £179,509. A sum of £7,500 has 
been voted to the staff pension fund, and the directors recommend pay- 
ment of a final dividend on the ordinary shares of 2s. 6d. per share (less 
tax), making 3s. forthe year ; this will require £50,000 and leave £122,009 
to be carried forward. Provision has again been made for special depre- 
ciation on machinery due to the war, and for machinery which has been 
bought specially for war purposes which will be useless or of proble- 
matical value after the war, also for post poned repairs of machinery and 
plant, which it has not been possible to carry out during the war. The 
company has been enabled to reinstate in their former positions all of 
their employees who have up to the present been demobolised and 
applied for re-employment. The transfer of the motor tyre business 
to a new company:has been completed. The losses in the war number 
112, and inquiries are being made to ascertain the position of dependents 
to enable the company to give assistance where it is desirable. 968 
members of the staff and workmen joined H.M. forces, and the casualties 
number 342, including 98 killed in action or died of wounds, &c. 42 re- 
ceived commissions, and 17 were awarded honours. 


New Gompanies. 


CHARLES BINGHAM & COMPANY, LTD (154,197.)—Private com- 
pany ; reg. April 8, capital £10,000 in £1 shares. Manufacturers of and 
dealers in clectro-chemical products and apparatus. First directors, 
C. H. Bingham, jun., A. Somerville Young and Evelyn A. Bingham. 
Reg. office, 11, Queen Victoria-street, E.C. 1. 


COUNTY GARAGE (HEXHAM), LTD. (154,214.}—Private company ; 
reg. April 8, capital £5,000 in £1 shares. Motor, electrical engineers, &c. 

P. J. DRISCOLL & COMPANY, LTD. (154,045)—Private company. 
Reg. April 2, capital £2,000 in £1 shares, to acquire the business of an 
electrical engineer carried on by P. J. H. Driscoll. First directors : 
P. J. H. Driscoll, J. Kennelly and S. Hall. Reg. office : 33, D’Arblay- 
street, London. 


LOMBARD INDUSTRIAL CORPN., LTD. (53,699.}—Private company 
reg. March 18, capital £30,000 in 28,000 preference shares of £1 each and 
40,000 ordinary shares of ls. each, capitalists, concessionaires, merchants, 
agents, electro-metallurgists, electricians, engineers, chemists, &c. First 
directors, G. MacElwee, J. E. Lukey, H. G. Sims, W. G. Walshe, F. E. 
Hale and A. D. Westbrook. Reg. office, 24, Coleman-strect, E.C. 

MARSTON BILLINGTON, LTD. (152,871.)—Private company; reg. 
March 26, capital £50,000 in £1 shares, ironfounders, mechanical and 
electrical engineers, boiler makers, &c. First directors, A. M. Billington 
and H. W. Humphries. Reg. office, 23, King-street, E.C. 2. 

MENE ENGINEERING COMPANY, LTD. (153,923)—Private company: 
Reg. March 28, capital £10,000 in £1 shares. Electrical, mechanical, 
agricultural and general engineers, &c. First directors: J. H. Keeble 
(chairman), R. E. Boothman. Secretary: A. J. Dillingham. 

MOTOR EXCHANGE & MART, LTD. (153,848).—Private company. 
Regd. March 25. Capital £10,000 in £I shares. Manufacturers of anc 
dealers in electric, steam, gas, oil or other motor vehicles, &c. First 
director: J. R. Burton. Regd. office: 30, Highgate-road, N.W. 


PLANET ELECTRIC COMPANY, LTD. (153,874.)—Private company ; 
reg. March 26, capital £2,000 in £1 shares, manufacturers of and dealers 
in electrical accessories and appliances, &c. First directors, H. Bennett 
and W. Francis. Reg. office, 5, St. George’s-road, S.E. 1. 


PRENDERGAST ELECTRICAL ENGINEERING COMPANY, LTD. (153,875). 
—Private company & reg. March 26, capital £2,000 in £1 shares, engi- 
neers, electricians, founders, &c., agreement with J. F. Prendergast. 
Permanent directurs, J. F. Prendergast, electric engineer, and Capt. 
N. J. Walker. Reg. office, 108, Wigmore-street, W. 


ThirtySeven Years Ago. 
[From Tue Exvxcraician, April 22, 182.) . 


ELECTRIC LIGHT IN SHEFFIELD.—We believe that Messrs. Taskers. 
Sons & Company, of Sheftield, and well known in connection with tele- 
phonic work, are about to form a local company for the introduction of 
the electric light into that town. 

PrERSONAL.—According to a Maltese paper, the Chevalier Edward 
Rosenbusch, representative of the Eastern Electric Light & Power Com- 
pany in Malta, has had the order of St. Maurice and St. Lazarus con-! 
ferred upon him by his Majesty the King of Italy. The same paper says : 
“ During his long stay in Malta the Chevalier Rosenbusch has introduced 
amongst us electric clocks and bells, the electric light, telephones, the 
electric pen and many other novelties.” 

ACTION OF ELECTROMAGNETS ON MINERALS.—Experimenting with 
electromagnets on various minerals, Prof. Doelter has made the interest- 
ing observation that the absolute amount of iron present does not de- 
termine the degree to which the minerals are attracted, for sulphides and 
sulphates containing much iron are very little attracted, while the 
attraction of oxides, carbonates and silicates is strong. This varying 
amount of attraction. it is pointed out, may be of service in mechanical 
separation of natural mixtures of ores, purifying ores, &c.—* Nature.” 
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Notes. 


The Electrical Industry in the Far East. 

A VERY interesting review of the development of the electrical 
industry in Japan, China and Vladivostok was recently pre- 
sented by Mr. R. A. Lanquist, Trade Commissioner, and 
subsequently published by the Bureau of Foreign and Domestic 
Commerce (U.S.A.). Few people realise the wonderful pro- 
gress which Japan has made during the last 10 to 15 years, 
and especially during the war. The “ Electrical Review and 
Western Electrician,” quoting from the Report, mentions that 
jn 1912 Japan imported insulated electric wire to the value 
of approximately $3,000,000. In 1917 there were upwards of 
530 power and light systems and over 3,000,000 families using 
electric light. The United States has hitherto done very well 
in many sections of trade, notably in connection with genera- 
tors, switchboards and switchgear, and their knowledge of 
high tension transmission work has come in very useful. 
How far Japan will be able to make herself independent of 
electrical imports remains to be seen. She has made great 
Progress, butiit is stated that in some departments (for example, 
generators and motors) the machines are not yet quite up 
to the American standard. In any case, however, it seems 
probable that many of the works started in Japan will be 
largely under American auspices. This development is in 
ome respects inevitable. The United States is well situated 
to take advantage of the Japanese market and one can hardly 


Me 


blame British manufacturers, handicapped as they have been- 


-during the war, for failing to gain ground. But the market, 
ven allowing for Japan’s own activities, is a vast one. 
Adjacent to Japan there are Korea and Vladivostok, and 
‘behind them the vast field of China, where, in spite of the 


But the point we wish to make is that this is not, in the 
narrow sense, a purely commercial problem. The groundwork 
of the success of the United States is the manner in which 
they have catered for the demand in Japan for knowledge of 
electrical methods. By meeting this demand they have 
gradually rendered familiar and standard the chief features 
of American practice, and it is astonishing to find how com- 
paratively little is known of British technical work or British 
scientific and engineering publications. Even in the British 
Colonies and Dominions one finds, in many cases, the same 
inadequacy of channels of communication. This is a barrier 
which must be broken down. Overseas trade demands a very 
wide outlook, and ultimate success depends not only on ability 
to supply suitable goods at a reasonable price, but on the 
service which accompanies the commercial offer. British firms 
entering this field of work must be prepared to do more than 
they have done to educate prosptctive clients, and we may 
add that a great deal of valuable spade work could also be 
done by journals and institutions, by maintaining the channels 


. for communication and by establishing new points of contact. 


It is notorious that in our own country the inter-relations 
and co-operation between technical bodies are poor; that one 
institution may live in a world of ita own, strangely ignorant 
of developments of genuine interest and importance taking 
place in neighbouring bodies. When one comes to relations 
with other countries one finds that the interchange of thought 
and the facilities for mutual help are still more remarkable 
for their absence. So far as the British Colonies and Dominions 
are concerned the moment is an exceptionally opportune one 
for an effort. There are many engineers serving with the 
Colonial Expeditionary Forces who, for the first time, have 
paid visits to the motherland, and might carry away with 
them valuable impressions of our engineering activities. We 
wish we could feel that there existed, through the medium of 
our institutions, a proper organisation for introducing them 
to engineering circles and giving them opportunities of seeing 
what this country has done and might do in the future. 
| eee 

Rewards for Research. 

OUR note on this subject last week has called forth a letter 
from a correspondent who remarks that one of the largest 
British electrical firms is offering the senior members of the 
staff in the research department salaries of £500 per annum, 
on condition that all inventions, not merely those worked out 


‘in the company’s laboratories and based upon knowledge there 


gained, are to belong unreservedly to the company. We can 
only regard such a policy as a mistaken one. We quite admit 
the difficulty of making a thoroughly satisfactory arrangement, 
but a proposal such as this indicates a fear that an employee 
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may work out some important invention in his spare time, and 
that the company will lose materially by not keeping hold of 
such possible inventions. Actually, this will not be the out- 
come. The result, of course, will be that there will be no such 
inventions under the scheme proposed. It is quite true, of 
course, that the idea underlying any such invention may be due 
to work carried out or seen in the company’s research depart- 
ment, but even so it is far better to let the invention develop. 
A much more practical arrangement would be for the company 
to have the refusal of any such invention on reasonable terms. 
There does not appear to be the same difficulty in Germany, 
and we fear that there is much truth in the statement of our 
correspondent that the chance of making a few thousands a 
year in royalties is not regarded as being unbearable in Ger- 
many, though to the English business man it is so. 


eee 


Commercial Difficulties of To-day. 


At the general meeting of W. T. Henley’s Telegraph Works 
Company, held last Friday, the chairman, Mr. GEORGE SUTTON, 
dealt with some points in regard to labour and excess profits, 
illustrating the difficulties which are encountered at the 
present day. 
out extensions mainly out of profits so that the profits dis- 
tributed have been smaller than they would be otherwise, 
but at the same time the subscribed capital has also been 
smaller. This has generally been regarded as a sound policy 
to follow. It seems doubtful, however, if such a policy will 
give satisfaction to labour men in the future, because it 
complicates the position from the point of view of anything 
in the nature of profit-sharing. Moreover, it presents the 
further difficulty that the dividends declared appear to be 
larger than they really are, and therefore give an erroneous 
impression. For example, in the case of Henley’s, the present 
rate of dividend is 15 per cent.; but when regard is had to 
the amount of capital that has been put into the business 
out of profits the actual return in the form of dividends is 
less than 44 per cent. It is difficult to know how to meet 
such considerations as these in a way that will be satisfactory 
to all concerned and so as not to cause a diminution instead 
of an increase in prosperity. A more immediate difficulty is 
the excess profits tax. There is no doubt that in many cases 
this tax is causing an immense amount of harm to industrial 
undertakings. This was illustrated by Mr. Sutton by re- 
ference to the new business of the Company in pneumatic 
tyres. Being a new business there was no pre-war standard 
of profits, and consequently they were allowed only 6 per 
cent. on the original capital and 9 per cent. on additional 
capital. After providing for income tax and other charges 
this left nothing for the development of the business and not 
a sufficient return on the capital employed to enable the 
directors to raise such new capital as the business might 
require. In the view of Mr. Surron, and in this we fully 
agree, there has never been a tax which was so calculated to 
stop the initiation of new enterprises as the excess profits 
tax, as applied to businesses which have no pre-war standard 
of profits. , 
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Removal of Trade Restrictions. 


To those engaged in the industrial and commercial enter- 
prises of this country, no recent announcement bas been so 
welcome as that which was officially made last week to the 
effect that practically all restrictions under the Defence of the 
Realm Act would be abolished on or before May 31. Further, 
the Allies have now decided to withdraw the black lists. It 
follows, therefore, that manufacturers will at last be free to 
accept orders for export and to develop foreign markets, which 
privilege, although extremely desirable, has been denied them 
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It has been the policy of this Company to carry 
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hitherto except under vexatious restrictions. Unfortunately, 
it has often been felt that the restrictions have been un- 
Restrictions on imports will necessarily remain 
in order to permit the recovery of trade, and in so far as they 
refer to raw materials, they may cause hardship. Neverthe- 
less, we may now hope that our‘manufacturers will be able to 
settle down to solid work of development which is so badly 
needed, and we do not doubt that the effect of this will be a 
considerable reduction in unemployment. 


l 
= amme 


State Regulation of Wages.—A pamphlet on this subject 
has been issued by the Ministry of Reconstruction. Apart 
from Trade Boards, the pamphlet deals mainly with legislation 
in regard to wages during the war. 


Electrical Development Association.—Mr. J. E. Edge- 
combe and Mr. J. W. Elliott, representing the Tungsten Lamp. 
Association, have now been added to the Main Committee ;. 
and Mr. J. E. Edgecombe, director of the T.L.A., to tha 
Executive Committee. 


Institution of Electrical Engineers.—The next informal! 
meeting will be held in the Rooms of the Chartered Institute 
of Patent Agents, Staple Inn Buildings, on Monday, the 12th. 
inst., at 7.30 p.m., when Mr. W. E. Bradshaw will open a 
discussion on “ Regulations Issued by Electricity Supply 
Undertakings.” 

Industrial Reconstruction Council.—A conference on 
»°* Workmen as Directors ” will be held under the auspices of 
“the Industrial Reconstruction Council on Tuesday, May 6th,. 
at 6 p.m., in the Hall of the Institute of Journalists, 2 and 4, 
Tudor-street, E.C. 4. The chair will be taken by Mr. Gordon 
Selfridge, and the opening address given by Mr. G. H. Hum- 
phrey (Messrs. John Dawson & Co., Ltd.). No tickets are 
necessary. 


New Year’s Honours.—In the belated New Year’s Honours. 
List, which was issued on Monday, there are few persons 
associated with electrical engineering or science. We notice, 
however, the following :— 

Baron.—The Hon. Thomas H. A. E. Cochrane, director of the Direct 


- United States Cable Company. 


Knights.—Mr. Geo. M. Chamberlin, director of the Norwich Electric 
Tramways Company and ex-Lord Mayor of Norwich; and Prof. R. A. 
Gregory, F.R.A.S., editor of ‘‘ Nature,” chairman of the Committee of 
Science Teaching in Secondary Schools, and of the Organising Com- 
mittee of the British Scientific Products Exhibition. 

Protection of Iron from Rust.—A method of protecting 
iron from rust, for which very durable results are claimed, has 
recently been described by Prof. Barff, and is referred to in the 
“ Schweizerische Elektrotechnische Zeitschrift.” The iron is 
treated at red heat with superheated steam, thus receiving a 
superficial coating of black iron oxide that offers complete 
protection against rust. The coating is of a very hard nature and 
adheres firmly. In some circumstances the coating formed will 
resist the action of emery paper for a considerable time, while 
if the temperature is raised to 650°C. and the time of treatment 
to 6--7 hours it will resist the action of a file. Exposure in the 
open air to rain and moisture for six weeks did not produce 
any appearance of rust. 


Fires Due to Wireless Waves.— At first sight it seems highly. 
improbable that any fire could be ascribed to the effect of 
wireless waves, though it is conceivable that, granted certain 
specially favourable conditions, the kindling of a spark between 
adjacent metal parts might have such effect. M. Le Roy, ina 
recent issue of the “ Comptes Rendus,” describes experiments 
intended to test this point. He had met with several cases 
in which fires did appear to have been caused by wireless waves. 
Accordingly he constructed an “inflammable resonator,” by 
the aid of which he did succeed in setting fire to paper, cotton 
wadding and other substances. He thinks it possible that m 
certain conditions inflammable substances, such as bales of 
cotton bound with hoop iron, could be set on fire by wireless 
means. 
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Electric Vehicle Committee.— At the.request of the Execu- 
tive Committee of the Association of British Motor and Allied 
Manufacturers, Mr. F. Ayton, M.I.E.E., hon. secretary of the 
Electric Vehicle Committee of Great Britain, has consented to 
read & Paper on electric vehicles at the Royal Automobile Club, 
at 8.15 p.m., on Wednesday, May 14, 1919. The primary 
purpose of the Paper, and of the discussion which will follow it, 
is to encourage the manufacture in this country of electric 
vehicles and of the various components, accessories and appa- 
ratus required in connection with the construction, use or 
charging of electric vehicles. Tickets may be obtained from 
the General Secretary, Association of British Motor & Allied 
Manufacturers, 39, St. James’-street, S.W.1; or from Mr. F. 
Ayton, Corporation Electric Supply and Tramways Depart- 
ments, Ipswich. 


The Lighting of Optical Test Charts.—A report on “ Stan- 
dard Illumination on Snellen’s Types used in Testing the 
Vision of Candidates for Public Services ” has recently been 
issued by the Council of British Ophthalmologists, and is 
reproduced in “ The Illuminating Engineer.” We gather that 
the report applies chiefly to testing the vision of candidates 
for the forces, but it is of general value. It is laid down that 
the minimum artificial illumination on the test card should 
never fall below 3ft.-candles on a new white card, that the 
illumination should be as uniform as possible, that any glaring 
contrasts in objects or extreme contrasts in brightness should 
be avoided. The Committee illustrates a simple method of 
obtaining the desired conditions of illumination with electri- 
city, gas and oil lamps, respectively, and it is evident that the 
aim has been to specify conditions which can be met with ease 
in any testing room, and do not depend on the use of special 
reflectors. It is evident that in deciding the distances of the 
sources from the test chart a considerable margin of illumina- 
tion has been allowed in order that, even after the chart and 
_ the lamps have been in use for a considerable time, the bright- 
ness will not fall below the value specified. 

Incorporated Municipal Electrical Association. — The 
programme of the twenty-fourth Annual Convention, which 
will be held at Felixstowe on the 17th, 18th and 19th June, has 
been issued. The headquarters will be at the “ Felix ” Hotel, 
Felixstowe. The meetings will take place in the Town Hall, 
Ipswich, on the 17th June, and in the Spa Pavilion, on the sea 
front, at Felixstowe, on the 18th and 19th June. On Tuesday 
morning the Mayor of Ipswich (Mr. E. C. Ransome, J.P., 
Chairman of the Ipswich Electric Supply and Tramways 
Committee), will extend a welcome to the Association. Mr. F. 
Ayton will then deliver his presidential address, and this will 
be followed by a Paper on ‘“ The Whitley Report—The Appli- 
cation of its Recommendations to the Electric Supply In- 
dustry,” by Ald. W. Walker. In the afternoon the members 
will have an opportunity of visiting works. On Wednesday 
morning there will be a discussion on “ Electric Transmission 
Considerations,” to be opened by Mr. S. L. Pearce, followed by a 
Paper on “ The Rating of Electric Supply Undertakings,” by 
Bailie W. B. Smith. In the afternoon a visit will be made to 
the Seaplane Station at Harwich, and it is hoped also that 
submarines and warships will be open for the inspection of 
members. In the evening the annual dinner will take place. 
On Thursday morning the annual general meeting will be held 
to receive the Council’s annual report, and to transact the 
usual business ; and this will be followed by a special general 
Meeting to deal with alterations in the Articles of Association. 


Personal. 


Mr. W. Elsdon Dew, of Johannesburg, has been appointed local hon. 
secretary and treasurer of the Institution of Electrical Engineers in the 
Transvaal, in succession to the late Mr. J. Hubert Davies. 

Mr. Arnold B. Gridley has resigned his position as Director of Electric 
Power Supply, but will act temporarily as electrical adviser to the 

istry of Munitions pending the liquidation of electrical contracts and 
the disposal of outstanding matters under negotiation. 

Prof. Frederick Soddy, M.A., F.R.S., Professor of Chemistry in the 


University of Aberdeen, has been elected to the newly established second 
chair of chemistry at Oxford. 
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Lieut.-Col. F. A. Lindemann has been appointed to the Chair of 
Experimental Physios at Oxford, which was vacated by Prof. R. B. 
Clifton at the beginning of the war. The new professor is the son of 
Mr. A. F. Lindemann, of Sidmouth, a native of Lorraine who settled 
in England in 1870, and became naturalised as a British subject. He 
graduated Ph.D. in the University of Berlin in 1911 by a thesis on 
specific heats at very low temperatures, and much of his early work was 
connected with that subject. Afterwards at Paris he collaborated with 
French physicists, especially on the subject of radio-activity. In 1913 
he delivered a special course of lectures at the University of Chicago. 


Obituary. 

We regret to record the death of Mr. ALBERT DANIEL HUNTER, 
secretary of Siemens Bros. Dynamo Works, Ltd., which took place on 
the 17th ult., after a short illness. Mr. Hunter entered the services of 
Siemens Brothers & Company, Ltd., in 1889, and on the formation of 
Siemens Bros. Dynamo Works, Ltd., in 1906, he was transferred to 
that company, and occupied the position of chief assistant secretary 
until 1908, when he succeeded to the position of secretary. Deceased 
was 50 years of age. 

The death is announced of Mr. H. Tuomas, for many years chief engi- 
neer of Fleetwood & District Electric Light = Power Company. 


Arrangements for the Week. 
FRIDAY, May 2nd (to-day).. 
Roya INSTITUTION. 

5.30 p.m. At Albemarle-street, Piccadilly, London, W. Discourse 
on ‘‘ Energy Distribution in Spectra,” by Prof. J. W. Nicholson, 
F.R.S. 

SATURDAY, May 3rd. 
RoYAL INSTITUTION. 

2 p.m. At Albemarle-street, Piccadilly, London, W. Lecture on 
‘“ Chapters in the Psychology of Industry,” by Prof. H. S. 
Foxwell, F. B.A. (Lecture I.) 

TUESDAY, May 6th. 
INSTITUTION OF CIVIL ENGINEERS. 

5.30 p.m. At Great George-street, London, S.W.1. Further 
discussion of the Papers on ‘“‘The Electrical and Mechanical 
Equipment of the All-Metal Cars of the Manchester- Bury 
Section, Lancashire and Yorkshire Railway,” by Mr. G. 
Hughes; and “ All-Metal Passenger Cars for British Railwaye 
by Mr. F. E. Gobey, O.B.E. 


RÖNTGEN SOCIETY. | 
8 p. m. In the Barnes Hall of the Royal Society of Medicine, 1, 
Wimpole-street, London, W. Second Silvanus Thomson 
Memorial Lecture will be delivered by Prof. W. M. Bayliss. 
WEDNESDAY, May 7th. 
Royat Society OF ARTS. 
4.30 p.m. At John-street, Adelphi, London, W. Paper on “The 
Supply of Electricity,” by Mr. J. S. Highfield, M. Inst.C. E. 
THURSDAY, May 8th. 
TRON AND STEEL INSTITUTE. 
10.30a.m. At the Institution of Civil Engineers, Great George- 
street, London, S.W. Five Papers will be read and discussed. 
2.30 p.m. Joint Session with the Institution of Electrical Engineers. 
Papers to be read : “ Developments in Tron and Steel Electric 
Furnaces,” by Mr. J. Bibby; * The Booth-Hall Electric 
Furnace,” by Mr. W. H. Booth ; “ Application of Electrical 
Energy tothe Melting of Metals,” by Mr. H. A. Greaves; ‘‘ Elec- 
tric Furnaces in the United Kingdom, 1918,” by Mr. R. G. 
Mercer; ‘‘ A New Type of Electric Furnace,” by Mr. A. Sahlin ; 
and ‘‘ Large Electric Steel Melting Furnaces,” by Mr. V. Stobie. 
Roya INSTITUTION. 
3 p.m. At Albemarle-street, London, W. Lecture on ‘‘ Clutches,” 
by Dr. H. S. Hele-Shaw, F.R.S. (Lecture IT.) 
SOCIETY OF TECHNICAL ENGINEERS. SOUTH-EASTERN District (LONDON 
AND HOME COUNTIES). 
7.30 p.m. At Caxton Hal, Westminster, London, S.W. 1. 
Meeting. 
FRIDAY, May 9th. 


Mass 


ĪRON AND STEEL INSTITUTE. 
10 a.m. At the Institution of Civil Engineers, Great George-street, 
London. S.W. Four Papers will be read and discussed. 
2.30 p.m. Three Papers will be read and discussed. 
PHYSICAL SOCIETY. 
At the Imperial College of Science, South Kensington, 
** Demonstration of a New 


ð p.m. 
London, S.W. Papers to be read : 
Method of Producing Coloured Designs upon Glass,” by Mr. 
A. E. Bawtree, F.R.P.S.: "“ Absolute Scales of Pressure and 
Temperature,” by Mr. F.J. W hipple, M.A.; and “On the 
Transmission of Speed by Light,” by Mr. A. O. Rankine. 

INSTITUTION OF ELECTRICAL ENGINEERS—STUDENTS’ SECTION, 
7pm. At City & Guild’s Technical College, Leonard-street, 
London, E.C. Paper on “‘ The Principles of Scientific Ilumina- 
tion,” by Mr. C. E. Webb, B.Sc. 
SATURDAY, May 10th. 
ROYAL INSTITUTION. 

3p.m. At Albemarle-street. London, W. Lecture on “Chapters 
in the Psychology of Industry,” by Prof. H. S. Foxwell, F.B.A. 
(Lecture IT.) 
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Electric Transport Vehicles.’ 


By C. TUNSTILL OPPERMAN. 


OBJECT. 

The object of the Paper is to discuss the use off electricity in the 
transport of goods on roads and wharves, in factories, in markets or 
- on railways. Electricity at ld. per unit bears a small proportionate 
cost when compared with the pr esent-day labourer at 20d. per hour 
A project is on foot to utilise the water power in Tasmania to furnish 
current, for which it is proposed to make a charge of 45s. per year 
per horse- power. 

Great extensions, have taken place during the past few years in 
the more general use of electric vehicles for the transport of goods. 
Had it not been for the war, a much greater increase would have 
taken place. One of the earliest attempts to use accumulators for 
tramways was made by Mr. A. Reckenzaum, at East Ham. The 
cost of the accumulators proved prohibitive. Early in 1894 Mr. 
W. C. Bersey designed a goods delivery van, which had a useful 
career, and in the same year the author designed a parcel post van, 
which was used by the Government for some considerable time ; 
but the cost of the battery again proved the stumbling block. There 
are, however, now available vehicles suitable for almost any purpose, 
the general practice being to transmit the power from the motor to a 
dead back axle by means of chains. The transmission in others is by 
means of a small pinion on the motor shaft 'gearing with an internal 
rack which forms a part of the road wheel.. The design of a simple 
change speed gear, to enable the vehicles to negotiate hills more 
readily, is of great importance. The saving here alone would com- 
pensate for the loss in the gear, and excessive discharges from the 
batteries would be prevented. In America particularly much atten- 
tion has been given to electric transport problems. Even in 1915 
the value of the electric vehicle rolling stock in general use through- 
out the country, consisting of heavy vehicles alone, amounted to 
nearly 21 million dollars, and there seems no reason why there should 
not be similar development here. 

In the early days there ‘was difficulty in getting batteries charged 
at central stations, but the crux of the whole question is the type of 
battery to be used. Of the pasted type of cells there is to the 
author’s mind only one which is being used with success—the Exide. 
The Edison nickel and iron battery, the electrolyte of which consists 
of an alkaline solution, seems to have a long life. As regards light- 
ness, there is nothing to be gained, whilst the space occupied by the 
iron battery is more than that required for the lead one. It is also 
stated that the lead battery requires less attention, and the low 
E.M.F. given—a little over 1 volt per cell—is taken from it, so that 
the speed of the vehicle when climbing hills drops very considerably 
more than is due to the gradient alone. This is a drawback. 

This disability does not apply to the lead accumulator, which has 
also considerable advantages as regards charging. In the Edison 
battery, however, the reversibility of the chemical actions is prac- 
tically complete, and theoretically there should be ‘no deterioration 
in the battery ; to this fact is due the longer life of the cell and the 
capacity of the battery to take an over- discharge. 

Of considerable interest is the process of ‘* recuperation °—i.e., 


the system by which the motor is turned into a generator, thus. 


‘braking electrically when the car runs down hill, and at the same 
time charging the battery. But it appears doubtful whether the 
advantage so gained is worth the trouble and expense of the special 
installation. In order to increase the distance over which an electric 
vehicle can be used without unduly discharging the battery, a heavy 
charge of electricity can be put into the cells in a comparatively 
short time—‘ boosting ’’—and there is no doubt that it is an advan- 
tage to do so. The only trouble is whether the central stations 
would care to be called upon to provide a large number of vehicles 
with a “ boosting ” charge, amounting in each case to, say, 100 
am peres, if called upon to do so at one time. 

The principal reason why electric vehicles have not been more 
generally used is apparently the limitations of the radius within 
which they can with safety be operated. It is a very serious matter 
if a battery, when used beyond its limits, is discharged below a certain 
point—more serious in the case of the lead cell than in that of the 
Edison cell. In the case of the London Electric Cab Company, of 
which Mr. W. C. Bersey was the originator (and who had a fleet of 
cabs), it was the heavy expenses consequent upon the disregard 
of the drivers of these limitations which helped towards the failure of 
the company. 

Cost. 

It is difficult to obtain detailed figures of the actual running costs, 

owing to the general derangement of trade consequent upon the 


* Abstract of a Paper read before the Institution of Automobile Engi- 
neers. 


war, but there is no doubt whatsoever from the figures placed at his 
disposal that where the journeys made are regular and over known 
rgutes from day to day, there is no means so economical as that pro- 
vided by electricity. The comparative costs of electric and horse 
traction used on dust collection, as given in the report presented by 
Mr. F. Morgan, the Borough Surveyor to the Croydon Council, are as 
follows :— 


s. d. 

Depreciation un chassis and body ............. 5 2-5 per day. 

‘3 w DattoTy r iA 6 64 5 

TF tp, UMPCS EEEE tase 1 23 * 
Electricity  acsiwinsavindins sikeran ENS ERE 2 15 š 
Attendance ....... r E T QO 94 53 
Tn Rura n Ce eaa a EEEE 0 84 y 
Driver soricei anaa a AEEA 8 90 53 


The depreciation on the chassis and body is taken at 10 per cent. 
per annum, and on the battery 50 per cent. per annum. 

The cost of collecting by the 3} ton electric wagon, including 
loading and bonus paid to the men, worked out at 9s. 4d. per ton, 
while the cost of collection and loading and bonus by horse-drawn 
vehicles (including cost of depreciation on and repairs to our own 
vans) was lls. 10d. per ton, or 2s. 6d. per ton above the cost of 
collection by the electric wagon. 

The average quantity of refuse collected daily was :— 


Tons. cwt. qr. 
Elect rie WAON reeniri sexe anya EEEE 7 10 h 
Horse-drawn van ....ssssessssserrerasesesossorssseseoeee 2 9 14 


From these figures it will be seen that the work done by the 
electric wagon was equal to that of three horses. 

One of the largest railway companies, having a large fleet of 
electric vehicles, gives the following figures :— 


30-cwt. parcel van, per annum (Edison battery) :— 


£ s. d. 
Curent ihosi nan e AN E EE EE EOE 32 0 0 
TERE N E E V ied genesis 1415 0 
Repairs esesseroreree TE E P T 21710 0 
Maintenance ...sscosneseseseessososssssossececeerososesesesss 11 10 0 
O'l and Stores sites aids aaa tore eure son aden aes 2 5 0 
Standing charges cscs ssarcecsecsiars deers ieewere dees eee ease 96 5 0 
, l £178 5 0 


Cost per mile 4-:28d. 
l-ton parcel van (Edison battery) :— 


£ s 
Current corn en er a E ELE 24 0 
Aba oa E T E A 13 0 
Hopas a Dire pea e NEA INA AANE ETERNA 
Maintenance .......assosncnnserennsoneosersersereesecsessrsen ll 5 


Qil and BUGIS ETPA EE EE S E E T N 


N 
aj 
— 
© e 
© ecoooosn 


Cost per mile 3-84d. 
I-ton parcel van (lead battery) :— 


£ Bb d. 
CUPPON teene a naa aa dee ra e E 26 10 0 
EY FOB PTE E E A E AE 13 10 0 
Repa aeir e a AS E SAA 29 0 0 
Maintenance ........... ccc ccc ccscnccccccncccccssuccceecscces 11 15 0 
Oil and Stores cs. vinci tewdae ahaha einethes Sanueeder aww 25 0 
Standing charges ........ nea adobe unerieese en T T 116 5 0 

£199 5 0 


Cost per mile 4-78d. 


Note.—Based ‘on 10,000 miles per annum 

Current taken at ld. per unit. 

Tyres at 18,000 miles. 

Repairs, maintenance and oil at cost. 

Standing charges with Edison battery at 10 years and lead eer 
at 2} years. 

According to a report of Mr. W. Greig, the cleansing superin- 
tendent of the Glasgow Corporation, the respective figures are :— 


s. d. 
For motor traction ......e.esssessesrsescssecsosoosos 4 6 per ton 
For horse traction ...........ccccceeccsccessseescseces 4 1} js 
For electric traction ............cscceesceccccescseees 3 5} s 


To the user who confines his operations to a large city and its 
immediate surroundings, there is no method of transport which 
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offers him the advantages of the electric system. From an eco- 
nomical point of view it is cheaper than either horses or petrol 
vehicles, for the following reasons :— 

(1) It requires less skill and experience in supervision; (2) it 
requires less attention to details ; (3) the tyres last longer; (4) the 
insurance is less ; (5) the oil bill is less ; (6) far less skill is required in 
driving ; (7) it is more cleanly, although this is a point appreciated 
more in the provision and kindred trades than in, for instance, the 


poal trade. 
As an example of the reliability of electric vehicles, the Midland 


Railway Company’s engineer states that out of a fleet of nine 30-cwt. - 


parcel vans, four ran throughout the year 1917 without losing a 
single day’s service, and by the end of the year the machines were 
two years old, and had run 30,000 miles each. It is no uncommon 
occurrence to find that a set of tyres will last upwards of 30,000 
miles. 

On the other hand, to the user who has long journeys to make, the 
author can only say that petrol is the only satisfactory form of 
power to adopt. 

BATTERY SERVICE SYSTEM. . 


The author has been particularly struck with a system of providing 
batteries in general vogue in the States, the battery service system. 
The user of: the vehicle contracts with the electric supply company 
for the use of the battery and the supply of current, payment being 
made on mileage rate and for the battery service. 

Although this is a comparatively new method of delivering current 
to the consumer, it is just as much a part of the regular business of 
the central station as the old method. 

From a Paper read by Mr. P. D. Wagoner before the National 
Electric Light Association in Chicago, the author has borrowed the 
following figures, giving some details of three 5-ton electric vehicles 
operated on the system :— 


Cost to customer per vehicle— £ s. d. 
Battery service per month .....sssssssessesesseseen 740 
Mileage 826:8 ............ EEA A T ll 5 0 

i 5 0 


Garaging ionien har E eos 5 


Total garaging, battery service, and mileage, includ- 


ing CULTONG ore isio dr ee EEEE EAN 23 14 0 
_ Cost of garaging, battery service and mileage, perton 0 0 7} 
Cost of garaging, battery service, per ton mileage... 0 0 265 
Average current consumption per mile ................ 2 units. 


The system furnishes an interesting example of co-operation 
between the electrical vehicle manufacturer, the central station and 
the electric vehicle user. 


DISCUSSION. 


Mr. F. Ayton (Ipswich) said that the electric was not a competitor of 
the petrol vehicle. The transport problems of this country would be 
solved by a reasonable application of both types, coupled with the steam 
vehicle. The electric was essentially a short distance, moderate speed 
vehicle, for use in towns and their suburbs. Mr. Opperman attributed 
the limited extent to which electric vehicles were used in this country 
to their limited mileage. He thought the reason was that the petrol 
vehicle had been developed to a remarkable stage of efticiency, whereas 
similar tinancial support. had not been given to the electrice vehicle, and 
consequently it was left behind. The electric had a much better chance 
in the United States, where three vears ago there were over 70.000 
electric vehicles in use. Further, in 1916 the electric vehicles sold in the 
U.S.A. included 4,000 passenger vehicles, 2.500 commercial vehicles 
and 1,500 electric industrial trucks. These annual sales would be 
greatly exceeded. The consumption and imports of petrol were in- 
creeasing rapidly in America. Therefore, electric vehicles should be put 
to work in the sphere in which they were very useful. In town work it 
had been found that they could get from point to point as quickly as 
petrol vehicles, because the latter. in traflic, seldom had a chance to 
get up maximum speed, and the electric had a higher rate of acceleration. 
The electric should be kept on good roads. Tests made by the Massachu- 
setts Institute of Technology a few years ago with a 1-ton electric van 
showed that the road resistance varied from 22 lb. per ton on good 
asphalt to 60 lb. per ton on bad tar macadam, at speeds between 13 and 
15 miles per hour. The electric applied to its proper purposes gave the 
cheapest means of haulage. He thought there was a great future for 
electrics for carrying passengers in urban or suburban areas, especially 
for taxicab work. In Detroit, the home of the petrol car, there were 
over 100 electric cabs. They found they could be run for 40 per cent. 
less than the petrol cabs. At the time the war broke out there was a 
project to introduce a fleet of electric taxicabs in New York. There were 
about 600 in Berlin before the war, and they had also been successful in 
Amsterdam. He could assure the author that the modern vehicles 
with the pinion and internal rack gear did not give any trouble through 
dust getting in. He did not altogether agree with the author’s remarks 
as between the iron-cased Exide battery and the Edison battery. At the 
end of a few years there was practically no difference between them. 

Mr. E. W. Curtis said that the electric vehicle had been improving. 
The electric had the advantage that it did not necessarily have more 
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than 40 moving parts, and any of them could be replaced overnight 
while the vehicle was charging. The ld. per unit mentioned by the 
author was equivalent to petrol at about 6d. a gallon. The system of 
change gear had been tried, but the advantage did not compensate for 
the additional mechanical complications. The electric eliminated the 
human element, having no gear box nor clutch, and any complication - 
brought forward at this time would not help the proposition materially. 

Mr. W. Worsy BEAUMONT said in the early days Mr. Opperman, with 
others, suffered because too much was claimed for the electric vehicle, 
but the electric vehicle had since found itself. It seemed remarkable 
that the electric vehicles which were a failure years ago for carrying light 
loads should now show them the way to carry heavy loads economically. 
Those that showed to the best advantage were those engaged on slow 
heavy work such as coal haulage, house refuse collection, and those dis- 
agreeable kinds of work that involved as much stopping as running, and 
it cost nothing while it stopped. Quitea number of firms in this country 
were now making electric vehicles. It was better to do without the 
change gear if possible. The author said that in a certain type of vehicle 
24 Exide cells could be used, but it required 42 Edison cells. That 
made a difference in regard to connections, battery terminals, &c. In 
referring to pasted batteries, did that include Planté batteries ? He 
thought Mr. Ayton would probably tell them that there were many 
hundreds of places in this country where boosting or other charging 
could be done. The chassis of the electro-bus had in hardly any vital 
point been improved upon from what it was in the early days. The 
old electric cabs were inefficient in themselves, but the cost of current— 
2d. per unit before it was transformed to the current they wanted—waa 
enough to kill them. The lessened wear of tyres was put down in the 
Paper to the difference in the application of the powertothetyres. That 
was partly the explanation. but the real reason was that the electrico 
never reached anything like the speed of the other vehicles. 

Mr. R. A. CHATTOCK said he thought the central station enyineer’a 
business was to follow the trade rather than to lead it. They had ta 
wait until there were satisfactory vehicles. There were between 200 
and 300 stations in the country where charging could be obtained at a 
reasonable figure.- The municipal electric supply undertakings could 
not spend thousands of pounds on the interchangeable battery system 
unless they could be sure the business to be got would warrant it. When 
the sizes and capacities of the batteries were standardised it might be 
possible to arrange something of the kind. He agreed that if they were 
well looked after there was practically nothing to choose between the 
Edison and the Exide batteries. 

Mr. P. A. Mossay said he could show pinions that had run 14,000: 
miles without signs of wear. An electric would take a gradient of 1 in 7 
on town work. Regenerative control showed an appreciable saving of 
energy on country roads, but there was not much in it in towns. 

Mr. G. E. Hates referred to the respective advantages of Edison and 
Exide cells. As regarded weight the Edison had a distinct advantage 
over the lead battery on equivalent chassis. He could not understand 
that the Edison battery gave trouble with creeping. The container was a 
metallic one, and there could be no leakage. The sodium which formed 
outside the container was a preservative of the steel container. The 
Adams Express Company used Edison batteries exclusively. The com- 
mercial public did not want a battery that required an expert to look 
after it. 

Mr. Conran said the incidence of the load due to battery vehicles 
rather clashed with the peak loads of the ordinary lighting. He agreed 
that a gear was needless, especially in a car with two motors, where 
putting the two motors in series would be the solution. The regenerative 
question was not worth consideration, as the saving of energy would be 
very small. He. too, had found there was nothing to choose between 
the Edison and the lead battery. The Edison went down because of its 
high intemal resistance, but the lead battery took far more skilled atten- 
tion. The depreciation of the petrol vehicle increased much faster than 
that of the electric. 

Mr. C. N. Goon said, according tothe author, the number of charges and 
discharges the Exide cell might stand was 300. That might more cor- 
rectly be 600. In two years more than 300 discharges would be obtained. 
That was proved by the actual mileage 25,000 to 30,000. The actual 
performances were frequently 34 to 4 years. 

Mr. R. J. MITCHELL approved the suggestion of a competitive tral 
between the two types of batteries. He thought the function of that 
Institution should now be that of an institution of automotive engineers 
interested in methods of road transport. 

The AUTHOR, in reply, agreed with Mr. Ayton that the efficiency and 
utility of the vehicles depended largely upon the roads. The electrics 
had a great advantage over other cars for certain purposes, and he had 
been careful to state what those purposes were. Another advantage was 
that they were almost foolproof. Mr. Beaumont had mentioned that 
certain cars required 24 lead cells as against 42 Edison. That was 
because the effective voltage of the lead cell was 1-9 volts and of the 
Edison not more, he thought, than about 0:85 volt. The objection 
against the ordinary pasted cell applied equally to the Planté cell. The 
chemical change that took place was never final, there was always the 
fabric of the plate to work upon, and when the fabric had all been turned 
into peroxide it collapsed. Mr. Conradi said by placing the two motors 
in series the difficulty on gradients would be overcome. He (Mr. Opper- 
man) was afraid the effect of that would only be to diminish the speed at 
once. He had suggested the two-speed gcar to enable the motors to be 
kept running at more nearly normal speed, and therefore not only main- 
tain the speed up hills at a better level, but also prevent discharging the. 
batteries. A comparative trial between the lead and the nickel-iron 
batteries would be very useful. i 


of value would be open to all concemed. 


512 


THE ELECTRICIAN. 


May 2, 1919. 


Notes on Surface Condensing Plants, 


With Special Reference to the Requirements of Large Power Stations. 


The following is an account of a discussion which took 
place before the Institution of Electrical Engineers on Mr. R. J. 
Kaula’s Paper on the above subject. An abstract of the Paper 
appeared in THE ELECTRICIAN, of April 25. 


Mr. FRANK BAILEY said many engineers were trying to use ejectors and 
dry pumps of various kinds, and an enormous variation was required 
in the power to obtain a certain vachum. He foundthat 45 kw. hadto 
be used to obtain avacuum with3,000 kw.,and74 kw.to obtain a vacuum 
with 4,000 kw. on totally different methods; but with the 74 kw. one 
could rely on obtaining lin. below the barometer, and every fraction of 
an inch one could get was a justification of increase in cost of plant and 
running cost. Their desire was to get away from the reciprocating air 
pump, much as they appreciated the Edwards’ pump when it first came 
out. With the advent of the three-throw pump and plants of that kind 
the difficulty always seemed to be in running a shaft of that kind. It 
was difficult to keep lubricated, and required a certain amount of atten- 
tion. They all looked forward to ejector systems, which justified such a 
Paper as the one under discussion. The author mentioned the difficulty 
of obtaining circulating water for condensers from a tidal river, where a 
large quantity of solid matter had to be strained out of the water. He 
remembered a large quantity of gravel collecting in the catch pit. A 
Thames Conservancy man claimed the gravel, but declined tô take 
back the body of a goat which subsequently got into the catch pit. He 
endorsed what the author said as to the trouble of cleaning the water. 
The arrangement of strainers illustrated by the author was the arrange- 
ment originally provided at the City of London Company’s Bankside 
works. It worked fairly well when the water was fairly clean. They 
tried reversing the flow against the strainers, but that had to be 
done every five minutes, the plant ceased to work condensing, and they 
had to work with atmospheric exhaust, and the local authority objected 
to the nuisance. The appliances they afterwards put in had worked 
successfully for 24 years. The author said that so-called revolving 
strainers; such as the Bailey & Jackson type, were too cumbersome for 


large plants, and that the inevitable leakage loss was a comparative 


drawback to their use. If that were true, it would be an indictment 
against the strainers in connection with his name (which was spelt 
incorrectly). The original apparatus was still at work, though it had 
undergone some improvement, and there was no cause to complain of 
its inefficiency. The leakage was now reduced to 2 per cent., and there 
had been coustant improvement. The variation in condensers was so 
much that one hoped they would be standardised, and that information 
In his station they were 
working at a variation from 12 lb. to 8lb. There was a great. difference 
in the steam consuniption required by various plants. The author said 
there was difficulty in obtaining the full benefit of the exhaust steam in 
those appliances; but, considering the small percentage of the steam 
used for the purposes of the ejector, there should not be any insuperable 
difficulty in getting satisfactory service from that amount of heat, and 
hence there should be no difficulty in making use of these appliances. 
With regard to the corrosion caused by the iron of the condenser, in the 
Rhone Valley the ice water from the glaciers was so ozonised and so 
corrosive that a cast-iron boiler in which it was used was practically 
useless after a few months. The aeration of the condensers was a 
serious menace to most of the plant which could be corroded. 


Mr. W. B. Woopnovsse found himself in general agreement with the 
author. He was inclined to favour rather strongly the use of the cast- 
iron shell for large condensers, perhaps because he had had a great deal 
of trouble with corrosion when cast iron was not used. The loss of heat 
while the water was passing through the water boxes and in and out of the 
condenser tubes was considerable. ‘The suggestion that one should 
have conical mouthpieces to the tubes was a good one. One might go 
farther, and try to direct the flow of the water in the boxes, much as it 
was done in the entrance toa circulating pump. With the present design 
it was uncertain whether an equal quantity of water went through all the 
tubes. The water tended to short-circuit, and he thought that could 
be got over. He thought they had all come to the conclusion that the 
screening of the water must be done in stages, starting with one which 
would not pass a goat and finishing with one which would only pass fine 
mud. After passing the finest screen, scale-forming or greasy matter 
got into the condenser, reducing considerably the passage of heat through 
the tubes. The stoppage of large turbines for condenser cleaning ought 
to be unnecessary, and designs might be developed so that the condenser 
might be cleaned while the turbine was at work. The method of having 
vertical tubes with open ends, and which could be cleaned with a brush 
while the water was passing through them, worked very well, but had 
certain obvious disadvantages. Scouring with sand was quite effective, 
but there were possible objections to that method also. The author 
suggested that it would be a good thing to standardise the amount of 
air condenser makers were asked to deal with. He hoped to commu- 
nicate his figures to the “ Journal ” to compare with the author’s. The 
makers were usually asked to deal with a great deal more air than was 
probably the case, and the air pumps were made much too big. When 
ho went into the matter in detail, some five years ayo, he cameto the 
conclusion that it was inherently wrong to try and entrap air with any- 
thing but another gas, and that, generally speaking, extraction by a 


steam jet was the right method. He had found it satisfactory. He was 
glad many condenser makers were now putting forward steam jet ex- 
tractors, which were nominally air pumps. He quoted the following 
figures for a 6,000 kw. set : Average vacuum, 39-1 in. ; steam consump- 
tion of the jets, 253 lb. an hour with a condensate of 75,000 lb. an hour 
=4 uf l per cent. He did not think there was anything which would 
work a mechanical pump, an Edwards’ pump or a water extraction 
pump, with such a small amount of power. He believed that figure would 
be improved upon. The steam jets were easily renewed, and the method 
did away with a piece of running plant. Corrosion occurred in curious 
places. He had found a rotary extraction pump corroded very badly— 
an air effect, no doubt. The author suggested a variable-speed extrac- 
tion pump, but ho did not know whether the complication was worth 
while. 

Mr. G. W. PARTRIDGE said he did not think those who talked about 
dotting super stations about all over the country had considered the 
enormous amount of water required to get a good vacuum with large 
turbo-generators. Generally speaking, about 500 lb. of circulating water 
was required per lb. of coal burnt. He agreed with the author generally. 
He agreed that the ratio of the length of the condenser to the diameter 
should be kept as low as possible. The nearer one got to a ratio of 1-5 the 
better. The suggestion that the condensers should be subdivided, so 
that they could be cleaned or examined without taking the main generator 
out of commission was an important one. He would like to use two 
condensers if possible, but that might take up too much room. It was 
difficult to estimate the most efficient speed of the water through the 
tubes, owing to the large variation in temperature In the case of the 
station with which he was connected, the Thames water varied from 
35 deg. to 70 deg., and the speed of the water in the pipes from 3 ft. to 
8 ft. per second. Engineers in America had informed him that they kept 
the speod at 9 ft. to 10 ft. per second. He had heard a story about the 
vacuum being improved trough ash having fallen into the river and 
gone through the condensers and scoured them. In regard to the 
electrical driving of auxiliaries, there were two choices to make—either 
direct current or three phase. If the current were taken from a common 
three-phase luw-tension supply, an alternative supply would be required, 
and could be taken either from a transformer connected to each main 
generator with a throw-over switch, or a small generator driven off the 
shaft of the alternator, or, lastly, by means of a special alternating set 
dealing with all the auxiliaries. On the other side one had the direct- 
current system. Jn that case one could have a common continuous- 
current system supplied by rotaries from the main bus-bar, with an 
alternative method, such as a special direct-current machine on the shaft 
of each generator, or a battery, or, lastly, a special direct-current set. 
He was of opinion that the main auxiliaries of a big power station should 
be driven with alternating current supplied from an independent three- 
phase set, with an alternative supply from the three-phase bus-bars, 
with automatic means of disconnecting in case of failure. Of course, 
small auxiliaries, such as fans or conveyor motors, would be driven by 
direct current from rotaries or motor generators. With this lay-out 
there was no trouble with brushes and commutators, no drop of speed 
if anything went wrong with the main generators. In a tidal river he 
thought a closed syphonic system was the best. The system illustrated 
by the author would mean working huge valves, and it did not appear 
to provide any means of laying off either of the pipes which were depen- 
dent on the syphonic action. It would also be very costly, and, if the 
water were dirty, it was doubtful whether the strainers could be used. 
If Mr. Bailey's goat got on the end of the pipe and blocked it for a short 
time the syphonic action would be lost. i 

Mr. Partridge then drew a diagram of a systein of strainers designed 
by an assistant of his (Mr. Aitkin) some years ago, and used with success 
at the London Electric Supply Company’s power house. It included 
about 15 strainers, their capacities were from 250,000 to 1,000,000 gallons 
per hour, and they comprised a revolving drum and a nickel-bronze 
scraper, with a cutting edge, which scraped off solid matter that settled 
on the outside of the drum. The sludge valve was opened occasionally 
and the sludge was blown back into the river. There was no leakage 
loss, and the strainers could be placed on either the suction or the dis- 
charge side of the circulating pump by manipulating the valves. The 
lay-out was arranged so that no generator was dependent upon a par- 
ticular circulating pump. 

Mr. E. R. Briaes said the difficulties in experimenting on heat trans- 
mission were mainly due to the question of cost. His firm had, through 
the kindness uf the Dundee engineers, as mentioned by the author, 
endeavoured to obtain some information in that way, and he thought 
the figures given in the Paper were as reliable as could be obtained. The 
reduced heat transmission depended on so many items that it was almust 
impossible to separate them and experiment on one variable at a time. 
Most makers took the rate of heat transmisaion as varying as the square 
root of the water velocity. He thought the Americans had now given 
up the high velocity of 8 ft. or 9 ft. per second, 5 ft. being considered 
high enough, the gain in extra transmission not being worth the enormous 
cost of pumping the water. Little attention had been given to studying 
properly the relation of the variables to the rate of heat transmission, 
and the general efficiency of condensers. The much-quoted experimenta 
of Smith, of Victoria, Australia, were made with a small model and with 
stagnant air and stagnant steam, which gave one incorrect ideas of the 
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action taking place in the condenser. The larger the air pump the greater 
would be the rate at which the air was swept over the tubes. The partial 
air pressure in the condenser should be kept down to the lowest possible 
limit by a large air pump, independent of the quantity of sir leaking in. 
If the author’s plant capacity curve were plotted against the total 
values, instead of lbs. of air per 1,000 Ib. of steam, the quantity of the air 
to be allowed would vary as to two-thirds of the power of the total 
quantity of steam passing into the condenser. The friction loss as the 
water entered the water box had been referred to. Recently bis firm 
had been building a large condenser, in which they had departed from 
usual practice by providing water branches on to the water box. The 
condenser was a two-flow one, and at the inlet and outlet they had 
arranged for two separate boxes constructed on some form of stream line 
flow, so that the water would enter and leave with the minimum amount 
of friction. The idea of having pipes leading the water into the first 
sump, he thought, was wrong. He had recently found the inside of a 
cast-iron water box thick with corrosion, and the suction pipe was lined 
with about $ in. of suft mud, 95 per cent. of which was iron. That cor- 
rosion was caused by the use of sea water. He disagreed with pipes 
having a syphonic action, because of the difficulty of keeping them 
absolutely airtight. A good arrangement was used by Mr. Lackie at 
Dalmarnock, the water being led in from the Clyde by an L-shaped 
concrete structure. After passing through screens of the chain type, the 
water was taken by culverts tu the main engine room, where the pumps 
dealt with it. The open culvert was a means of largely avoiding the eddy 
currents set up inside pipes where a number of pipes drew from one 
source. | 

Mr. I. V. Rossow suggested that it would be better if the author 
had used more usual symbols. 300 to 500 was until recently taken as an 
average figure for the heat transmission coefficient, but he had known 
plants with a constant of 800 to 900 and even 1,000. With atmospheric 
condensers they worked up to 800 or 900 by putting triangular Jaths 
on the tubes; but that was not a practicable method. One got better 
condensers when the length to diameter ratio was as low as 1'2 or 1:3. 
He thought the question of using cast-iron or stcel shells was largely 
decided by the facilities of the manufacturer; but a big steel shell looked 
less of a rmmakeshift than an iron one. He thought a manufacturer would 
rather make two shells than one of 70,000 ft. ; it would be easier to clean 
them, and he did not think it would cost much more. He was struck by 
the low figure of 253 lb. mentioned by Mr. Woodhouse as the steam con- 
sumption of the steam ejector. Possibly an Edwards’ pump would not 
take more, but one could not always rely on a 29-lin. vacuum. He 
thought the Edwards pump was practically a back number for large sets. 
For small sets and isolated plants there was much to be said for it. He 
thought the air that would be allowed for in each condensing plant would 
bo reduced enormously in future. He had known cases where duplicate 
pumps were put in for 20,000 kw. to 30,000 kw. sets, and it had been 
found that only one was required. In regard to feed water, the point 
to aim at was the prevention of the condensate from coming into contact 
with the open air at any point. In the path of the condensate from the 
condenser to the boiler there was often in the open air some type of 
water measuring apparatus. That was not necessary, as there were 
water meters of equal accuracy of totally enclosed type. It was prac- 
tically impossible to eliminate the aeration in the tank between the 
condensate pump discharge and the boiler feed pump section, but its 
air absorbing capacity could be reduced by altering the point of discharge 
of the condensate pump. . 


Mr. C. C. PATERSON said he was reminded by the statement that 
500 lb. of water were required per lb. of coal of an experience he had a 
little while ago which made one realise what an exceedingly inefficient 
thing a straight tube with water flowing through it was for absorbing 
heat. He had to calculate a tube of lẹ} in. diameter to dissipate 9 kw. 
He put the full force of the London water supply on the tube, but the 
tube got too hot at less than 9 kw. He put a solid mass in the middle, 
leaving $in. space, and it still got too hot. But by having an inner 
tube with string wound round it the water went through stone cold and 
dissipated the 9 kw. easily. It showed that water passing up a tube 
went up practically solid, and that there was none of the eddying inside 
it which one would expect. The temperature of the inside of a column 
of water appeared to be cold, though the outside was hot. He did not 
know whether that had any bearing on the extraordinary quantity 
of water that had to be used for the coal consumed. 


Mr. S. B. DONKIN said the author, in comparing the counter current 
flow condenser with the parallel flow, said it was not possible to rely 
npon maintaining the complete siphonic system corresponding to the 
static head. It ought to be pointed out that in any big power station 
it was essential to maintain the siphonic head at 100 per cent. efficiency, 
which could be done with the expenditure of very little power. In a 
5,000 kw. station it could be done with 0:5 per cent. of the energy. 
The diagram and explanations were apt to lead one to suppose that the 
parallel system had something in it which the other had not. It was 
very desirable to be able to use the change-over system, and utilise a 
pipe that was a suction as a discharge, and to have enough pipes into 
the source of water tomake the change without stopping. It was an 
advantage to discharge from a pipe that had been a suction pipe at twice 
the velocity at which the water came in. The closed system appeared 
to be the better one, as it enabled the pump to boost up the velocity of 
water. With open chambers one was limited by the dimensions or 
height of the suction pipes. The figure Mr. Woodhouse gave for the 
steam consumption in the air pipe was very low for a 6,000 kw. set. He 


thought that must be the net consumption—the consumption of steam — 


that was totally wasted. 
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Mr. J. C. Wiauam said he had had trouble with mussels. Cast-iron 
pipes were used, and water was taken from a small tidal river. Out of 
300 yds. of 20 in. pipe a ton of mussels were taken in a year. He would 
be glad to know how the trouble could be got rid of. 

Mr. H. Braziu said he had taken water from the Thames for cooling 
the jackets of Diesel engines, and had trouble with an accumulation of 
mud on the jackets. They put in a settling tank, but the speed of the 
water in the tank had to be so slow that an enormously long tank was 
necessary. They tried strainers, copper gauze, &c., but all appeared to 
be useless. They then went into the system of closed circuit cooling, 
and used pure water for circulating round the jackets and river water for 
cooling the circulating water. They used a surface condenser for the 
purpose, with the same result, but this time in the condenser itself. 
Those who had a chance to get non-tida] water had a great advantage. 
It seemed paradoxical to force air into water to get air out, but to get air 
out of ice air was forced into the bottom of the vessel in which ice was 
being made at 40,000 Ib. per square inch. 

The AUTHOR, in replying to the discussion, said he apologised for not 
having given Mr. Bailey sufficient credit for the plant he designed. If, 
with his apparatus, the leakage was reduced to 2 per cent. it was a 
valuable asset to any power station which had to deal with dirty water. 
It was hardly possible to standardise the ratio of steam to cooling surface 
with the varying conditions andjthe varying vacua called for, but a 
definite vacuum might be allowed for a given temperature of cooling 
water. A 29in, vacuum might be justified in the case of a high load 
factor, but 28 in. or 28} in. would probably be a better proposition with 
a lower load factor. He did not know whether all steam ejectors gave 
such low ‘steam consumption as that which Mr. Woodhouse had 
mentioned. The figure he had given put the question whether all the 
heat was absorbed by the feed water, right out of it, as the steam quan- 
tity was so low a power figure in itself. (Mr. WoopHOUSE said he thought 
his figure was the total steam consumption, butit was, on consideration, a 
very low figure, and he would look into it and give the correct total.) 
He thought the lay-out was generally such as to do away with the 
advantage of duplicating condensers. A condenser of 70,000 sq. ft. area 
would have to be built on site. He understood Mr. Partridge to recom- 
mend a three-phase drive where there was an auxiliary unit, and in that 
respect he was largely in agreement with him, except that he thought it 
was a pity to sacrifice the advantage of steam regulation, if it could be 
avoided. With regard to Mr. Partridge’s system of strainers, it seemed 
rather a pity to put additiona! head on the suction side, and if one had it 
on the delivery side the dirt got into the pumps. He (the author) had 
endeavoured to show a system without suction lift on the pump, and 
which kept the suction side as clear as the condenser itself. In his pipe 
line the top of the pipe was under high water level, and was drowned 
twice daily, which reduced the difficulty of maintaining the syphon. 
There was no reason why strainers should not be of the revolving type. 
Steam velocity had considerable effect on the heat transmission coeffi- 
cient, and one could only get the steam velocity by having a big drop 
across the condenser. The water quantity could not be reduced, because 
a given quantity of heat had to be carried, and that called fora large 
quantity of water. With regard to Mr. Donkin’s criticism of the pro- 
posal to adopt parallel flow condensers, in some cases it might be possible 
to maintain 100 per cent. syphon efficiency even with a comparatively 
high head, but it was a difficulty, and the syphon always wanted a lot 
of looking after. 


The Author said he would reply more fully in writing. 


DISCUSSION AT BIRMINGHAM. 


Mr. R. A. CHATTOCK emphasised the extreme importance of reliability 
in connection with the condensing auxiliaries. It was, perhaps, safe to 
use one circulating pump for each unit if sufficient spares were carried, 
but the driving of this pump should be in duplicate. In the event of a 
breakdown on the circulating pump, the turbines would almost imme- 
diately go over to atmosphere, and it was a vital necessity to provide 
against breakdown. The best arrangement was to put in two circu- 
lating pumps, each of about 60 per cent. of the full-load capacity, and to 
drive one of these by a steam turbine and the other by an electric motor. 
Both pumps would be run, and should one break down the other could 
carry the load with a reduction of only lin. to 1}in. in the vacuum. 
The amount of steam used by the small turbine was not excessive, and 
the whole of the latent heat in it could be recovered by heating the con- 
densate before it was returned to the boilers. The air pumps, water 
extracting and lift pumps were small and inexpensive, and they might be 
in duplicate and each of full capacity. As their stoppage through break- 
down was not of serious importance for a few minutes, it was safe to 
risk driving them entirely by electric motors. The speed variation 
obtainable with direct-current motors made this method preferable to 
alternating current; also with alternating-current machines the possi- 
bility of a temporary stoppage was increased should anything fail on the 
main alternating-current supply. As regards the air pump, he favoured 
the steam ejector type, as there were no running parts in this to get out of 
order; very high vacua could be carried with a proper arrangement, and 
the whole of the latent heat in the steam used could be recovered, It 
was a simple matter tode-aerate the condensate and the make-up feed 
water by means of these ejectors, and so obviate difficulties experienced 
through the presence of excessive air in the feed water, which caused 
oxidisation in the feed pipes and boilers. The author’s description of 
straining the circulating water was interesting, but with most river 
waters the strainers would probably soon become choked up. With the 
Thames water this took place in about an hour to an hour and a half, 
and the flow of these large pipes could not be reversed as frequently as. 
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this. Large industrial cities had a valuable asset in the filtered sewage 
effluent that was running to waste wherever its sewage was treated. In 
Birmingham this effluent was even more suitable for surface condensing 
than ordinary water, no scale whatever being formed on the tubes and 
interior of condenser. The aeration of the water in the cooling towers 
immediately killed any residual bacteria. There was sufficient sewage 
effluent running to waste in Birmingham within three miles of the city 
boundary to amply provide for a generating station of 1,000,000 kw. 
capacity. To provide a natural flow of water for such a capacity would 
necessitate going very much further away, and a corresponding increase 
in cost and loss through transmission. 

Mr. G. H. J. Parkinson asked for particulars of actual tests showing 
the increase of heat transmission due to higher velocity of water through 
the tubes. He had made a careful test on a Green’s economiser to test 
the effect. of increasing the velocity. The economiser was divided into 
three sections all in parallel. By reconnecting with the three sections in 
series the velocity was increased in the ratio of 3 : 1, but the final tem- 
perature was the same as with the sections in parallel. Cleaning the 
scale from condenser tubes with hydrochloric acid was a dangerous 
proceeding if the tubes were cleaned in situ. The acid had a serious 
effect on the cast iron water bonnets; after cleaning a condenser two or 
three times in this way he examined one of the hand hole doors. On 
scraping the surface with a knife he found he could cut it away for a 
depth of nearly }in.; the iron had disintegrated, leaving a mixture of 
graphite and finely divided iron. He subsequently removed the tubes 
100 at a time and pickled them separately with acid—an entirely satis- 
factory but a somewhat expensive process. 

Mr. F. Forrest, referring to a diagram in the Paper, pointed out that 
if 'W lb. of water are to be cooled from T, to Ti, then W (Ta—T,) heat 
units must be given up. If cooling towers were used, the whole of these 
heat units would be expended partly in raising the temperature of the air 
passing up through the towers, and partly in evaporation. Knowing the 
relative humidity of the external atmosphere and of the heated air where 
it left the top of the towers, the quantity of water evaporated under 
given conditions could be closely calculated. In Birmingham at the 
present time this evaporation amounted to approximately one gallon of 
water for every unit generated; this gave the quantity of make-up 
water required for the cooling tower ponds. As regards air pump capa- 
city, the usual figure of 0-8 Ib. of air per 1,000 lb. of steam rejected to 
condenser seemed reasonable for turbine plant working under average ~ 


`` 


modern conditions. If some such figure was accepted the condensers 
and the air pump could be tested together with calibrated air nozzles 
attached to the condenser casing to demonstrate that the air pump 
capacity was easily capable of dealing with the normal quantities of air 


to be present. 


Mr. P. R. BOULTON referred to the effect of steam velocity as the 
value of k. This relation was difficult to express definitely. In practice 
it was complicated by the varying percentages of air carried over at 
varying loads owing to the leakage, and by the varying degree of dryness. 
In testing condensers the method of taking temperatures by inserting 
thermometer pockets at one point of the inlet and outlet pipes was not 
sufficiently accurate, since stratification took place, and the water left 
the condenser in layers of different temperatures. To obtain the average, 
either a number of pockets should be inserted, or a tube made of high 
conductivity metal should pass diametrically through the centre of the 
outlet pipe. One end of this tube should be sealed to prevent air circu- 
lation, and the bulb:of a thermometer having a long stem should make 
contact with the inside of this tube by means of metal foil; in this way 
the temperature could be taken at different points. The specific heat 
of water was sufficiently constant for all practical purposes within the 
range of temperatures usually employed. Efficient air extraction was 
most important. The performance of a given condenser varied enor- 
mously with the efficiency and capacity of the air extraction pumps. 
The commercial economy of many modern plants would be improved by 
adopting a lower water velocity, with consequent reduction in pumping 
charges, and installing an increased condenser surface,in order to obtain 
the same vacuum. It would also appear to be more economical to 
employ a larger condenser, in order to reduce the minimum difference 
between steam and water to, say, 6 deg. or 8 deg. Less cooling tower 
surface would then be required, and the combined cost could be reduced. 
The relative advantages of steam or electric drive for auxiliaries was one 
on which engineers did not agree. The advocates of electric drive con- 
tended that when sufficient ‘economiser surface was installed full use 
could, be made of the exhaust steam from the auxiliaries for feed heating. 
Advocates of steam drive considered that it was much. better to ensure 
reliability in the operation of the auxiliary machinery in the case of 
failure or interruption of the supply. This argument was a very strong 
one. Usually when an interruption of supply occurred the engineer-in- 
charge had quite enough to do, without the additional anxiety as to what 
was happening to the condensing plant. 


The Measurement of the Peak Potential of an Alternating Source.* 


By CLIFFORD C. PATERSON, M.I.E.E., and NORMAN CAMPBELL, Sc.D. 


The method of measuring the peak potential of an alternating 
source by means of a thermionic valve is familiar, but the conditions 
necessary for accuracy are not always appreciated. 

The connections are shown in Fig. 1. A is the source of alternating 
potential, V the thermionic vaive with its heating battery well 
insulated from earth, # an electrostatic voltmeter, and C a con- 
denser connected across the terminals of the voltmeter. A is shown 
connected to the valve so that the negative peak potential is meas- 
ured ; if the positive peak potential is required, the leads from the 
valve to 4 and E must be interchanged. 

The following are the conditions necessary for accuracy :— 


(1) The valve must pass no reverse current. 

(2) The insulation between the terminals of E must be so great 
that the potential between them does not fall appreciably in the 
interval between successive occurrences of the peak potential. 


V 
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Fio. 1. 


F (3) Condition (2) could always be fulfilled by making C sufficiently 
large and sufticiently well insulated. But the insulation must also 
be so great that the amount of electricity which the source of potential 
has to supply at successive occurrences of the peak is not so large as 
to alter the peak potential obtained. Suppose, for instance, that 
the source of potential can be shunted by a resistance of ] megohm 
without affecting appreciably its peak potential ; then, if the interval 
between successive occurrences of the peak potential is n times the 
duration of the peak potential, the least resistance which can be 
placed as a shunt across # will be of the order n megohms and not 


* Abstract of a communication to the “ Philosophical Magazine.” 


of 1 megohm. It is a sufficient criterion that conditions (2) and (3) 
are fulfilled that the peak potential recorded is independent of the 
temperature of the filament of the valve 

(t) The capacity C must be a sufficiently large multiple of the 
capacity of the valve. 

Let C, be the capacity coefficient of the anode and cathode circuits 
of the valve; let Ẹ, be the P.D. between anode and cathode; E, | 
the P.D. across the voltmeter E ; E the potential given by the source 
A. Then E=E,—E,. Since the anode of the valve is insulated, 
the charge on it is constant, that is, C;k,—CE.=constant. The 
constant is determined by the condition that, when E= £E m, where 
Emis the peak voltage, #,=0 owing to the action of the valve. 
Hence ((',4-C)F,=C,F+CEm. The voltmeter reads the R.MS. 
value of E, Denoting average values by a bar, we bave 


(C ACE =C 2B? +2C,CEm. Emt CE m 


So that Em is not equal to VE a even if E=0 (as is usual), unless C, 
is very small compared to C ; if an accuracy of l per cent. is required. 
C must be 200 times C, unless a correction involving a knowledge 
of the R.M.S. voltage of the source is applied. C, wil not usually 
be less than 2 em. or 3 cem. ; hence C'a must be several hundred em., 
which is much more than the capacity of most electrestatic volt- 
meters, so that the addition of a condenser in the position C is 
required. A well-insulated Leyden jar will usually meet the purpose ; 
if still higher insulation is found to be necessary, condensers may be 
made by wrapping an external conductor round rubber cable, such 
as is used for connecting magnetos to their sparking-plugs. Such 
cable usually has a resistance ot at least 1015 ohms per metre ; the 
7 mm. variety will stand up to 20,000 volts (direct). 

If these conditions are fulfilled—and they are easily fulfilled so 
long as the peak potential is not greater than 15,000 volts—the only 
limit to the accuracy of the method is the accuracy of the voltmeter. 
There are, however, types of electrostatic voltmeter which do not 
give the same reading with alternating and direct current, i.e., an 
alternating current of R.M.S. voltage E will not give the same 
reading as a direct current of steady voltage E. The voltmeter i£ 
best, therefore, calibrated by means of the valve with an alternating 
source of which the wave-form is known. 
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Electric Welding: Its Theory, Practice, Application 


and Economics.’ 


By H. S. MARQUAND. 
(Continued from page 496.) 


Summary.—In the present article the autnor aeals generally with the Thomson process of resistance welding, and describes plant which 
is used for spot welding, seam welding and butt welding. The requirements of clamps are considered, and the application of the 


method is described to chain welding, tyre welding and wire welding. 


Directions sre given for the preparation of work, and some 


reference is made to the regulation of current and the consumption of electric energy. In conclusion, a brief description is given of the 
electro-percussive method of welding, and the development and, possibilities of the resistance method is outlined. 


TYRE AND Heavy MACHINE WELDING. 
. A large variety of heavy iron and steel work can be very 


successfully electrically welded by the Thomson or resistance © 


method of machine welding, thus saving very considerably in 
time, in labour and in materials. 
g, In Fig. 11 is shown a 60 kw. welder fitted with clamps de- 


~~ 


signed for holding a large variety of different forms of work, 
including straight and curved pieces apd suitable for welding 
in corners and other difficult places, in addition to ordinary 
straightforward butt welding. This form of machine has been 
largely adopted by wheelwrights for welding tyres of flat and 
channel section, and also by railway companies for repair- 


Fra. 12. 


ing iron work of rolling stock. By welding on new rods to 
existing forgings very considerable economies are effected, 
while for welding tyres there is no process in existance equal to 
the electric butt method in speed, quality of weld, or cost of 
welding. In this machine the pressure device consists of a 


~ 


self-contained hydraulic jack operated by a long handle in 
front of the welder, giving a pressure of 12 tuns on the weld. A 
heavy pressure applied to the weld while cooling greatly im- 
proves its strength and ductility. 

The metal platings on which the clamping device is mounted 
are adjusted to get the required opening between the clamps, 
and the distance between the sliding jaws is adjusted by the 
small handwheels. The pieces to be welded are then inserted, 
and tightly gripped by operating the large hand-wheels, and 
lightly pressed together by the hydraulic jack. The circuit is 
closed by an external switch, and when the pieces are at a 
welding temperature the circuit is opened and the pressure is 
increased to force the ends together, upsetting the metal at the 
joint. The jaws are opened by the large hand-wheels releasing 
the welded piece, which can be placed hot under a hammer or 
press or the burr can be ground off cold. The contacts are 
water-cooled. 

A heavy machine (Fig. 12) shows another tyre welding 
machine. The tyres are put in the vertical position, and are 
gripped by the hydraulically-operated jaws. The latter 
feature is a great time saver, as the stock is gripped or released 
instantaneously with a further advantage that the weld reaches 
the anvil much hotter than would otherwise be possible. 

The machine is suitable for welding tyres 20 in. in diameter 
and upwards, and of a sectional area up to 12 sq. in. 


WIRE WELDING. 


Wire welders are made in different sizes to weld from 0-024 in. 
diameter wire up to 1 sq. in. section. These machines are 
mostly fitted with automatic or semi-automatic upsetting and 
current-control gear. The parts to be welded are clamped 
between the jaws of the welder and the ends held together 
under spring pressure. 

The current is switched on, which causes the metal to heat 
up where the weld has to be made. When the temperature 
is high enough, the ends are forced together by means of the 
spring, and the current is automatically switched off. 

This type of welder is chiefly used for joining wires together, 
for redrawing, or for joining several lengths of rod together. 

Fig. 13 illustrates a machine for welding steel wires up to } in. 
diameter. The welder is fitted with auto-swaging and trim- 
ming attachments. 

Fig. 14 shows a small hand automatic welder for steel and 
copper wires. In weldingehigh carbon steel and copper the 
range of welding temperature is so limited that the weld must 
be made more rapidly than is possible by hand, and, therefore, 
the operation must be automatic or the metal will be burnt. 
This is accomplished by arranging for continuous mechanical 
pressure to be applied to the moving clamp by means of a 
strong spring, the pressure of which can be adjusted to suit 
different gauges of wire. The amount of such pressure is in- 
dicated, and can be read off, and the spring reset at anv time 
for a given material with the certainty of obtaining uniform 
and sound welds. 

The primary current is controlled by an automatic switch, 
which is tripped when the clamp has advanced a predetermined 
distance. The switch is also adjustable, and the point of 
cutting off the current is indicated on a scale to allow of re- 
setting in the same way as the pressure spring. A welder of 
this type can be operated by totally unskilled labour, the only 
work necessary for the operator being to clamp the wires into 
position, press down the switch button, and remove the welded 
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piece. These machines are largely used in cable factories, &c., 
for joining coils of wire into long lengths, both the copper con- 
ductors and the steel armouring wires being dealt with in this 
manner. 

For the rapid production of wire rings, buckles, bag frames, 
and similar wire articles, a more completely automatic type of 


Fig. 13. 


machine is used, as illustrated in Fig. 15. In this welder the 
clamps are opened and closed mechanically, and are continu- 
ously in motion, so that the operator has only to insert the 
unwelded article into the open jaws, when it is immediately 
gripped and welded automatically, the piece being removed 
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Fic. 14.—AUTOMATIC WIRE WELDER. 


and another inserted when next the clamps open. As many as 
600 welds can be made per hour on this form of welder, which 
isfextensively used for repetition work of the kind mentioned. 
The same principle is used in the manufacture of chains. 
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PREPARATION OF WORK. 


The preparation of work preparatory to welding is generally 
very simple and obvious, one generally thinks ; yet, perhaps, 
for this very reason it is not always properly performed. It 
cannot too often be emphasised that work cannot be too clean 
for welding. In butt welding any reasonable amount of foreign 
matter is forced out of the weld automatically ; still, it is 
unreasonable deliberately to leave the surfaces to be joined in 
a dirty state. Perfect cleanliness in the parts to be welded, 
in the clamping jaws and gripping devices, prevents over- 
heating, saves current and eliminates risks of flaws and faulty 
welding. | 

A sandblast, or grinding wheel, or pickling should be used 
to remove scale or oxide before welding is performed. A hot 
pickling bath of 1: 50 volumes of sulphuric acid to water, fol- 
lowed by a thorough rinsing in milk of lime, affords a very 
satisfactory treatment for removing forging scale. 

In butt welding operations it is always advisable, to as far 
as possible, arrange that the sections welded are equal. By a 
little forethought in the general design this is often possible. 
For instance, when welding bolt heads to round stock to save 
machining, it is the best practice to arrange the head with a 
stub turned down to the diameter of the bolt, the shank then 
being welded on to tuis stub. This example is typical of a 


multitude of repetition jobs, and such a method enhances the 


ease and reliability of welding, and the dressing up of the 
finished product is also facilitated. 


Fig. 15.—AtTomMaTic WELDER. 


_jAfter an electric butt weld is completed, it is often desirable 
to subject same to a further thermal or mechanical treatment. 
This after treatment can usually best be given while the metal 
is still hot. It may be required to anneal, or harden, or to 


' swage down any extruded metal formed during the process of 


welding. A-butt weld may be annealed by increasing the jaw 
separation and passing a gradually decreasing current through 
the joint. ® Of course, the value of this current will be of neces- 
sity considerably less than the welding current. Hardening 
may be similarly preformed by heating to any degree electri- 


.. cally, and then quenching. Annealing is essential and im- 
`; portant in the case of welded joints in high carbon steel and 


various alloy steels. 

As the percentage of carbon increases, the difficulty of making 
a successful weld increases also. As high as 5 per cent, carbon 
steel can be electrically welded, but the danger is that it will 
harden in air to such an extent that any machinery or tooling 
of the joint will present considerable difficulty unless it is well 
annealed. 

On the other hand, a weld in copper is soft, and consequently 
if the total,welded mass has to be redrawn, the whole should be 
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-well annealed. Moreover, copper has to be raised to a much 
higher temperature than iron before it will weld, and it oxidises 
very rapidly at this temperature. Also its melting point, 
‘unfortunately, is very near indeed to its welding point. Very 
accurate setting of the machine is, therefore, necessary. Brass 
and nickel have similar characteristics with the additional 
-disadvantage that the zinc and tin tend to volatilise before the 
copper constituent has come up to a welding heat. Aluminium 
silver and other metals of the same group have a great affinity 
for oxygen at a welding temperature, and consequently the 
temperature should be kept as low as is possible consistent 
with obtaining a good weld. It is beneficial sometines to inter- 
pose between the surfaces to be welded a flux plate to neutralise 
this objectional tendency to oxidation. 

If required to prevent shortening the stock, a filling pellet 
or strip of metal can be forced in at the joint to allow for that 
displacement of metal at the moment of welding which is 
necessary for satisfactory union. The surplus metal can be 
automatically swaged down by means of pressure, or hammered 
-or ground off. : 
l REGULATION AND POWER CONSUMPTION. 

Welding equipments are generally installed under expert 
supervision, and makers of electric welding machines can 
usually provide equipment to suit existing arrangements of 
current supply. Welders can be obtained for nearly all appli- 
cations suitable for working on the usual standard voltages, 
and except in the case of very heavy machines can be operated 
on any one phase of a three-phase circuit. The regulation is 
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ING SPEED. PRESSURE OP UPSETTING SPRING CONSTANT. 


now universally provided in the primary of the welding trans- 
formers. The form it takes varies according to the type of 
machine. Usually the secondary current is regulated by 
resistance in the primary circuit, by varying the primary turns, 
or by varying the field excitation of the generator, if a special 
generator is used, though this is not often the case, for if more 
than one welder is on the generator bus-bars, varying the 
excitation may suit one welder and upset the other. 

Varying the primary turns, say, 75 per cent., 60 per cent., 
50 per cent. and 25 per cent., by means of a plug switch, or 
some other convenient means, affords a coarse regulation which 
can be further improved by reactance. The circuit is opened 
in the primary circuit to avoid damage to switches, Jaws, or 
the work, by interrupting the heavy secondary current directly 
The current consumption in heavy welding may be reckoned 
in tens of thousands ; however, the P.D. is very small, ranging 
from about } to 7 volts. Thus the energy expenditure is very 
small, and indeed it is found the cost of current consumed is 
small compared with the cost of labour, directly and indirectly. 
Moreover, the form and the shape of the work to be welded 
considerably modifies the energy consumption and the welding 
speed. For example, the current required to make a satis- 
factory weld in a ring is considerably in excess of that required 
to weld a straight bar of equal section. 

Again, a weld can be effected with a certain current for a 
certain time, or with a less current over a longer period. How- 
ever, it has been proved that there is one particular speed of 
welding which gives the best economical results. From the 
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curves, Fig. 16, it will be seen that the power required to speed 
up a weld rises abruptly after a limit in reduction of time of 
making a complete weld. Moreover, as has been already 
pointed out, the running costs is usually so small compared 
with the labour and standing charges that it would pay to 
reduce the times shown in the above curves to a value some- 
where on the knee of the curve ; beyond this the capital cost 
and size of equipment increases beyond a practical limit. 

If a welded bar fails either side of the weld, and not through 
the weld, it is usually a sure indication that the operation has 
been speeded up beyond an economical limit. The reason is 
that the heat has not had time to defuse backwards into the 
bar, with the consequence that there is a sudden line of de- 
marcation at either side of the weld where the microstructure 
of the metal changes. 

A welded rod should not (as is most commonly supposed) 
break outside the weld, unless of course the weld has been 
reinforced. The author has often seen test sheets of specimens 
of welding showing that the weld has stood firm, and the spec- 
mens fractured beyond the weld. This, although on the sur- 


face it appears to be highly satisfactory, is in reality a proof 


that the process of welding has reduced the tensile strength 
of the original stock locally. 

In conclusion, it may be again stated that the fundamental 
characteristic of electric resistance welding is the use of very 
heavy alternating currents, and its useful field of application 
is limited therefore to repetition work, where it reigns supreme 
by virtue of its simplicity, speed, reliability and great economy. 

(To be continued.) 


Electric Plant Eleven Degrees from 
the North Pole.* : 


By J. L. ALLEN. , 

The Crocker Land Expedition, which sailed from New York in 
July, 1913, ultimately reached a region only 11 deg. from the North 
Pole. The expedition carried with them a 3 kw. gasolene-electric 
generating set, an 80 ampere-hour 125 storage battery and a radio 
set of 500-cycle transformers. There was also included in the outfit 
an electric oven, six disc stoves, wiring fixtures, control board and 
supplementary wireless apparatus. The extreme cold of these 
northern latitudes and the fact that engine fuel had to be trans- 
ported everywhere with the expedition made it necessary to use all 
the available heat as fully as possible. The camp was, therefore, 
heated by two gasolene-electric railway type radiators, in connection 
with a 300-gallon cooling tank fitted with a special piping arrange- 
ment for abstracting the heat from the exhaust of the engine, so as 
to avoid using the electric output of the engine for general heating. 

Special preparations were also made to ensure the efficient as- 
sembly of the many pieces, as well as their transport over glaciers, 
sea ice, &c. The house ultimately built for the camp, ncar Etah, in 
North Greenland, was 34 ft. square. As it was impracticable to 
provide a cement foundation for the generating set, it was mounted 
in the electrical room with the bedplate mounted to two-by-fours: 
laid crosswise on the flooring Little trouble was experienced from 
vibration, and the engine (after an initial mistake of inadvertently 
trying to start it with kerosene instead of gasolene) worked well. 
The house was brilliantly lighted with electric incandescent lamps. 
Special attention was given to the battery which was placed in a 
locker nearly over the main stove, and an adjustable opening from 
the living room provided for constant access of warm air, so that the 
cells could be operated at their proper temperature without fumes 
entering into the living room. Lamps were also mounted outside 
the house (where they were a source of great interest to the Eskimos) 
and in the weather bureau instrument shelter. 

When the first charge of the batteries was made, however, the 
300-gallon tank soon became unbearably hot, even with all the doors 
and ‘windows open, and it was found necessary to draw off the hot 
water and add chunks of ice from the sea. In fact, during the period 
of, this charge much more heat was generated than was desirable. 
Some ingenuity was needed in connection with the wireless apparatus 
as kites could not be used consistently owing to the gusty winds. 
It was interesting to note that there was no static effect and no 
appreciable effect from the aurora. The electric oven was reserved 
for baking on Saturdays. The generating set ran quite successfully, 
charging the cells regularly for about two years, after which the 
plant was dismantled and packed up in the spring of 1915. 


* Abstract of an article in tbe ‘‘ GeneraljElectric Review.” 
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The Community and the Trained Engineer. 


BY A CORRESPONDENT. 


? 


(Concluded from p. 491.) 


II. 


In order to bring into existence the state of things that is 
desired: it is necessary that engineers should first see to it that 
their side is without blemish. We have seen that it is de- 
sirable and necessary that the engineer shall be treated as a 
gentleman. But, it may be said, not all engineers are gentle- 
men. Possibly not, but this does not affect the situation. Not 
all doctors, not all lawvers, not all clergymen, are gentlemen, 
but their profession makes them to be so regarded. So let the 
fact of his being an engineer make a man a gentleman—if 

necessary, in spite of himself. 

' The trained brainworker must himself be fair, must do a fair 
day’s work, must keep recognised hours, and must, in general, 
be an efficient part of the machinery. But there is something 
more jmportant by far than this. Engineers must break right 
away from the intolerable snobbishness which freezes them to 
impotence in its icy grip. They must get away from an at- 
mosphere of pretence and sham, and openly disclose the true 
facts all round as regards remuneration. Persons in public 
employ have their salaries printed in year books, so that those 
who run may read. Why then should not engineers engaged 
in manufacture do the same ? The present secrecy is all in 
the employers’ favour, and can never be otherwise. When 
Smith has succeeded in getting what he thinks he ought to 
have (or as much of it as he can) he is told : “ Keep it to your- 
self, for you are the only one of your rank who gets as much ; 
and if it should become generally known, Brown, Jones and 
Robinson would all want the same.” Of course they would, 
and of course they ought to get it. Equal pay for equal work 
is a sound maxim for more than women bus conductors. 

Having reached an open and trusting spirit with regard to 
one another, what should come next ? Organisation. A strong 
eflective trade union, founded on a careful study of the con- 
ditions, avoiding the errors of the past, having all the virtues, 
and as few as possible of the faults, of the best and most 
powerful unions that exist. 

Such a union would be the quickest and the most powerful, 
if not the only, means of bringing about a healthier and better 
condition of things all round. For the reasons previously 
enumerated in these articles a union is necessary, but there 
is another reason, in itself sufficiently potent. 

Much has been heard, and more will be heard, about Re- 
construction. A writer in a contemporary pointed out recently 
that reconstruction does not mean “ As you were in 1914.” 
If we could be transported back into July, 1914, with its 
suffragettes, troubles in Ulster, big strikes and unrest generally, 
we should find that it had no advantages over the present time 
from the point of view of freedom from anxiety as to the future. 

Reconstruction means new work and better work. Every- 
thing in the new world we are trying to build must be better 
than it was in the old world that has been destroyed. The 
relations between employers and employed must be better, 
and the Whitley Committee has put forward that well-known 
scheme, which has been adopted by the Government, providing 
for the establishment of councils, consisting of employers and 
representatives of organised workers, which will settle trade 
policy and ultimately govern industry, if properly carried on. 
If trained brainworkers are unorganised they cannot have any 
say in such discussions. It will probably be claimed that 
individual engineers will represent the emplovers, but there is 
more than a little doubt about this, while even if it be entirely 
true, it amounts to a begging of the whole question. 
must have their own say, on their own behalf, through their 
own representatives. | 

The fact that the Whitley Report has been adopted by the 
Government does not necessarily mean that the Whitley 
method will be the only, or the best, or even an entirely suc- 
cessful, method of accomplishing the result aimed at. The 
idea is Much in advance of previous practice ; and, just as the 
League of Nations seeks to abolish international warfare, so 
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these councils of industry ought to seek to abolish warfare 
between sections in industry. 

There is little to be accomplished by clubs and Social societies 
having for their objects the mixing together of individuals of 
all ranks at sports, dances, concerts and similar events. Such 
expedients generally result in the crystallising out of cliques 
of persons having a certain real or supposed community of 
interest with one another. The introduction of wives and 
other relatives into business relationships has nothing to 
recommend it. 

Only through a strong union will effective action for 
betterment be possible 


IV. 

But, it will be asked, is it necessary that a new union should 
be formed to embrace such workers as those whom we have 
been discussing ? i 

Undoubtedly it is. All existing unions lack suitability—in 
general, they are far too narrow. In view of the recent 
activities of the Institution of Electrical Engineers, one feels 
tempted to embark on a disquisition as to the suitability or 
otherwise of this or that organised or half-organised body 
of workers to take care of the interests of the trained engineer, 
but this temptation must be resisted. The union, when 
properly established, mfght endeavour to federate with others 
having the same or similar objects, but for the present the 
matterjmust be left at that. F 

Engineering firms, particularly electrical manufacturers in 
England, have been in the past, and still are to a great extent, 
unprofitable undertakings from the investor’s point of view. 
Instead of making profits, they seem to have been more con- 
cerned with the setting up of a lasting monument to British 
engineering. From the trend of present events, however, it 
seems evident that the evil consequences of such a course 
have at long last been realised, and it may be hoped that 
brighter days are in store. Similarly, engineers have been 
content to take their part in this mad policy. Their work 
has been interesting and directed to the advancement of 
mankind, and they have been content with the means of 
livelihood. Is this the mental attitude of a young merchant or 
stockbroker? No ; he sets out to make a fortune, and it ought 
to be possible for an engineer to do the same, even if he remain 
an employee of others throughout the whole of his career. 

How is a union to effect its objectes ? The ultimate weapon 
of the industrial trade union is, of course, the strike. This 
is a hideous weapon, just as war is a hideous thing, but 
sometimes it is the only remedy. Some will say that the 
contemplation of a resort to the strike weapon is abhorrent 
to educated men. So it is, but it is less abhorrent than an 
indefinite continuance of the present conditions. It must be 
admitted, however reluctantly, that in the past ‘the strike 
has been: the only weapon by which the working classes have 
been able to improve their lot, and in spite of temporary 


‘discomforts of the severest nature, the results have, taken 


over the whole period, been beneficial. It is a popular remark 
that the benefits obtained after a strike are not sufficient to 
make up the losses incurred, but this is merely an unintelligent 
repetition of something Bradlaugh said a long time ago. It 
might have been true then, but it is not now. A strike in a 
Just cause compels the support of healthy public opinion. 
against which injustice and wrong cannot prevail. An 
unjust strike—several have been seen lately—is unsupported 
by public opinion, and so the strikers are defeated. 

A union, then, having for its principal object the obtaining 
from the community (whether in its organised form as the 
State, or as the general body of the public) of the recognition , 
of the trained brain-worker for the pillar of society that he 1s, 
would be certain of support among engineers who have the 
good of the profession at heart. Such a union would foster 
an esprit de corps, a pride in the profession, and a code of 
honour, which to-day are conspicuous by their absence. At 
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first the net should be spread widely, in order ‘to embrace all 
who are practising engineering. Later, membership of the 
union would become recognised as a privilege, and admission 
could be made more difficult. It should embrace all, from 
the student in his first stages at college, to the general 
manager. All those engaged in engineering work should be 
members, and membership should be the one and only accept- 
able hall-mark of the engineer. 
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This is an object worth striving for. It will take time ; 
it will take hard work ; it will cost a lot of money; dis- 
appointments and discouragements stand like lions in the 
path. Keep a stiff upper lip, a clear head, a stout heart and 
a strong arm, and they will disappear; we shall improve 
things so that the troubles of the next generation when they 
appear (as appear they certainly will) will, at least, not be 


. the troubles of the present day. 


Spectrum. Analysis and Atomic Structure 


(Continued from p. 497.) 


Further explaining these features in the fourth lecture, Prof. 
Thomson pointed out that, for an electron at distance r,, the fre- 
quency would vary as N(a?—r,?); for the electron at the smaller 
distance r, the formula would be N(a*—r,?), and as we approached 
the centre the r would become smaller and smaller, until the fre- 
quency, for r=0, would simply be given by Na?; that condition 
determined the limit of that series. If now the boundary shifted 
to a place further inward, r, would replace the former a, and the 
frequency would now vary as N(r,?—r,?), N(r,2—1r,2), &c., the limit 
being Nr,’. 


the difference between the limit in frequency of the principal series 
and the limit in the sharp series. This difference was N(a?—r,2), 
which, as we had seen, was the expression for the first line in the 
principal series. i 

The lecturer passed to the characteristics shown by lines of 
the same series which enabled us to pick out those particular lines 
from the confusing multitude of lines. One of the available tests 
was the relative ease with which a line was produced. When the 
current passing between two carbon electrodes was adjusted, the 
spark changed into a flame-arc. When the light was projected on 
the vertical slit of a spectroscope, rays would come from the points 
between the electrodes and also from points further away, and higher 
up inthe vapour cloud. The former would give rise to mere dots 
or short -lines in the spectrum, the latter would give long lines. 
Lines of this kind were observed, and Lockyer had proposed this 
“ long-and-short-line method ” for picking out the long lines be- 
longing to the principal series. Another characteristic test, dis- 
covered at the Johns Hopkins University, was to submit the 
radiating gas to great pressure; some lines were then observed to 
shift, and calculations proved these lines to belong to the same series. 

The most complete way of distinguishing between different series 
was furnished by the study of the Zeeman effect. When spectra 
were examined in intense magnetic fields, some lines were resolved 
into several components. In the slides, which Sir Joseph exhibited. 
the transversal effect was illustrated, that is to say, the light was 
produced between the horizontal poles of an electromagnet and 
the observer looked in the direction at right angles to the line of 
force. Helium then gave triplets ; on each side of the original line 


appeared another line, all the three having their own frequencies; | 


the distance between the components depended upon the strength 
of the field. The sodium line D, which was really a double line, 
gave six lines, D, being split into two, D, into four components ; 
D, and D, certainly belonged to different series, and Wood had 
produced the one without the other. Preston had proved that lines 
‘of the same series underwent the same resolution; but one line 
might give as many as 16 lines, and the effects varied very much. 

As the Zeeman effect could hardly be demonstrated to an audience 
Sir Joseph showed by an experiment that there was such an effect. 
He placed the sodium flame of a small Bunsen burner between the 
poles of an electromagnet; in front of that was the sodium flame of a 
large Méker burner kept at low temperature by fixing a piece of 
wire gauze in the flame. The cold vapours in the la‘ter flame 
absorbed all the sodium light emitted by the small flame, and the 
‘sqreen remained dark ; when, however, the magnet was excited, the 
frequency of the D lines was changed, and some of this light, which 
the cold vapour did not absorb, passed through the vapour, so that 
a luminosity was noticed in the region of the screen corres ponding 
to the D line. 

The fact that single spectrum lines were resolvable into more 
than three lines and in various ways, Sir Joseph proceeded, showed 
that the original line could not have been produced by one single 
atom. An electron might move in three directions, but not in 
more. Again, three electrons grouped symmetrically about the 
centre of the atom at the corners of an equilateral triangle, would 
Vibrate at the same frequency ; but the application of a magnetic 
field would disturb that symmetry even if the lines of force were 
parallel to the base of the triangle. The resolution by the Zeeman 


According to the law of Rydberg-Schuster now the - 
frequency of the slowest line in the principal series was equal to, 


effect was further useful in another way. Most of the spectrum lines 
were not really single, but formed doublets or triplets; in the 
sharp series and the ditfused series the frequency difference 
between the members of a doublet was constant, whilst in the 
principal series the members approached one another more and 
more as we proceeded into the ultraviolet, where they finally almost 
coincided. 


One of the simplest ways of exciting the luminosity of vapours 
was by passing kathode rays through them, and under certain 
conditions mercury, zinc, magnesium and other metals then gave 
Bpectra consisting merely of a single line. That consideration, 
Sir Joseph remarked, would lead them to the quantum theory. 
But he would first demonstrate that the luminosity changed with 
the speed and the energy of the bombarding particles. A layer 
of lithium chloride, fused on a piece of aluminium foil, glowed in a 
bright blue light when bombarded by high-speed kathode rays, 
but appeared red when bombarded by the slower, heavy anode 
rays. The electrodeless discharge through a gas, inside a spherical 
glass bulb which was placed in a cylindrical wire coil forming the 
primary circuit, looked pink in the centre of the bulb where the 
electric field was weak, and green near the glass walls where the 
field was stronger. 


Sir Joseph then introduced the quantum theory by referring to a 
case which furnished perhaps the strongest evidence in its favour. 
Let light of a certain wave-length fall on a metal surface ; electrons 
would be ejected from the surface at a speed which when measured 
remained constant as long as the wave-length remained constant ; 
the intensity of the light, the nearness of the source, would not 
affect the speed at all, and a high intensity of red light could not 
produce the high speed which a faint blue light would produce. 
Broadly speaking, the speed of the electrons was proportional to 
the frequency of the exciting light, and the energy of the particles 
depended only tpon the character of the light, its frequency, not 
upon its intensity. Assuming that the energy of the particles 
came from the light, the quantum theory explained this peculiarity 
by stating that the transformation of the energy of light into some 
other form, such as the energy of the ejected particles, could only 
take place by certain amounts, multiples of a definite unit. The 
blue light had, so to say, no small change; it was all payment in 
sovereigns, not in smaller coins. The unit was given by: energy 
w=hħv, where h was Planck’s universal constant and v the frequency. 
The same relation held for the converse transformation of energy 
back into light; little energy would produce red light of low fre- 
quency, more energy would yield bluer light. Although this theory 
now had undoubtedly rendered most valuable service to the elucida- 
tion of many problems, it was to a certain extent an empirical 
law. It did not enable us to form a physical conception of what 
was going on when the energy was being transformed; that was a 
mystery about which we knew no more than the traveller, who 
went from London to Edinburgh in a sleeping car, would know 
from that journey about the country he had travelled through. 
The second law of thermodynamics was likewise empirical and not 
really suggested by dynamical considerations; Lord Kelvin had 
always congratulated himself upon having urged this, and Maxwell 
had said that with the aid of his sorting demons—opening the 
door to high-speed particles and closing it to slow ones—he would 
be able to separate those particles into two categories and to prove 
the law invalid. The second law was statistical; it was true on an 
average, but need not apply to an individual case. We did not 
understand the limitations of empirical laws until we knew what 
was going on. We knew the result when the light energy changed 
into the kinetic energy of the particles, butnotmore. Light falling 
upon an atom was scattered; we could not say whether it was all 
scattered. The quantum law had: been of immense service; the 
presumption was that it did not hold in many cases ; in other cases 
it gave results in very close agreement with experience. 


(To be concluded.) 
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Commissions and Illogi- 
cal Evidence. 


The reading of the evidence given before the Coal Indus- 
try Commission makes one feel that it would have been far 
better to have appointed a body of a much more inde- 
pendent character to report on such a question as national- 
sation. As it is, there are very few members who have not 
a definite interest in the issues under discussion, and at 
least the members representing the miners are out for pure 
advocacy, and not for the giving of a judicial decision. 
Under these conditions it 1s not surprising that the questions 
asked are often of an illogical character. The method 


adopted in such cases is briefly as follows: The first: 


essential is that the question should be asked by persons 
unacquainted with the subject on which the question is 
based. Secondly, these questions must be put to witnesses 
who are not acquainted with the subject. Thirdly, in this 
atmosphere of ignorance it is hoped to obtain the desired 
answer, and to impress the public with its importance. It 
may be well to give one or two illustrations of this method, 
such as may be found in perusing the evidence given before 
the Coal Commission last week. 

For example, the form of question adopted would be on 
the following lines: “ Are you aware that the German 
railways are run nationally at a large profit?” Now, 
before such a question can produce any information of a 
useful character it is necessary to know the whole facts. 
They are by no means simple, and if any facts of utility are 
to be so obtained the question should be put to persons 
who are thoroughly conversant with the working, finance 
and general conditions of our own railways and equally 
with those of the German railways. The first point to be 
decided is whether the railways in the two countries are at 
all comparable. As a matter of fact it is extremely diffi- 
cult to draw comparisons between the results that are 
obtained in one country and those that may be obtained in 
another, because the conditions may be wholly different. 
W hat we really desire to know is whether the replacement of 
private ownership of, say, the railways in this country by 
the Government under the same. conditions would give 
better results. Usually the conditions are changed to the 
advantage of the Government in such oases, and conse- 
quently the subsequent comparison is no longer fair. If 
the conditions can be changed, private enterprise should 
be allowed to have the benefit of these changes. As an 
example of what we mean we may mention the telephones. 
When these were operated by private enterprise the 
Government received a large sum in the form of royalties. 
When the enterprise was taken over by the Government 
these royalties, of course, ceased, and from the point of 
view of working expenses this placed the Government at an 
advantage. On the other hand, it placed the revenue of 
the country at a disadvantage. The National Telephone 
Company was hampered by the Government in many 
other ways. 

As another example, we notice that, according to the 
report in “ The Times,” Prof. A. C. Picou was asked by 
Sir Leo Moxey whether he knew that in London the 
municipal and publicly owned undertakings produced 


THE ELECTRICIAN. 


May 2, 1919. 


electricity cheaper than privately owned undertakings.. 
Now, the framing of a question in such a form implies that. 
the municipal undertakings do in fact produce electrical. 
energy more cheaply than privately owned undertakings. 
We venture to suggest that Sir Leo is not competent to. 
decide such a point as this, and it 1s useless to ask such a. 
question of Prof. Picou, who has not studied the subject. 
Moreover, the economist without technical knowledge of 
electricity supply would be liable to form a very erroneous. 
opinion on the subject, as our readers will very readily 
realise. : 

Then again, Sir Leo Money confuses the production 
of by-products in war time with their production in peace 
time. The production of such by-products in war time 
is necessitated by the requirements of national safety, 
and economic considerations do not enter into the 
problem. In times of peace this is a very different matter. 
It is true that such products may be capable of providing 
valuable industries, but no industry will persist if it does. 
not pay. 

We notice another fallacious comparison is that which is 
frequently made between the Army as a national organisa- 
tion and a supposed national commercial enterprise, such as 
that of coal mining. Here, again, it is really. quite impos- 
sible to draw a comparison. It is notorious that the Army 
in war time was not run with a view to economy, and it 1s 
equally well known that the Army in times of peace was not 
an efficient organisation as the term “ efficiency ”’ is under- 
stood in industry. Waste has been rampant during the 
war, a8 we know to our cost. 

We would commend to our readers the evidence given 
by Prof. E. Cannan, of the London School of Economies, 
who pointed out that although improved conditions and 
higher wages may be given by the State in one or two 
cases through subsidies, such a policy becomes imprac- 
ticable as the field of nationalisation 1s extended. The 
position was well stated by Prof. Cannan as follows :— 


As the field of employment by the State enlarges. this policy 
becomes more and more difficult, and at last impossible. Indus- 
tries cannot all be favoured by subsidising each other. A subsi- 
dised telegraph system can be supported with ease, but it does not 
follow that a subsidised railway and canal system. a subsidised 
mining system, and so on, can be added without ever-increasing 
difficulty. And the project of making everyone well off by the 
process of writing up the value of the services rendered by everyone 
to every one else is just as illusory as the project of making every 
on: the recipient of the proceeds of the taxation of every one. 


It is these principles of economics which are so easily 
forgotten, and in which it is so difficult to repair mistakes 
once they are made. | | 


Reviews. 


Trade Parliaments and Their Work. By Ernest J. P. BENN, 
C.B.E. (London: Nisbet & Company, Ltd.) Pp. 91. Is. net. 

With everything in the reconstruction melting-pot, this 
little volume, dealing with matters not hitherto touched on 
from the same standpoint, comes most opportunely. The 
facts set forth in its pages make one constantly regret that 
Capital and Labour were not brought into closer touch whilst 
the war was yet proceeding. Detailed schemes for dealing 
with the enormous industrial problems involved by almost 
every trade extant might then have been ready to hand at a 
time when they were so seriously needed. Such schemes by 
Capital alone—without taking Labour into consultation— 
must surely be recognised as of no permanent or reliable 
value. 

As Mr. Benn very truly says :—“ We have now got far 
bevond the point when business is merely a matter of buying 
and selling by an individual.” In a word, we have reached 


the stage when we can see that the welfare of such industry 
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is a matter of vital importance to the nation. 


have an equal right to know that it is in a condition hkely 
to provide lastingly a means of livelihood, and here we have a 
strong argument in favour of industrial councils with repre- 
sentatives of Labour, as well as of Capital, thereon. 

There can be no question that industrial businesses will 
require in the future to be regarded in a very different light 
to what they have been in the past. Thanks to the war, a 
large number of people have, as it were, had the scales lifted 
from their eves. They now, for the first time, appear to 
recognise that trade must be conducted for the purposes of 
national welfare in which thev take part; whether as employer 
oremployee. The war—aye, the comradeship of the trenches— 
has, indeed, acted as an awakening to actual realities, besides 
serving as a lesson to those wrapt up in purely self interests. 

Apart from a narrowness of vision on the part of many 
an emplover, the general public have been too apt to assume 
that certain matters only concern the Capitalist, whereas in 
actual fact they quite equally—indted, more seriously— 
concern the labourer. Take, for example, the supply of 
materials required ‘in any manufacturing trade. To the 
former it only means the length of time taken to complete a 
contract, whereas to the latter it means the difierence between 
employment or unemployment. We have, therefore, an 
illustration here of the necessity for joint Councils (in place 
of emplovers’ associations) for the purpose of settling all 
rationing questions. This is well shown in Mr. Benn’s book. 

In bringing all classes together, the war has, amongst other 
things, tended to inspire wider vision and wider sympathy on 
both s:des, and it is to be fervently hoped that, in the future 
people’s politics will become less and less dictated by purely 
self-interests. In this way a fuller appreciation of the 
labourer’s desire for more leisure, will tend to follow, and this 
after all should react to the benefit of the nation. 
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It is. to be feared that self-interest (in a word, selfishness} 
has, in the past, always been far too prominent a feature in 
business ; but if no higher motive will appeal to the business. 
man as an argument for change, it may be pointed out that, 
in reality, the best interests of all those engaged in trade 
are in common with national interests. Labour desires to 
improve its standard of-living and Capital looks for a better 
return for its money. These two desires, can only be realised 
in combination by increased production which is now more 
than ever essential in national interests as the real key to 
success. Production is, in fact, to-day the national problem ; 
production is the capitalist problem ; production is the real 
labour problem. This is the greatest crying need of the 
moment and the second most important, if less urgent, is 
Education in National and Imperial aitairs—in a spirit alto- 
gether distinct from party politics. This latter, of course, 
more especially—though by no means solely—applies to the 
labouring classes on the Parliamentary register. 

We have won the war, but it now rests with us to secure 
all we can of the world’s markets. What success we shall meet 
with in this direction depends on how efiectively and quickly 
we get our industries back into fair working order. On our 
success here again, the financial position of the whole country 
depends ; and thus also the rate at which we shall once more 
as a nation stand comparatively well in the matter of national 
debt. 

Mr. Benn’s inspiring little volume covers chapters on 

“ Organising’ Organisations,” ‘* The Rationing of Materials,” 

“ Demobilisation and Apprenticeship, ’ * Government Stores,” 
“ Restrictions and Pledges,” “ Financial Facilities,” “ Science | 
and Education,” ‘ Statistics,” “ The Big Idea in Business ” 
and “ The Position of Labour.” As a book with a definite, 
national mission it is quite ideal in size—a size that in these 
days is most likely to gain the attention of men of affairs and. 
busy people generally. CHARLES BRIGHT. 
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Nomenclature in Wireless Telegraphy.— III. 
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By W. H. EGGLES, D.Sc. 


(Concluded from p. 500) 


We now come to the nomenclature of the process used in 
beat reception of wireless signals. When Fessenden first 
attempted beat reception the modern triode tube was undreamt 
of, and for the direct method used by him he invented the name 
“ heterodyne ” reception. His method consisted in taking 
the oscillations produced by signals.reaching the receiving 
apparatus and cdmbining with them suitable separately 
generated oscillations, so as to obtain beats of acoustic fre- 
quency in the electrical currents and voltages. Fessenden 
used a local radio machine or arc as the separate generator. 
When triode generators of oscillations became familiar it was 
an obvious step to use one in place of the Fessenden radio 
machine or arc; that is to say, 
applied to induce oscillations in the same circuit as the signals 
are received in, and the resultant beating current can be 
‘Tectified to give current suitable for operating a telephone. 
This process falls perfectly within the original meaning assigned 
by Fessenden to his word “ heterodyne,” and the local gene- 
rating set would be called a “ heterodyner,” or even a “ hetero- 
dyne,” being a piece of apparatus separate from the normal 
receiving apparatus. A crystal detector would be quite 
appropriate for use in this method, or another triode could be 
used as a detector in well-known ways. In any case, 
be shown that the sensitiveness of the heterodyne and detector 
combination is much greater than is attained by the use of 
the same detector with a chopper. 7 

The next step in the progress of continuous wave reception 
was arrived at by arranging that the triode of the heterodyne 
(as defined above) should serve also as the detector. -I do not 
know for certain to whom this conception is due, but its results 
are of vast consequence, for now it follows inevitably that the 


a triode oscillator can be © 


it can © 


back coupling, which is an essential part .of the oscillation 
generator, brings into the story its amplifying functions. In 
fact, one triode and its hack-coupled circuits act simultaneously 
as a heterodyne, a retro-active amplifier and a detector. The 
operation of the receiving circuits is lifted to another plane of 
achievement, and their efiectiveness is so exalted that the 
combined processes deserve a special name. A convenient 
name that would embrace the ideas of the production of beats 
between received and locally generated oscillations, the 
simultaneous retro-active amplification, and detection under 
the improved conditions wovld be most valuable. Failing. 
such a name, it is necessary that a term should be agreed upon 
and its meaning fixed by definition. The outstanding feature 
of the process is probably the use of the retro-active coupling 
simultaneously for the heterodyner and for amplification ; the 
detection could be accomplished separately without much 


disadvantage. I may suggest tentatively the term “ retro- 
dyne.” Other words that have been suggested are “ auto- 


dyne ” and “ eudodyne.” That these latter two terms do not 
convey quite so much intrinsically does not matter at all if the 
meaning became clear to evervone ; but “ retrodyne ”?” has 
the advantage of being very near in ‘sound to “ peti ae 
and therefore stands a better chance of “ catching on. 
We mav exhibit the terminology as follows :— 
Beat Recretion includes 
heterodyne- -where the circuits generating the local oscilla- 
tions are used separately and distinctly as a mere source 
of auxiharv oscillations ; 
retrodyne, antodyne or endodyne (one only of these is 
required)-—where the circuits generating oscillations. 
also serve for amplifving by the retro-active method. 


F 
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The Future of the Electrical Industry. 
The Views of Mr. A. A. Gampbell Swinton, F.R.S. : 


Our representative has recently had the opportunity of inter- 
viewing some of those who are prominently associated with the 
electrical industry and of learning their views as to the future pros- 
pects of the industry. Among these the first selected was Mr. A. A. 
Campbell Swinton, F.R.S., M.I.E.E., whose connection with elec- 
trical engineering dates from the early eighties, and who is chairman 
of the old and well-known firm of manufactnring electrical enginecrs, 
Messrs. Crompton & Company, Ltd., of Chelmsford and London. 
Mr. Campbell Swinton has also been for many years managing 
director of the Cambridge and Scarborough Electricity Supply 
Com panies, and is a director of Edmundsons’ Electricity Corporation 
and other enyineering enterprises. 

When invited to speak of the immediate futuie, Mr. Campbell 
Swinton said he thought the prospects of the manufacturing branch 
of the electrical industry were particularly rosy, because the war 
had led to the postponement of so many schemes for the extension 
of generating and other plant and nearly five years’ arrears of work 
had to be made good; then the Government proposals for railway 
electrification and for the co-ordination and development of electric 
power supply both by coal and water power would lead to a greatly 
increased demand for plant both for generating and also for utilising 
the electric energy. There would also be many orders from India, 
Australia, South Africa and the Colonies, where practically all 
electrical work had been hung up for over four years, and where 
there were many big hydro-electric and other schemes awaiting 
development. There were now no stocks of electrical supplies in 
Australia, South Africa and the other Dominions and Colonies, and 
aupply houses and experters would wish to replenish their stocks at 
the earliest possible moment In addition, it might reasonably be 
expected that it would be necessary to send out much generating 
plant and power and lighting supplies to Belgium and the invaded 
districts of France, as a great deal of the machinery in those areas 
had been stolen, and what had not been taken away had heen de- 
stroyed. It could not be expected that French or Belgian manu- 
facturers coyjd supply their own needs for some time to come, and, 
therefore, we would have to come to their assistance. Finally, 
there was the extensive South American market which would well 
repay careful and assiduous cultivation. Therefore, there could be 
no doubt that for some vears at least the electrical plant manufac- 
turers would be very busily engaged, and their activity would mean 
that the manufacturers of electric motors, instruments, switch- 
boards, fittings and other electrical supplies and accessories would 
also have plenty of work to do. 

When questioned as to the general industrial and financial out- 
look, Mr. Swinton was less optimistic ; he desired to emphasise two 
things which militated greatly against progress at present. ‘These 
were labour unrest and heavy taxation (both the excess profits tax 
and the income tax). The numerous strikes, the frequent demands 
for increased rates and shorter hours, the repudiation of the trade 
union leaders by the men and the general feeling of unrest that 
seemed to pervade the ranks of the workers were very disconcerting. 
In the past some of the trade union leaders had opposed schemes of 
co-operation and had preached the principle of the “ limitations of 
output,” which was in the worst interests of the workers themselves. 
It was a most mischievous and foolish doctrine, even though its 
advocates may be genuine believers in it. Instead of limiting the 
output, every effort should be made by the masters, as well as the 


men-—by the introduction of labour-saving machinery and other: 


means—to increase it so that more goods could be made for use in 
the country and more-exported so that the wealth of the country 
could be increased. In the main he had the greatest sym pathy with 
the workers in their efforts to improve their lot, but he desired to 
point out that the attitude of the men made it im possible for manu- 
facturers to arrange their plans for any length of time ahead, or to 
submit tenders for any considerable quantity of plant or work which 
would require a period of time to execute. Employers were afraid 
that they might be involved in strikes or that the prices of raw 
materials would advance and so increase the cost of the plant before 
the time for delivery. | 

It was true that Messrs. Crompton & Company were on excellent 
terms with their employees, and the directors had recently adopted 
a somewhat novel and interesting scheme for giving their employees 
a wal and substantial interest in the success of the Company. In 
order to be in a position to deal with the anticipated increase of 
business on the restoration of peace Messrs. Crompton & Company 
have recently increased their capital from £221,007 to £500,000, 
and of the new shares 24,000 £1 participating preference shares are 


being reserved for issue only to the employees of the company. The 
holder of such shares, while in the company’s employment will be 
entitled, in addition to such dividend as may be declared on the 
preference shares from time to time, to a special bonus, to be paid 
out of the profits of the company, equivalent to an extra 3 per cent. 
per annum upon the amounts paid up on such shares. 

Heavy taxation was another scrious handicap of manufacturers. 
Whatever might be said for the Excess Prefits Tax as a means of 
raising revenue in war time, there was no doubt that it could not 
now be defended on any ground whatever. It was a tax on enter- 
prise, industry and brains, and had already done serious harm by 
preventing firms from building up reserves and from making proper 
provision for the expansion of their business after the war. It was 
also specially hard upon new ventures. He hoped, therefore, that 
the Chancellor of the Exchequer would make provision for the 
abolition of the tax in his next budget. The income tax, too, was 
also burdensome, and Mr. Campbell Swinton pointed out that many 
manufacturers and machinery exporters had Colonial branches and 
had to pay double income tax—here and in the Colonies. This was 
a particular hardship at the present time, when it was most desirable 
that all obstacles to the development of inter-Imperial trade and 
commerce should be removed. 

When our representative referred to the projected Bill concerning 
electric power supply, Mr. Campbell Swinton said that ill-considered 
legislation had greatly hampered the electric supply industry in the 
past, but he welcomed the proposal to appoint a board of electricity 
commissioners who would not be subject to political influence or 
pressure and would not be affected by sectional interests or local 
municipal views. The commissioners should be independent ex perts 
who would consider all schemes in an impartial manner and would 
treat all questions from the point of view of what was good for the 
nation as a whole. In this connection he uttered a warning against 
the dangers of Buréaucracy Government officials were being 
appointed at an alarming rate, and control of an industry by Govern- 
ment officials was a most undesirable thing. The electric supply 
industry should avoid the exam ple of the Metropolitan Water Board 

As to the Government scheme Mr. Swinton thinks there are many 
interesting points as also many difficulties that are not fully relised, 
at any rate by the public. The scheme will.no donbt be first put 
into operation in manufacturing areas where there are many and 
large consumers within limited distances. It appears, however, to 
be contemplated that the scheme shall finally embrace the whole 
country, though it is somewhat difficult to believe that electricity 
can be more economically provided to many outlying towns which 
are surrounded by purely agricultural districts by linking these up 
electrically with stations in the manufacturing district, rather than 
by carrving coal to generating sfations in these more or lers isolated 
places. No doubt one of the ideas at the root of the scheme is to 
spread the industrial population and reduce the unhealthy crowding 
which at present exists; but in order to arrive at this desirable 
result it will mean that charges for electric energy will have to be 
uniform throughout the country, which can only be arrived at by 
making the charges higher in the more favourable localities as a 
subvention to those that are less favourably situated. No doubt 
if a general electrification of the railways takes place this will 
materially help matters, as in that event there will in any case be 
electric energy available wherever the railways run. It does not, 
however, appear to be recognised that, so far as electricity generated 
by the consumption of coal is concerned, there is a limit, probably 
not exceeding about 40 miles, beyond which it is more economical 
to carry the coal rather than to transmit the electric energy. With 
electricity generated from water power the case is, of course, different. 
It is also not recognised that, as a rule, an ample supply of water for 
condensing is of more importance in determining the best site for a 
generating station than proximity to coal pits, while another factor 
is that when coal is sea-borne, the distance within limits makes very 
little difference to the cost of carriage. All these considerations are 
bound to have a great effect on the solution of the problem of elec- 
trical distribution throughout the country, as is also the possibility 
of employing electricity for agriculture, not only for working agricul- 
tural machinery, but also directly as a stimulant to plant growth, a 
question which has scarcely yet passed beyond the experimental 


‘stage, while its economical utility still appears to be doubtful. 


Numerous other applications for electricity seem likely to develop 


rapidly in the near future. Among these is wireless telegraphy, 


which has received a great stimulus duc to the large amount of 
money spent upon it during the war, and more especially to the great 
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-improvements that have becn effected in regard to the use of thermo- 

ionic vacuum tubes employed both as oscillators for producing un- 
dam ped electrical waves, and also as amplifiers for the received 
signals. There is an enormous field for wireless telegraphy in the 
direction of the general dissemination of intelligence both to news- 
papers and also directly to the public by means of type-printing 
instruments, a practically unlimited number of which could be 
operated all over the country, or even all over the world, from a 
single or one or two transmitting centres. There is also the question 
of trans-ocean wireless telephony, which appears to be quite practi- 
cable and can only be effected in this manner, ordinary cables being 
inadmissible for the purpose ; while for the navigation of both ships 
as also of aeroplanes and other aerial craft, directional wireless 
telegraphy seems likely to became all-important, as it enables wire- 
less trananvitting stations to be used like lighthouses for obtaining 
position and bearings over enormous distances and irrespective of 
atmospheric conditions. 

In regard to the propulsion of ships, no doubt some will be im- 
pressed by the experiments that have recently been made by the 
United States Government in employing electric transmission be- 
tween the turbines and the screw propellers in some of their largest 
battleships. Mr. Swinton is, however, of the opinion that the 
‘electrical method is verv unlikely to supersede mechanical gearing 
for such a purpose, as the latter is not only cheaper and lighter, but 
much more efficient under ordinary circumstances so far as the main 
propelling machinery of ships is concerned. He, however, points 
out that probably in manv cases a considerable economy could be 
effected by running the auxiliarv machinery, which on all large ships 
is very considerable in amount, and especially so on ships of war, 
electrically from a single generating plant. Indeed, he understands 
that the results obtained on the so-called elect rically-driven American 
battleships are due much n.ore to what has been obtained in this way 


in regard to the auxiliary machinery than to any saving in respect 


of the main propelling drive. 

In Mr. Swinton’s view, there are also likely to be great develop- 
ments in the near future in regard to electro-cehenustry. what has 
been done heretofore being only the merest beginning of what is 
possible in the direction of electro-thermal, electrolytic and electio- 
osmotic processes 


Correspondence. 


—— Qs 


REWARDS FOR INDUSTRIAL RESEARCH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Your editorial re “ Rewards for Research,’ touches 
on a matter of very great importance, which has received little 
attention in the recent voluminous literature on Industrial 
Research. If by research is meant invention, and not routine 
Investigation (for example, of the preparation and properties 
of a series of alloys or dye stuffs made in accordance with a 
predetermined scheme). then you have to recognise the fact 
that the man with originative capacity is a comparative rarity, 
and the man with both the capacity and the thorough scientific 
education essential to success a great rarity. The latter, if 
he is aware of his powers and has had some success to whet his 
appetite, never abandons the hope of one day producing an 
invention which will bring him at least a modest fortune. If 
the Government and the big concerns want to get men of this 
sort, they must (as you seem to think they will) offer them 
agreements which ensure them a share of the profits in the 
case of success. 

As a matter of fact, one of the largest British electrical firms, 
-and one which has recently made a great to do about its plans 
for research, is offering its senior staff, d.e., the men of proved 
capacity, who are to generate the ideas and direct their 
working out, salaries of £500 a year on two conditions. First, 
that all inventions (not merely those worked out in the com- 
pany’s laboratories, and based upon knowledge gained there) 
are to belong unreservedly to the company. If the man 
invents a new babies bottle (supposing he is rash enough to 
Set interested in such things on his salary) it belongs to his 
employers. Secondly, that a two years’ ban is placed on the 
use of his technical knowledge after leaving the company. 

The man who signs an agreement like that is a man who has 
lost confidence in himself, probably with good reason. He is 
‘dear at any price as a research man. He will spend perhaps 
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five to fifty times his salary on experimenting, working in an 
easy-going way, and the money will most likely be almost 
entirely thrown away. It is part of the psychology of the 
inventive mind that its best work is overwork. The keen man 
wrestling with a knotty problem is for the time a misery to 
himself and all about him, but he solves it in a minimum of 
time and with a minimum of cost. He can't wait for elaborate 
apparatus to be made ; he infects his assistants and mechanics 
with his enthusiasm and gets twice the work out of them. 
And such is poor human nature, that the only sure way of 
generating this keenness is to hold out the hope of large reward. 
The law of England did this by the invention of patents. 
Until that law is repealed, the man who believes in himself. 
will.hang on as best he can, doing odd consulting jobs, and 
experimenting under the greatest difficulties, rather than 
allow the manufacturers to contract out of the patent law. 
There are far more such men -here than in Germany, because 
there the firms had the sense to offer proper terms to their- 
research men. But that again arose from the fact that the 
direction of German concerns was largely in the hands of men 
themselves of the scientifically-educated inventive type. To 
them, therefore, the idea that an employee should run the 
chance of making for a time a few thousands a year in royalties 
is not unbearable. To the English business man it is—Iam, ke, 
April 25. ‘** RESEARCH. 


PROGRESS OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of March 7th vou publish a letter from 
Godfrey C. Isaacs. He makes therein two statements which 
are so astonishing that I must ask further elucidation thereof. 

First : Why does he now for the first time intimate a dis- 
tinction between “ the three electrode valve ” and the Fleming 
invention ? We have always been taught by the Marconi 
writers that they were the same. 

Second : Why would not ` all the developments of the three 
electrode valve ” have been possible * without Dr. Fleming s 
great invention,” since both are clearly and admittedly direct 
developments from the * Edison effect ” lamp ? 

Third: By what warranty of truth, or fact, is the “ Poulsen 
arc continuous-wave system, which has transmitted messages 
over the record distance of 12,000 miles, a ** Marconi ” (what- 
ever that is) developed entirely in this country by Marconi 
himself, with the assistance of British ehgineers ? 

The technical world knows to-day that the arc was Poulsen’s 
invention, developed to commercial high power by C. F. 
Elwell and Fuller, bot American engineers, and rather re- 
cently “adopted ” by the Marconi Company to replace their 
obsolete spark system; now Alexanderson’s high-frequency 
generator, with his magnetic amplifier and the audion modula- 
tor, is being adopted for the “ Marconi ”. trans-Atlantic tele- 
phone “ press service.” But this letter of Mr. Isaacs’ is the 
first attempt I have yet seen to specifically claim “ the long- 
distance continuous wave system” as an actual Marconi inven- 
tion or development. I believe your readers are entitled to 
further elucidation.—I am, &c., 


New York, April 7th. LEE DE FORREST. 


“LABOUR UNREST AND PROFITS.” 
TO THE BDITOR OF THE ELECTRICIAN. 


Sir: I must offer my apologies to Sir Leo Money for having 
accidentally inverted the words in the title of his book. It 
is some time since I read it, and as I am not able to buy all 
the books I read I am obliged to rely on notes taken at the time 
of reading and on my memory, and in the process of typing 
my article the title was inverted. | 

I do not think that this fact seriously alters the point I was. 
endeavouring to illustrate, which is that in these discussions of 
the relations between Labour and Capital there is, unfor- 
tunately, on both sides much too great a tendency to generalise, 
and such generalities are apt to be most misleading. It is 
possible to argue anything from a general statement, whereas 
when one comes to the point of applying illustrations, giving 
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if possible actual figures, the whole aspect of the subject is 
often radically changed. | 

As one who has worked ` at the bench ” for many vears, I 
have the highest opinion of the intelligence of the British 
worker of all grades ; hut, like many others in this world, he 
has very little time for reading, and is obliged largely to rely on 
the interpretations of industrial problems as set before him by 
his leaders. Unfortunately, some of these men have as httle 
appreciation of trade questions as some emplcvers seem to 
have of “The Human Questions.” and misunderstanding is 
very easy to start under such conditions. 

Let emplovers and emploved discuss together both the trade 
and human sides of industry in all their details, and we shall 
be well on the road to industrial peace.—I am, &c., l 

Watford, April 24. M. J. E. TiLNEY. 

ARMY WIRELESS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In the abstract in your issue of the 25th inst. of the 
Paper on * The Development of Army Wireless during the 
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War,” by Lieut.-Col. Cusins, R.E., referenee is made on. 
page 494 to the Wilson Set (130 watt). 

I shall be glad if you will allow me to say that this refers to 
my patent No. 13,755/1913, of which no description has. 
hitherto been published ; and not to the patent No. 1649/1910, 
granted to. Prof. Ernest Wilson and myself, which has been 
described in various books of reference, &c. 

I desire, particularly, to avoid any misconception on this 
point, as I ceased to have any connection with the 1910 inven- 
tion shortly after the Wilson Apparatus Company, Ltd., went 
into voluntary liquidation in 1912. 

Further, there was unfortunately much misunderstanding 
regarding the origination of the earlier invention, although 
Prof. Wilson has repeatedly’ assured me that he had no desire 
to be credited with the work ; and, with a view to correcting. 
any such impression he, in common with the other directors of 
the company, adopted a resolution dated July 4, 1912, that the 
apparatus was to be sold and described as my invention.— 


Tam, &e.. 


Kingston Hill, April 28. W. H. Wivxoy. 


Heating and Cooking Notes. 


ELECTRIC HEATERS. 


All electric radiators of whatever type, radiant or convector, when 
consuming the same amount of electrical energy, give out the same 
quantity of heat. Radiant heat follows the same laws as light—it 
travels in waves, and is reflected or absorbed by various articles of 
furniture, according to the nature of those articles. Radiant heaters 
appear more cheerful and yield a quicker heating effect than con- 
vectors, with which the whole of the air in the room has to circulate 
before a comfortable temperature is obtained. Naturally radiant 
heaters appeal r.ore to the consumer than the convector type, and 
have practically displaced the latter. Although there are many 
other important details in the design of an electric fire, the essential 
feature is the heating element itself. The element must glow to a 
red heat ; in fact, it should be possible to read a newspaper in comfort 
in a dark room when the newspaper is situated a foot distant from a 
750 watt electric fire element. In fact, this is a very good test to 
apply—below this temperature the heater is not likely to be suffi- 
ciently effective to appeal to the consumer ; above this temperature 
the life of the element is not likely to be very prolonged. The element 
must be so constructed and mounted on its support that there are no 
points at which the temperature rises above the normal, and that 
portion of the element which goes into the terminal for connection 
purposes should be run at a much lower temperature. The success 
of a fire element depends entirely upon the manufacturers’ under- 
standing of, and attention to, the matter of temperature variation 
and graduation of temperature at the connecting points. 

A length of nichrome wire, when wound in the form of a close helix 
and loaded to the correct number of watts, will glow, say, to a cherry 
red heat ; the same length of wire stretched out straight and loaded 
to the same extent would not reach a glowing temperature, because 
a helix cannot radiate heat inwards, and therefore the straight wire 
has a much larger radiating surface than the helix. Hence, if the 
helix is employed ag the element, and for the purposes of connection 
the wire is pulled out straight, a tem perature gradient effect is imme- 
diately obtained, the only disadvantage being that, to ensure effective 
contact, the wire must be silver soldered to the connection. This 
is done in a well-known make of fire which was one of the early 
developments in the production of radiant type heaters, following 
the introduction of the lamp radiator (see Fig. 1). The practice of 
taking a straight piece of the element out to the terminal point and 
connecting same thereto by means of a bolt and washers is not 
satisfactory, because the heat of the connecting wire tends to push 
the washers apart and to loosen the connection, which condition 
tends to produce still more heat, due to contact resistance. One 
maker has very satisfactorily obtained a temperature gradient by 
using ribbon instead of wire as the basis of the element, and splaying 
out that part of the ribbon that leads to the terminal point, so that a 
gradually increasing radiating surface is provided which produces a 
gradual decrease in the temperature of the ribbon (see Fig. 2). 

Whilst it is desirable that there should be a gradual temperature 
gradient toward the terminal points, it is most undesirable that there 
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should be any sudden changes of temperature in the elerent iteelf. 
Any sudden changes in temperature resulting in bright spots in the 
element tend to shorten the life of the element .considerably. To 
obviate this trouble, particular care has to be devoted to the way in 
which the heating spiral is mounted. Due to the temporary softening 
of the wire when hot, and consequent loss of ` spring,’ and to- the 
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action of gravity, the lower turns of a vertically mounted section of 
spiral element tend to come closer together, and the top turns get 
wider apart. This produces local heating, the lower turns becoming 
much hotter than the turns at the top of the section. This condition 
more particularly applies to wire spirals rather than ribbon spirals, 
and various means of combating the difficulty have been devised. 
One by so designing the fireclay support to give support to the spira} 
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in the centre of a vertical section as well as at the top and bottom. 
Another method has been to adopt a grooved tireclay support of 
convex or circular section, and a third consists of mounting a series 
of supporting pieces on the fireclay former, such that the element 
when fixed on the former assumes a zig-zag formation. The less the 
element is embedded in or surrounded by the fireclay or quartz 


support, the quicker the element will heat up; and also the more 
the element is surreunded by the atmosphere, which condition makes 
it easier to gradually decrease the temperature of that portion of 
the element which leads off te the terminal point. 

The element is the mest vital part of the fire; on this the success 
-of electric heating depends. The carcass or frame of the heater 
-can be designed or finished te suit individual taste. Much valuable 
time and good capital has already been invested by many manufac- 
turers in designing and patenting forms of heating elements. The 
time has now come when the best should be selected and manufac- 
tured in bulk at a lew price, and elements of standard size and 
loading supplied like lamps, to be fitted into any desired style of 
frame. An electric fire consisting of a standard frame and standard 
-elements could be produced in bulk very cheaply, and those who 
desired electric heaters could obtain them at a reasonable price, 
whilst those desiring a more elaborate style of frame could obtain 
it;by paying the increased cost involved. No matter what the style 
-of frame, standard elements would fit, and could be replaced quickly 
and cheaply by the consumer or by the supply authority. Certainly, 
for use under hire or maintenance schemes, and generally speaking 
for most purposes, the cast-iron type of frame is preferable to the 
sheet metal variety ; it is stronger, can be finished just as nicely, 
and is not nearly so likely to be damaged by being knocked over. 
By using standard fires, and consequently reducing the price, the 
necessity of carrying a fire fram room to room is obviated. Porta- 
bility is undoubtedly an advantage in some ways, but it brings 
serious disadvantages at the same time. Flex leading from the plug 
to the heater gets entangled with someone's feet, and over goes the 
heater, the flex breaks or the plug is pulled away from the skirting. 
These troubles can be entirely obviated by mounting the controlling 
switch or switches waist high on the wall, and making permanent 
‘connection with the heater by means of armoured flexible cable. 
A rotary switch giving a quick break and make can then be used. 
Rotary ¿switches mounted on the heater itself were a nuisance, 
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Fic. 4.—FIsHBIne BEADS 
SHOWN IN SECTION. 
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because they necessitated stooping ; tumbler switches used the same 
way were often put en and off with the consumer's foot, a process 
which quickly resulted in getting the switch forx -and contact 
jaws out of alignment. A switch on th? wall, waist high, near the 
fireplace, is convenient te operate, and the use of armoured flexible 
-cable between the switch and the heater permits the heater to be 
moved sufficiently to facilitate dusting and cleaning the fifeplace. 
It has the further advantage of keeping the switch cool, thus pre- 
venting trouble due to loss of temper in the contact jaws. The 
internal wiring of the radiator should be simply arranged, and 
planned so that any competent wireman can readily understand it. 


The connecting wires should be of ample cross-section, allowance’ 


being made for the heating effect of the heating element, as well as 
‘the current carried in. the connecting wire. Porcelain supporting 
-cleata and heavy gauge copper wire offer a ready means of providing 
neatly arranged and efficient connections. By using wall switches 
in place of switches on the heater itself, beaded wires can be done 
without, but, if used, ‘‘ fishbine ” beads should always be employed 
(see Figs. 3 and 4). The ordinary beaded wire is always liable to 
cause trouble, due to one or two beads too few being employed, 
‘consequent risk of ‘‘ shorts” occurring. In fact, it is often very 
difficult so to connect a beaded flex that each bead quite touches 
the next one. The fishbine bead obviates this difficulty, because 
& part of one bead passes into the inside of the next bead, in a similar 
way to which fish and snake scales overlap. The connecting leads 
should be brought out to a terminal box mounted at the base of the 
heater frame, and should be fixed in a position external to the frame. 
The terminals must of necessity be housed to provide protection 
‘against accidental contact; but the housing should be perforated 
to provide adequate ventilation. Good terminal contact is a neces- 
sity, and hexagonal headed terminal screws provide a much better 
means of obtaining a firm contact with the connecting flex or cable 
that do round headed screws. We hope that the important question 
-of standardisation of electrical heating and cooking apparatus, and 
the consideration of essential details of design, will be taken in hand 


Promptly and energetically by the Heating and Cooking Committee 
“of the LE.E. . 
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An Interesting Rotary Converter 
Plant at Ilford. 


An interesting installation of converting plant involving the use of an 
inverted rotary converter with step-up transformer at the power house, 
and a rotary converter supplying continuous current at the sub-station 
has recently been installed for the Ilford Urban Council. The supply at 
Ilford is a continuous current one, and before the recent extensions was 
provided by a 1,009 kw. set and by other generators. The district has 


Fia. 1 —G E.C. STANDARD CONTINUOUS-CURRENT CONVERTER PANEL IN 
THE Power HOVSE. 


extended to such an extent that it was found impracticable to lay down 
more copper for feeders, and the matter became acute when a large 
Government factory in the neighbourhood of Chadwell Heath demanded 
a supply from Ilford. It was then decided to instal a 280 kw. rotary 
converter at the power house to supply the sub-station at 6,600 volts 
three-phace, 50 cycles. At the sub-station the high-tension supply is 
converted back to continuous current for the use of this particular firm, 
as well as for the district in general. A contract was placed with the 
General Electric Company for one 280 kw “ Witton” rotary converter 
complete with booster, exciter and step-up transformer, together with the 
necessary high-tension and low-tension switchgear at the power house, 
and for the rotary converter, transformer and switchgear at the sub- 
station. 


Fic. 2.—“ Witton” Rotary CONVERTER AND HIGH-TENSION BOILER 
—Puate SWITCH CUBICLE IN TZE SUB-STATION. 


The rotary converter at the power house is of the standard type for 
inverted running, and starts up from the continuous-current side, and 


‘ when working aff a 480/520. volt continuous-current circuit gives an out- 


put at the terminals of the transformer of 250 kw. on a three-phase 6,600 
volt 50 cycle circuit. The high tension switchgear comprises a standard 
boiler plate cubicle equipped with the usual G.E.C. instruments. The 
continuous-cuir2nt panel seen in Fig. 1 is a standard continuous-current 
converter panel. 

At the sub-station, the high-tension three-phase current is brought in 
by means of the usual three-core paper-insulated cable direct to a high- 
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tension switch cubicle, similar to that at the power house, and thence 
through a step-down transformer to the rotary converter. This machine 
is similar to that at the power house, with the exception that it has no 
exciter, as it is not arranged for inverted running : but it is fitted with a 
starting motor for starting up from the alternating-current side on the 
self-synchronising method devised by the company. The converter 
supplies continuous current at 480/520 volts to the mains network. 
The switchgear represents a typical example of a plug board, and was 
constructed specially to the instructions of Mr. A. H. Shaw, M.1E.E., 
M.1.M.E., the engineer to the Council, who kindly gave permission for 
- photographs to be taken and for this description to be published. 

In addition to the foregoing, the General Electric Company have 
received a contract for further extensions at the Ilford Council power 
house, including a 2,000 kw. Fraser & Chalmers’ turbo-alternator, 
a 1,000 kw rotary converter, transformer, five-panel truck-type high- 
tension switchboard and the necessary low-tension switchgear. 

We hope to be able to publish fuller particulars in a subsequent {ssue. 
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Oil As an Auxiliary to Goal.* 


By A. F. BAILLIE. 


- 


Tn the early years of this century a French éngineer introduced 
the subject of oil as an auxiliary fuel, a combination to which little 
attention had been paid in the past. The main advantages of 
auxiliary firing, he remarked, lay in being able to obtain at will a 
large increase in the power of boilers, also that the combustion of 
the petroleum does not in any way prejudicially affect that of coal. 
In fact, by the introduction of jets of petroleum the condition and 
efficiency of combustion are improved by more completely mixing 
the gases. It is, therefore, not correct to consider the evaporative 
power of coal as identical, when passing from ordinary to auxiliary 
firing. . : 

Admitting this as a principle and supposing the quantity of water 
evaporated by the coal to be constant, the extra evaporation, due 
to the better mixing of gases, is credited to the petroleum. 

Several evaporative trials were made with coal only and coal and 
oil firing on the same boiler of a French Navy ship, with the following 
results :— 


——- 
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| Fuel used. Lb. of fuel | Water evapo- 
Test —- —--' per sq. foot | rated per lb. | Remarks. 
No. | Coal. ' Oil. of grate area.| of fuel used. 
1 100%  — 188 9:05 p 
2 | 55% 4509 | 21-3 11-34 25° evaporative in- 
| crease over No. 1. 
3 36% 64% | 21-7 14-12 56°, evaporative in- 


crease over No. 1. 


These tests were encouraging, and should have served as a hasis 
for further experiment, but the question was not developed until 
about four vears ago, when power-station engineers started taking 
a keen interest in the subject. 

Their theory was that a poorer class of coal could be used in 
~ conjunction with oil fuel than could be burned satisfactorily by 
itself under the boilers, this being due to the fact that the poor 
classes of coal tended to cake on the links of the chain grate stokers, 
thereby retarding the necessary quantity of air from being drawn 
through the bars to complete combustion. 

The result was that the poor classes of coal were merely covered 
with a smouldering mass, which travelled slowly along the bars and 
were dumped into the ashpit. This ash, on analysis, contained a 
very high percentage of partly consumed coal, thereby causing a 
very much higher quantity of coal to be burned to maintain any 
rated evaporation that would have been used if a better-class coal 
were employed. 

When auxiliary fuel is applied, the theory is that as a result of 
the almost perfect combustion obtained thereby, the combustible 
gases rising from the coal fuel bed were quickly ignited, causing the 
top of this mass to become much more incandescent, thereby tending 
to aerate the bottom mass, which would then allow sufficient air to 
be drawn through to complete the combustion of the rest of the coal. 

Sufficient interest was taken in this theory for a large London 
power station to give their sanction for tests to be carried out under 
one of their coal-tired Stirling water-tube boilers. One burner was 
introduced into each side of the boiler, approximately about 25 
per cent. from the back of the grate, the burners being opposite one 
another. The fuel oil was stored in an overhead tank, capable of 
holding three or four days’ supply. The oil then gravitated to the 
burners, which were of the Kermode steam jet type, operating with 


* Extract froma Paper read before the Birmingham Association of 
Mechanica] Engineers. 
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steam as an atomising agent at a pressure of about 25 lb. per square- 
inch. 

The first test was carried out on a nutty slack, having a calorific 
value of 10,400 B.Th.U.’s, and a boiler efficiency of 69-25 per cent.. 
was Obtained. The temperature of the combustion chamber was 
2,648°F., and uptake 660°F. 

The final of a series of experimental mixed-fuel tests was carried: 
out on a nutty slack, having a calorific value of 10,300 B.Th.U.’s, 
and Mexican fuel oil, having a calorific value of 18,750 B.Th.U.’s. 
A boiler efficiency of 74 per cent. was obtained, and the tem perature 
of the combustion chamber was 2,850°F. and uptake 628°F. The. 
proportion of oil to coal on a British Thermal Unit basis was 8 per 
cent., and on a weight basis 4-96 per cent. 

Assuming coal at 20s. 10d. per ton and oil at 50s. per ton, the cost 
per ton of water evaporated using coal only was 2-8s., and using the 
afore-mentioned percentage of coal and fuel oil 2-62s., showing a 
monetary saving of 6 per cent. 

It will be noted, therefore, that in addition to the previous claim 
of the pioneers of this system that a large increase in the boiler rating 
can be quickly attained, and also that rated evaporation was much 
more mobile with mixed firing than with coal firing. 

The latter tests show that with oil at a cost of 24 times the cost 
of coal, and burning in the afore-mentioned percentage, a saving is 
shown which, I think, should justify power station engineers to- 


‘ consider adopting this method of firing in the super-power stations. 


in future. 


The Belfast Extension Scheme. 


A special meeting of Belfast Corporation in Committee was held om 
Saturday in order to consider reporgs from Sir John Snel! and Mr. J. 
H. Rider on the scheme for the extension of the electricity works. It 
will be remembered that estimates of the cost of plant, buildings, &c., 
were submitted at the L. G. Board inquiry last year, but it was recently 
discovered that these estimates will be greatly exceeded. For instance, 
the cost of the buildings was put at £48,000, but the revised figure is. 
£217,000, and the cost of the plant will be £411,000, a total of £648,000, 
compared with the original estimate of £310,000. It is stated that the 
lowest tender for the foundations is £115,000 and the contracts for the 
plant contain a condition increasing the tender price by 14 or 2 per 
cent. for each shilling a week increase in the wages of engineers during. 
the contract period, and there is also a clause providing for extra charge 
in the event of any increase in the cost of materials during the same- 
period. The Corporation has entered into agreements to supply the 
shipyards with current for 10 years at prices based upon the original 
estimates and the contract price can only be varied by variations in 
the price af coal. 

Mr. Rider attended the meeting and gave a lengthy explanation of 
the revised estimates and made suggestions as to how the present difficulty 
could be overcome. The new detailed estimate (based mainly on 
tenders) is as under :—Land, £20,000; buildings, £216,960; plant, 
£345,600 ; accumulators, £4,500; cables and laying, £61,530;  total,. 
£648,590. The great excess over the original estimate is in the cost of 
buildings and foundations, and is due to abnormal rises in wages and 
materials and to the necessity for providing for the future. As soon as. 
the preliminary plans were prepared (which included an engine-room 
suitable for future 25,000-kw. sets) it was evident that very much larger 
and more costly buildings would be required. In regard to the contracts 
with the shipvards, Messrs. Preece, Cardew, Snell & Rider state that if 
the capital charges were to be taken on the former basis and on the- 
present capital estimates, they would involve an annual loss of £16,400. 
It is suggested that a longer period for the repayment of the loan be- 
obtained and new estimates were submitted, with the new capital charges 
based on an equated period of 30 years in place of the old figure, with 
interest pavable at 5 per cent., and the sinking fund payments spread 
over 30 years and re-invested at 44 percent. On this basis the under- 
taking would be in a sound financial position and the net surplus would 
be about £7,400 as soon as the first section of the harbour station was 
at work. The firm recommended the promotion of a bill to authorise 
(1) the payment of interest on the new capital out of capital and (2) the 
suspension of the sinking fund payments during the construction period. 
It is suggested that the L. G. Board be asked to grant loans for the 
following periods : 100 years for buildings, 60 years for foundations and 
river work, 25 years for plant and 30 years for cables, or an equated 
period of 30 years for the whole. 

No decision was arrived at by the Council and consideration of the 
matter was adjourned for a week. 


Bad ConpitTions of EMPLOYMENT are frequently the cause of InpUS-- 
TRIAL TROUBLES, and among coal miners one of the things which has led 
to agitation is the prevalence of the disease known as miners’ nystagmus, 
a disease of the eye, due to (among other things) bad lighting. The 
Americans have already acted on this information, and are using 
electric head lamps extensively, current being supplied from a battery 
which the man carries with him. This course has not generally 
been followed here because of a fear that the proceeding is not safe, 
but those best qualified to judge consider these fears groundless. 
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Benn Btothers,}Ltd. 


A PROSPERITY SHARING SCHEME. 


Last Friday the staff of Benn Brothers, Limited, nurfibering, with the 
guests, about 150, were entertained to dinner at the Holborn Restaurant 
by the Directors. Sir John Benn, chairman of the Company, presided. 
In proposing the toast of ‘* Our Soldiers,” Mr. E. P. Haslam referred to 
the death of Captain Oliver Benn and another member of the staff 
while on active service, and coupled the toast with the names of Capt. 
Wedgwood Benn, D.S.0., D.F.C., M.P., and Mr. Kirby. 

In proposing the toast of ‘‘ The Staff,” Mr. E. J. P. Benn (Managing 
Director) announced that the Directors had decided to make an interest- 
ing experiment in profit sharing. After paving a certain dividend to 
the shareholders it was proposed that all members of the staff who were 
in receipt of fixed salaries should thereafter participate with the share- 
holders in receiving a dividend which'would be on salaries. For the 
pen yeat, ending on June 30th, the amount to be distributed would 

> equal to 5 per cent. on the salaries. No scheme had been worked 
out. and it was proposed that a committee of the staff should be elected 
to settle details. This first distribution was in the nature of an experi- 
ment, but if the progress of the firm was maintained there was a possi- 
bility that it would become an annual feature. 

After other toasts had been honoured an excellent musical programme 


wes given by members of the staff, and served to bring an enjoyable 
evening to a close. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 


specially°compiled by Messrs. MEwWRURN, Eris & Co., Chartered Patent Agents, 
70 and 72. Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1919 SPECIFICATIONS. 


124,100 HAIGH. Means for regulating and measuring alternating magnetic fluxes and 
forces, particularly in testing machines. (2 5'18.) 

Comprises a circuit having a number of turns interlinked with the flux. an alter- 
nating-current measuring instrument. and a reactance that is high enough. in com- 
parison with the resistance ofthe circuit. to render the currentinduced almost indepen- 
dent of the frequency of alternation, and therefdre proportional to the quotient of 
the E.M.F. that is induced by the flux divided by its frequency of alternation, so that 
this current may be used as a measure of the flux that is interlinked with the turns of 
the measuring coil. 

124,102 Hences. Tubular earths for electrical conductors. (10.518. Patent of 
addition not granted.) 

124.104 RANSFORD, (Fabbrica Italiana Automobili Torino) Minimum current cut-out 
and apparatus for regulating the tension and voltage and current from a dynamo.° 


(10.5 18.) 
124.113 eta (G.E. Co.) Electric transformers, inductances and the like. 
( 18.) 
124.116 Hazarp & Morris. Electrodes, particularly for use in electric smelting and like 
purposes. (4;6,18.) . 
124.126 B.T.-H. Co. & WepMmore. Reverse current electric devices of the Wheatstone 
“ relay type. (18/6/18.) 


124,136 Raitinc & WILSON. Electric motor starters. (11 '7;/18.) 
124.137 Hori. Process of resuscitating spent electric dry cells. (12'7 18.) 
124,138 WricHT. Directional aerials for use in wireless telegraphy. (18 7 18.) 

The invention relates to a directional aerial of the frame type havjng an adjustable 
condenser located in an accessible position and connected to its top by a pair of 
symmetrical leads, and having in its base a split winding with an earth connection 
between the two portions thereof. 

124,249 A Oi Dynamo & Motor Co. & WHITMORE. 
(8/3/18.) 

124,250 rua aaa Double plug ignition means for internal combustion engines 
(8/3/18.) 

124.258 B. T.-H. Co. & TRECHMANN. 
(18 3/18.) 


Dynamo-electric machines. 


Electric contact making and breaking apparatus. 


115.813 Fursper. Spark-plug and method of manufacturing same. 1173/17.) 

124,263 B. T.-H. Co. & AsH. Controlling mechanism for electrically-driven air com- 
pressors, pumps, or the like. (19:3 18.) 

124.267 NORTH & ALLEN. Bearings of magneto-electric machines. (193.18.) 

124.317 B. T.-H. Co. (G. E. Co.) Electric vacuum cleaners. (35 18.) 

124.320 MARCONI'S WIRELESS TELEGRAPH Co. & Woops. Method of forming connections 
to and between metal sheets or strips. - (6/5; 18.) 

124.025 WHEATLEY. Magneto-electric ignition apparatus. (14/5/18.) 


124.338 B. T.-H. Co. (G. E. Co.) Electric switches. 

124.339 GoopMAN & VELOocE, LTD. 
(15/6/18.) 

124.341 B. T.-H. Co. (G. E. Co.) Electric motor contro! systems. (19/6:18.) 

A series motor is provided with a reversing controller and means whereby a dynamic 
braking circuit is established when the controller is moved from either position to 
the ‘off ’’ position without reversing the current through the field windings. 

124.357 GitsHAM. Instrument whereby short ends of carbon may be held securely 
whilst being used in electric arc lights. (12;7,18.) 

124.358 BATEMAN, TALLENT & BRITISH WESTINGHOUSE ELECTRIC & Mra. Co. Electric 
fuse cabinets. (15/7/18.) z 

124,359 Bigrsower. Electrical testing devices. (157,18.) 

124.378 PEARSON & G. E. Co. Electric accumulators. (6,9/18.) i 

124.380 E T Brown, Boveri, ET Cie. Electric drive for ships’ screw propellers. 
(3/7/18.) 

124,394 NaILLiK Motor SIGNAL Co. & Ocpen. Electrical signalling systems for use on 
motor road vehicles. (5/11/18.) 

121,482 Lanpis & Gyr. Electric induction motor meters. (11 °12,17.) 

121,486 BritisH WestincHouse Exectric & Mro. Co. Electrical phase converting 
systems. (13/12/17.) 

124,407 CAUWENBERGHE. Apparatus for the conversion of direct electric currents to 
alternating currents. (24/9/17.) 

A converter for direct current in which direct current at several potentials is fed 
at spaced points along a circularly distributed resistance from which alternating 
current is taken by brushes in relative motion along said resistance or on a com- 
mutator connected with said resistance. 

124.411 British LIGHTING & IcNITION Co. & BENNETT. Means for securing the pole- 

f shoes of a magneto-electric machine. (21/1/19.) 


(186;18.) 
Starting devices for motor cycles and the like. 
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APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions, 


February 13. 1919. 
3,476 ery L. M. Ericsson Mro. Co., SUTHERLAND & BLADES. 
relays. 


3,528 ANNIGER. Electricity meters, &c. , 
3,537 GaTRILL. Apparatus for indicating current passing through network, box link, &c. 


Electro-magpnetic 


3.555 Moors. Arc furnaces. 

3.559 OsRAM-ROBERTSON Lamp Works. Evacuation of thermicnic tubes, &c. 

3,500 TOULMIN-SMITH. Mercury switches. 

3,562 Rorke. Electro-mechanical means for maintaining platform or body in a sh:p 
parallel with the horizon. 

3,569 SELEctTive SIGNAL Co. & Lyons. Electrica] oscillatory circuits. 

3,592 Epison Swan Evectric Co. & FREEDMAN. Electric lamps. 


February 14. 1919. 

3,619 & 3.620 NAAMLOOZE VENOOTACHAP DE NEDERLANDSCHE THERMO-TELEPHC*(N 
MAATSCHAPPIJ]. Thermic telephones, &c. (15,2 18, Germany.) 

3,641 Lea. Electric couplings. 

3.642 ALLOY WELDING Processes, Lro.. & Jones. Manufacture of electrodes fcr 
soldering and depositing metals by the electric arc. 

3.645 WESTERN ELectric Co. Protective devices for electrica}? circuits. 

3,649 ASHWORTH. Electric control and safety device for headlights. 

3,650 PENMAN. Cooling enclosed electric motors, &c. 

3.054 RUSHTON & Irwin. Automatic excitation regulator. 

3,665 CraBB. Dynamo-electric generators. 

3.680 Rose. Electric bell. 

3,683 AkT.-Ges. Brown, Bover! BT Clg. 
or slots. (24.5 18,-Switzerland.) 

3.684 HEARN. Electric heating elements. ; 

3,692 WALKER. Electro-magnetic step-by-step signalling and synchronous rotation. 

3.693 Moore. Electric furnaces. 

3,701 PEsTaRini. Electric lccomotives. (14 2 18. Italy.) 

3,702 MARCON!'S WIRELESS TELEGRAPH Co. (Berry.) Devices for controlling flow of 
electrons. 

3711 Latour. Lamp telephone relays. 

3712 GirRARDEAU. High-frequency generator. (14 2.18, France.) 

3724 ANNIGER. Controlling supply of electric energy. , 

.725 ROSENGART. Friction drive mechanism for electric generators. (21/12/18, France) 
5.676 Van RADEN & Co. & SmitH. Storage cells. 


February 15, 1919. 
3.753 ARNOLD. Devices for indicating position of electric switches, &c. moe 
3,761 ForsytH. Attachment to trolley of overhead electric trams for facilitating 
replacement of trolley on wire. 
3,789 TecterHos Domestic & STREET LIGHTING Co. & FRANCKS. 
from a distance. 
3,794 Electric reading lamp attachable to corner of a book. 


February 17. 1919. 
Methods of using three-electrode ionic tubes. 


High voltage windings embedded in grocver 


(14.22/18, France.) 


Operating sw.tt7¢s 


3,835 TURNER. 


3,841 ADAMs. Device to protect controlier and motors on electrically contrcied 
vehicles. i 
3.883 Berry. Electric and gas ovens, stoves, &c. 


3.887 CALLEGARIS. 
3,888 Horg-Jones. 


Electric switches. 
Automatic indicator of failing current. 
3,894 CLaRK. Telemotors. 

February 18. 1919. 


3,956 Simpson. Magnetic and galvanic buttons. 

3,977 ILLINGWORTH. Electrics] cut-outs or circuit-breakers. ee 
3,990 FULLER ACCUMULATOR Co. & WetcH. Automatic cut-in and cut-out switches. 
3,993 Jones. Automatic telephones. 

4.029 Wiison. Thermo-electric apparatus. 

4.032 Benjamin Evectric. Lro. Water-eauge lighting fixtures. (7'8 18. U.S.) 
4.057 Gisson. Couplings for armoured or protecte} cables and electric conductors. 
4.065 WESTERN Ej ectric Co. Reduction of distortion of electric signalling currents. 
4,068 BENNETT. I ncandeccenn lamphoiders. 


February 19, 1919. 
HucHes. Electric be!l construction. À 
CrockertT. Self-locking incandescent lamp-holders. 
CoiLIE. Locking electric lamps in holders. 
PALMER. Storage-battery separators and insulators. 
FULLER ACCUMULATOR Co. & WeLcH. Detachable fittings for electric lamps. 
WESTERN ELrectRIc Co. High-frequency current transmission. 
FacarTY & LeHmann. Electrical resistances. 
Vickers, Ltp. Switches. 
Scott. Electrical contact makers, 
PEsTARINI. Induction regulators. 
Pestarini. Rotary current collectors for electric machines. 
PESTARINI. Increasing power factor of asynchronous motors. 


February 20, 1919. 
4,176 Tonks. Switch apparatus for ignition circuit or automobile. 
4,188 THoRNeE. Switches. 
4.192 RicHarRDson. Trolley wheel mechanism of overhead tramway systems. 
4,196 BrecKNELL. Munro & Rocers, & WILLIS. Connecting span wires and fittings 
for suspension of troliey wires. 
4.214 to 4.219 & 1,421 CRaBTREB. Electric switches. 
4,220 CRABTREE. Electric plug and socket switches. 
4.222 Brout, Ltp. & Hott. Self-repulating dynamo-electric machines. 
4.234 DrapBLe & FARNSWORTH. Electric lamps. 
4,244 AUTOMATIC TELEPHONE MFG. Co. & FRIENDLY. 
telephone systems. 
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Automatic or semi-autom.t 


4.286 Euret. Controlling electrical energy. 
4,291 Creepy. Multi-speed dynamos. . l , 
4.299 Yorke. Magnetic deflectors for electric arcs in lamps, searchlights. &c. 


February 21. 1919. 
4.320 Watson & C>., ETCHELLS. GREAVES & TRAVIS. 
4342 Humrxreys & WRIGHT. 
mission. 
4.375 VANDERVELL & MIDGIBY. 
4,382 Harris. Electrolytic cell. 
4,386 & 4,287 Lonpon Battery Co. & CLARKE. 


Electric furnaces. 
Electro-mechanical device for variable speed trante 


Electric starters for internal combustion engines. 
Storage batteries. 


February 22, 1919. 
4.459 & 4.450 A::TOMATIC TELEPHONE Mts. Co. & GREEN. 
for mines. 
4.469 GoRTHOLME AIRCRAFT Co. & Bruce. Evectric-iron. - 
4.472 Herpurn. Mono-pular electrode electrolyrers. a 
4,483 STERLING TELEPHONE & Evectric Co. & BELL... Telephone indicators or ennun- 


ciators. 
4,488 Pestarini. Multiplex telegraphs. (2,4°17. Italy.) | cn 
4,490 Gres et BoucHarDY. Production of nitrogen compounds containing hy drceen 
(25 2,18, Switzerland.) 


with aid of electric discharges. 
February 24. 1919. 


Accumulators. 
Protector for electric-lamp glotes. 
Trolley whee's for electric traction. 


Electric signalling systems 


4.599 WerSNOF. 
4.520 BURTON, 
4.550 R-GERS. 


4.555 Braun. Rotary switch. 
4.504 Burze. Seif-starting synchronous motors. 
4,573 Ewart. Electric terminals. 
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Com mercial Topics. 


The Electric Lamp Manufacturers’ Association. 

Mr. C. E. Hunter, director of the Edison Swan Electric Company, has 
been added to the list of members of the Council of the Electric Lamp 
Manufacturers’ Association given in our last issue. 

* * + s 


Trade With Poland. — 

The resumption of trade with Poland should lead to a good demand 
fer agricultural machinery, railway and tramway rolling stock, electrical 
machinery, motors, machine tools, belting, &c. At present the supplies 
of electrical goods are very low, and as Germany had a monopoly in this 
field in pre-war days British exporters should not experience great 
difficulty in capturing the greater part of this trade. 

* * * * 


Belgian Industrial Reconstruction. 


It is announced that, in order to give the utmost assistance in the 
reconstruction of Belgian industries, the Government has appointed 
Mr. Herbert Samuel as a Special Commissioner, and he has proceeded to 
Belgium. He will be assisted by Mr. J. E. MeCulloch and Mr. M. N. 
Kearney, H.M. Commercial Secretaries at Brussels. His stefi will also 
anclude several technical experts under the direction of Sir Frenk Baines. 

- Principal Architect of H.M. Office of Works. The headquarters of the 
British Commission are at. 30, Boulevard de Waterloo, Brussels, and the 
London office for correspondence will be the Belgian Section of the 
Department of Overseas Trade, India House, Kingsway, W.C.2. 

There are now direct telegraph wires from London to Brussels and 
Antwerp, axd a wireless service has also been provid d between England 
and Belgium. 


$ * * * 


Electricity Supply in Belgium. 

During the war we have not, unfortunately. keen able to give any 
‘particulars of the BELGIAN ELECTRICITY Works. We know that much 
machinery has been stolen or destroyed by the enemy, and that it will 
‘take a long time to reconstruct the country on a proper industrial basis. 
We are ylad, however, to see from statistics which we have recently 
received that the towns of Ghent and Antwerp have not heen treated as 
badly at other places. No change appears to have been made in the 
generating plant at Ghent. which was manufactured and supplied by the 
Van den Kerchova Company, although there is a 1,500 kw. Curtis-A.E.G. 
set. At Ghent there are now 2,100 consumers, compared with 1,500 
in the year before the war. At Antwerp there are 6,309 consumers, 
compared with 3,594 in 1914, and the total connections are about 
24,000 kw., compared with 7,100 plus the traction load in 1914. The 
generating plant remains the same a; it was in pre-war days. and appears 
‘to be mainly German, consisting of three Escher- Wyss, Siemens-Schuckert 
turbine scts of 5,000 kw. each, and a 3,000 kw. Brown- Boveri- Parsons 
turbine. 

* * s * 
Removal of Trade Controls. 

No doubt our readers will have read with pleasure the official announce- 
ment that, with a few minor exceptions, all controls on the sale and 
distribution of commodities exercised under the Defence of the Realm 
Act have been abolished, or will be by the 31st inst. at the latest. The 
Board of Trade has issued a list which gives all the control orders can- 
celled or suspended since the armistice. Particulars of these have been 
given from time to time in these columns, and the controls to be cancelled 
or suspended before June | include the following :— 

Iron and Steel Supplies Orders of 1916, Tinplates and Temeplates 
Orders of 1917 and 1918, Machine Tools, Woodworking Machinery and 
Treadle Lathes Orders of 1916, 1917 and 1918, the Mica Control Order 
of 1918, and the Priority of Work Order of 1917. 

The Foreign Trad> Department of the Foreign Office announce that 
the Allied and Associated Governments have decided that, after midnight 
April 28-29, all black lists of firms and persons which they have published 
or compiled shail be withdrawn and that all disabilities attaching to 
trade and communication with firms or persons on such lists shall cease 
to operate. The right is reserved to reintroduce all or any of the black 
lists should such action become necessary. 

H.M. Customs have now been instructed that all expurt licences are 
to be considered as of unrestricted validity, even though a time limit 


for shipment may be stipulated therein, 
* * * + 


Electrical Progress in Ontario. 

According to a recent report the H Y DRO-ELECTRIC POWER COMMISSION 
‘OF ONTARIO supplies electrical energy at cost to 225 municipalities in the 
Province, and at present the Commission has over 180.000 consumers. 
Some 300,000 H.P. is under development at Niagara Falls, where the 
ultimate capacity will be 1,000,000 n.r. Four 50,000 u.P. generators are 
-on order, and will, it is anticipated, be running by the beginning of 1921. 
‘The price of current charged varies according to the distance from the 
source and the amount taken by the municipality as a whole, but the 
maximum for domestic lighting is 6-15d. per unit, and the minimum 
1-15d., and for commercial lighting 6d., with a minimum of 0-65d. per 
anit. The power rate varies from £10. ls. to £2. 4s. 1d. per horse-power 
per annum. The average price works out at 3-2ld. per unit for domestic 
lighting, 2-86d. for commercial lighting, and £5 per horse-power per 
annum for power. The Commission has also 50,000 n.P. under develop- 
ment near Port Arthur, and the ultimate capacity of this hydro-electric 
station will be 150,000 n.r. There is an increasing demand for power 
or domestic and industrial purposes, while many farms throughout the 
rovince are supplied with current for lighting and power. 
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Electricity Supply. 

It is proposed to apply for a loan of £250,000 for a new electricity 
station at Carolina Port, DUNDEE. 

Ripon City Council decided on Monday to apply for a provisional 
electric lighting otder. 

Armagh City Council has decided to appoint an electrical engineer 
to report upon the possibility of establishiny electricity supply works. 

The electrical engineer (Mr. E. D. Long) at Grays has retired, and the 
works foreman is to take charge of the generating station until the 
appointment of a new engineer. 

A conference between representatives of ACCRINGTON, RAWTENSTALL 
and HASLINGDEN has arranged terms tor the supply of electricity in bulk 
to Rawtenstall and Haslingden. 

KEIGHLEY Corporation has applied for sanction to a loan of £72,733 
to cover expenditure already incurred on the electricity department 
and also the estimated sum required for the next two years. 

WatLasey Corporation has decided to apply to the L. G° Board for 
sanction to borrow £11,300 for extensions of mains required during 
the next three vears. 


PLymoutu Electricity and Street Lighting Committee will continue 
street lighting throughout the summer. For the past three vears no 
Jamps have been lighted during the summer. 

The Ramscate Electrical Supply Company has recently increased its 
charges for electricity, but the Entertainments Committee of the Council 
has asked for a reduced scale for outdoor illumination. 

Dewssery Electricity Commitee have increased the price of electricity 
to lighting consumers from 25 to 35 per cent. over pre-war rates, to 
rateable value consumers from 30 per cent. to 40 per cent., and to power 
and heating consumers from 50 per cent. to GU per cent. 


Hornsey Council has been authorised to borrow £7,500 for extensions 
of the electricity works and £10,000 for mains and services. Councillor 
Double, who has been unable to get a supply of electricity for private 
lighting, threatens legal proceedings unless the Council give a supply. 

An increased scale of charges for the hiring of motors, which has been 
drawn up by the city electrical engineer (Mr. J. Alex. Bell) has been 
approved by ABERDEEN Corporation. Hitherto the scale ranged from 
£l. 10s. per annum fora } H.p. to £38 fora 100 n.r. motor, but in future 
the rate will vary from £2. 5s. to £44. LOs. 

An unopposed inquiry was held at Bray on the 24th ult. intothe appli- 
cation of the Urban Council for sanction to borrow £5,000 for extensions of 
the electricity works.- There are 500 consumers, compared with 380 in 
1914. Many applications for light and power have had to be refused. 
New consumers include the Dublin & South-Eastern Railway Company. 

A meeting of Watsaut electors has authorised the Corporation to 
proceed with the Bill authorising the extension of the electricity supply 
area, so as to include the colliery area to the north-east of the town, 
to borrow £95,000 for the electricity undertaking and £50,000 for the 
-purchase of additional motor omnibuses, &c. 

NeskEatos Council hes decided that electric lighting is to be adopted 
in all streets on the ground of economy. The Council has also approved. 
of an application to the L. G. Board for a loan of £11,500 for extension» 
of plants and mains, includiny a new feeder at £3,000, additional dis- 
tributers £4,000, new econumiser, water pump and tank, £1,300. 

EDINBURGH Cleansing and Lighting Committee is to carry out a series 
of experiments in public electric lighting. In tramcar thoroughfares 
lamps of 600 c.p. are to be employed, but in High-street there are to be 
one 600 c.p. and one 300 c.p. lamps with obscured globes, and a 600 c.p. 
and a 300 c.p. lamp with clear globes. 

Epixpurcn Electric Lighting Committee has prepared provisional 
estimates for the year ended May 15, 1920. The estimated expenditure 
is £144,830, against £133,580 in 1918-19. The revenue for 1919-20 is 
£209,120, and of the estimated capital expenditure (£198,860) a sum of 
£114,000 is set down for Portobello power station. The city electrical 
engincer (Mr. F. A. Newington) hes been instructed to report on the 
cost of extending the supply mains to Liberton, Corstorphine and 
Juniper Green. 

CROYDON Corporation has applied for a loan of £122,000 for two 
5,000 kw. generating sets for the electricity works, and Mr. J. H. Rider 
has been retained as consulting engineer, During the year 1917-18 the 
output was 9,437,943 units. an increase of 2,350,000 units mainly for 
power and private lighting. The Electricity Committee reported that 
they had obtained a quotation from the County of London Electric 
Supply Company fora bulk supply, but this was not satisfactory. and it 
was therefore necessary to put down additional plant. 

The committee of experts recently appointed by the Coal Controller 
to inquire into the steps to-be taken to meet the emergency which has 
arisen in the SOUTH STAFFORDSHIRE mines drainage area owing to the 
overpowering of the Commissioners’ pumping engines has completed the 
taking of evidence. Many witnesses were examined. The possibility 
of establishing one of the national electric super-stations in the district 
has been considered, and it was pointed out that water and fuel could be 
drawn practically from the same pit shafts. Some coal owners are 
opposed to State interference, but others are pressing for State assistance. 
and have put forward the view that the *' come ” of water is so great that 
it will have to be tackled somewhere or it will percolate to other areas, 
with the result that the whole of the minefield would svon become 
derelict. It has also been contended that the greater part of the coalfield 
has never been effectively exploited, as hitherto it has been impossible 
to get to the deep seams where the richer coal is completely submerged. 
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MancuEsteR Electricity Committee report a loss on last year's 
working of £37,890,-without providing for the estimated contribution 
of £33,255 to the rates. A year ago the committee estimated that, 
allowing for increased munition demands the result of trading would be 
to balance the income and expenditure within £11,000, which would be 
provided for in reserve. Up to Armistice Day the output continued to 
grow satisfactorily, but from that time to the close of the year the loss 
through reduction in manufacture of munitions, through the cotton 
mill stoppage, before Christmas, and through the general trade stagnation 
swamped all previous gains, and the year's to talsales proved to be less 
than in 1917-18. The whole of the reserve fund (£23,636) has been 
written back to revenue account, and the balance of loss forward against 
future trading is, therefore, £14,254. In view of the continued stagnation 
of trade the forecast for the current year presents difficulties and the 
most reasonable estimate that can be adopted shows a surplus of . £44,000, 
of which £14,254 is required to meet the past year's loss and £29,746 is 
earmarked for rate aid, if the Council should so decide. 


Huy Electricity Committee is receiving an increasing number of 
applications for supplies for power and lighting to factories, of such 
nature as to be too small at the outset to be treated as bulk supplies, but 
which appear to form the nucleus of large supplies. The acting engi- 
neer (Mr. F. J. Magoris) has reported that in such cases, and where an 
t.h.t. cable is in the immediate neighbourhood, it is desirable that the 
supply should be three-phase alternating current, the consumer pro- 
viding a building for housing the department's transforming apparatus. 
In order to encourage the consumer to adopt the system, the committce 
will allow a rebate of 12} per cent. off the ordinarmtariff for direct current. 

Mr. Magoris has also reported on extensions postponed owing to the 
war, During the war large and increasing demands for electricity were 
made, and with the conclusion of hostilities have still further increased. 
The connections at March 31,1914, were 17.000 kw, at March 31 1918, they 
were 34,000 kw.. and at March 31, 1919, 37,000 kw. The number of 
aplications for new services in the three years preceding the outbreak of 
hostilities averaged 16 pey month, whereas, for the past three months 
they averaged 66-3 per month. the number for last month being 80. The 
new bulk supplies in connection with which negotiations are now pro- 
ceeding and including the supply to the tramways are estimated to result 
in an increased output about equal to the total output of the undertaking 
at March 31, 1914. In order to meet the obligations to existing con- 
sumers, to deal with new demands and to continue in a position to offer 
inducements, in the shape of cheap and abundant electricity, to manu- 
facturers it is necessary to proceed with further extensions at an early 
date. Im addition, it is high ly desirable to supersede as early as possible 
the old and uneconomical generating plant on the high-tension direct 
current system. The turbo-generator now recommended would have a 
maximum ca pacity of 10,000 kw., and in addition to the large water-tube 
boiler sanctioned by the Council (but deleted from the proposal by order 
of the Ministry of Munitions) the installation of two additional boilers, 
together with automatic stokers, coal weighers, necessary accessories, 
switchgear and an electrically-operated crane are recommended.. The 
total cost is estimated at £123,721. In order to avoid raising capital by 
public loans during the war and to utilise the reserve fund £19,404 has 
been expended, and application is to be made to borrow this sum in 
addition to the amount required for the new extensions. 


Electric Traction. 


Owing to the increased wages to the tramway employees, CHESTER 
Corporation has abolished penny fares and revised the stages. 

_ The Nortu Lonpon Railway Company has improved and accelerated 
its electric passenger service between Broad Street and Richmond. 
_ BLacKPoor Tramways Committee has decided to purchase six second- 
hand tramcars from the London United Tramways Company. 

, ABERDEEN Tramways Committee is relaying the tramway track in 
hon street in order to provide work for discharged and demobilised 
soldiers. i 
Hutt Tramways Committee has abolished the halfpenny morning 
fares to recoup themselves for the extra cost involved by the reduction in 
the tramwaymen’s hours and the consequent employment of 70additional 
men, which will involve an extra £12,000 per annum. 


EXETER Tramways Committee is dispensing with women tramcar 
conductors and replacing them with youths. The women received 35s. 
per week, but the pay of the youths ranges from 29s. (when they start at 
16) to 4U8., according to age and length of service. i 

The Lonpun Exvecrric RaiLway COMPANY i8 promoting a bill to 
authorise the construction of further extensions and to create and issue, 
if necessary, £1,000,000- of 4 per cent. debenture stock. Power is also 
Sought to enable the company to subscribe for stock of the City & South 
London Railway up toa maximum amount of £1,000,000. f 
_ The following is the short list for the position of tramway traffic 
Superintendent at EDINBURGH, at a salary of £450 per annum :—L. C. 
F. Bellamy, M.C., 
Britton, chief traffic assistant, Walsall Tramways; E. Lafierty, traffic 
superintendent, Edinburgh & District Tramways Company; Samuel 

orrison, chief time-table clerk, Glasgow; and Walter T. Young, 
Principal assistant, Belfast City Tramways. 

BLACKPOOL Tramways Committee reports that the receipts for the 
year ending March 31 were £140,929, or £21,580 more than the previous 
year. Expenses were £90,033. Interest and redemption fund payments 
abeorb £20,844, leaving a disposable balance of £30,052, age.inst £31,518. 

gers carried numbered 23,279,202, an increase of just over three 
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Committee is considering the necessities of the case. 


A.M.I.E.E., manager Ilkeston Tramways: W. C. 
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million. Aggregate car mileage was 1,242,108, a decrease of 10,770, and 
receipts per car mile (2s. 2}d.) showed an increase of 5d. 

MANCHESTER Tramways Committee have decided in their estimates 
for 1919-20 to allocate £111,890 to relief of rates. Mr. J. M. M’Elroy, 
the general manager, points out that the estimates prepared at the 
beginning of last year showed a deficit of £181,753, which had been met 
by an increase of fares about the middle of the year. The total revenue’ 
for last year was £1,359,451, an increase of £251,287 on the previous 
vear, the net result being that after making provision for the payment of 
£111,890 to the City Fund (being 5 per cent. on the capital expenditure— 
the percentage fixed by the Council) a sum of £109,452 was placed to 
renewals account, The estimates for the present year show that after 
making provision for the payment of £111,890 to the City Fund, £90,000 
will be available for renewals. The estimated traffic revenue is £1,480,000, 
an increase of £120,549 on last year’s figure. ‘ On the expenditure side 
is included the estimated cost £70,000) of granting the 48 hours week, and 
other concessions included in the recent national agreement with the 
Transport Workers Federation. The wage (including bonuses) show an 
increase of about £400,000 per annum, compared with pre-war years, or 
an increase of 117 per cent. The renewals fund stands at £429,451, 
capital expenditure is £2,237,827. and the outstanding debt is £1,458,814. 

The town planning scheme of MANCHESTER Corporation includes the 
construction of three new arterial roads from the southern side of the 
city and the building of some thousands of houses. As the housing 
question is intimately associated with transport facilities, the Tramways 
In an interview 
with a representative of the ‘ Manchester Guardian,’ the general 
manager of the Corporation tramways (Mr. J. M. McElroy) emphasised 
the present congested state of the main arteries of the city owing to the 
mereasing traffic, and pointed out the necessity of extra provision being 
made. Parallel thoroughfares must be provided so that the flow of 
traffic to end frown the proposed new residential districts might be fre- 
quent and efficient. With regard to the three arterial roads, the pro- 
posal of the Tramways Committee does not involve laying tram rails at 
once, a3 motor omnibuses will be sufficient at first and prepare the way 
for tramways. The ultimate proposal is to have tramcars running at a 
high speed upon a special track laid on sleepers. The cars in this service 
would run ai about twice the speed of the ordinary tramcar. Mr. McElroy 
thinks the ultimate solution of the question of the city traffic congestion 
is an adequate underground service. 


Imperial and Foreign Notes. 


At a recent. meeting of the WIKELESS INSTITUTE OF NEW Sorru WALES 
it was decided to link up all experimental associations in the Common- 
wealth in order to form an all Australian Association for the furtherance 
of experimental work, procuriny licences and protecting the interests of 
all experimenters and private users. The Secretary's address is Box 2, 
King-street, P.O., Sydney. 

The Australian Repatriation Department is advised by an expert 
committee that the whole of the telephone instruments, switchbuards 


‘ and equipment required in Australia could he produced locally, and a 


scheme has been submitted by the committee for utilising returned 
soldiers in the work. It is suggested that the Shaw Wireless Works at 
Randwick, which were purchased some time ago by the Federal Govern- 
ment, might also be utilised for manufacturing telephone equipments. 


The manager of the TASMANIAN GOVERNMENT Hypro-ELEcTRIC 
DEPARTMENT recently stated that the delay in carrying out the King 
River power scheme was due to the fact that the Mount Lyell Company 
had not yet stated what quantity of power they were prepared to take. 
At the Great Lake, the diversion of the Ouse waters was being carried out, 
and this would materially increase the power obtainable. This work was 
being executed to enable the Department to supply the Electrolytic Zinc 
Company with further power. 


The American cables taken over as a war measure will be handed 
back to the cable companies,to-day (Friday). 


Among the articles the general export of which is now permitted by 
the Swiss Department of Public Economy are electrical and recording | 
jnstruments and apparatus, arc lamps and chemical apparatus. 


According to the “‘ Board of Trade Journal,” a company, entitled the 
Provincial & District Electric Company, is being formed in Holland for 
the purpose of establishing electricity works and supplying electrical 
energy for lighting and industrial power in North Holland. Only public 
bodies can become shareholders in the company, and they will be pro- 
vided with current at cost price, which they will then distribute in their 
own districts. The capital is fixed at 30,000 gulden, split up into six 
shares of 5,000 gulden each, of which North Holland will take three 
(15,000 gulden), and Amsterdam and Haarlem two and one respectively, 


According to a recent return of the Société Anonyme Ottomane 
d’ Electricite, which supplies electrical energy in the city of CONSTAN- 
TINOPLE, there are about 12,150 consumers, with approximate total 
connections of 14,850 kw. Supply was commenced on Jan. 3, 1914, and 
the generating plant consists of three Ganz three-phase generators of 
6,600 K.v.a. each, and three Erste Brünner (Parsons) steam turbines. 
The basic price for energy is four piastres per unit for lighting and two 
piastres for power and industrial purposes, plus an increase of 16 paras 
for light and eight paras for power for each Turkish pound increase in 
the market price of coal above two Turkish pounds per ton. In pre-war 
days 110 piastres were equivalent to £1 sterling, and one para was one- 
fortieth of a piastre. 
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Miscellaneous. 


The Priority Department of the Ministry of Munitions has been closed 


down and Lieut.-Col. A. H. Burgoyne, M.P., has relinquished the position 
of controller of the department. 


The RESTRICTION ON THE IMPORTATION of a number of additional 
articles has been removed, including Edison cells (and component parts) 
for electric vehicles, machine tools and parts, and various tools. 


The item (A) silk-covered wire, under the heading of insulated wires 


and cables in the list of PROHIBITED AND RESTRICTED EXPORTS has been 
deleted. 


Lieut. Leonard G. Byng. M.C., of the Grenadier Guards, and a director 
of the General Electric Company, who was killed in France in August 


last, left property of the gross value of £166,608, of which £166,487 is 
net personalty. 


A fire, which occurred on the 24th ult. at Messrs. Sadd & Sons’ premises, 
Maldon, did damage to the power-house to the extent of £3,000 to £4,000. 
The supply of current for lighting and powey was temporarily inter- 
rupted. 

The following will be StRUCK OFF THE REGISTER of Joint Stock Com- 
panies, unless cause to the contrary is shown before July 11: Electrical 
Industries Development Company, Electric Hiring Syndicate & Electro- 
Chlorination Syndicate. 

The Royat Commission ON INCOME Tax invites the general public to 
write and give instances of glaring anomaly and hardship in the incidence 
of income tax, together with suggestions for reform. Letters should be 


addressed to the Secretary of the Commission, Somerset House, London, 
W.C. 2. 


The MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY 
has been notified from the Admiralty that as from noon of the Ist inst., 
all restrictions on the use of wireless telegraphy on ships have been 
removed, except in the North Sea, English Channel (cast of a line joining 
Dungeness and Boulogne), the Baltic, Northern Russian Waters, the 
Mediterranean, Black Sea and Sea of Marmora. Wireless telegrams for 
passengers on board ship may be filed at the offices of the Company or at 
any postal telegraph office in the United Kingdom. 


Sunday’s blizzard did an enormous amount of damage to overhead 
TELEGRAPH AND TELEPHONE POLES AND WIRES, and in many districts 
the services were interfered with. In the London area over 11,000 
telephone subscribers’ circuits were put out of order. Rapid progress is 
being made in the work of restoring the service, but there will be some 
delay in restoring certain overhead routes. The trunk telephone service 
also suffered severely, over 200 circuits from London to provincial areas 
having been interrupted and some towns are cut off altogether. In the 


meantime traffic is being carried on by such alternative routes as are 
available 


The workmen of Messrs, FERGUSON Patty, LTD., recently arranged 
a dinner at the Wheatsheaf Hotel, Manchester, to which they invited the 
staff management. The gathering was an interesting one, and was highly 
successful in bringing employers and employees closer together, and it 
should make for a better understanding between them. The chairman 
(W. J. Freeman) made an interesting speech, and appealed to both work- 
men and management for tolerance. Mr. S. Ferguson (managing 
director) replied, and pointed out that in the great majority of cases the 
interest of both employees and employers were identical. The manage- 
ment was willing to have the full co-operation of the workmen in the 
discussion of all questions in which they were directly interested. 


At the recent annual meeting of the MacHINE Toot & ENGINEERING 
ASSOCIATION, it was reported that in 1918 the expenditure was £1,135, 
compared with £851. 17s. 9d. during 1917. It is considered an advan- 
tage if the Association be reorganised as a company limited by guaran- 
tee, and licensed by the Board of Trade to omit the word "limited ” 
from its title. Drafts of the memorandum and articles of association 
will be submitted to the members at an early date. The Association is 
continuing its membership of the Federation of British Industries, and 
Mr. Walter Deakin (vice-chairman) and Mr. Arthur Drummond have 
been appointed as the representatives of the Association on the grand 
council of the Federation. A mechanical engineering group of the F.B.I. 
has been formed and a machine tool sub-group has also been constituted. 

The Ministry of Reconstruction has been informed that the Asso- 
ciation would not support the excessive centralisation of electric gene- 
rating plant proposed in the report of the Coal Conservation Sub-Com. 
mittee, on account of the danger of stoppage of industry overa large 
district which such a scheme might involve. 

Other activities of the Association included the appoint ment of a sub- 
committee of importers and merchants to deal with matters affecting 
importing and merchant members. The sub-committee considered 
various matters, and made representations relating thereto to the appro- 
priate Government departments. In order to kecp members more fully 
informed from time to time of the proceedings of the Association, the 
directors will issue a monthly report. In consequence of a communica- 
tion received from the War Cabinet Committee asking for the views of 
the Association, a statement, prepared by Sir Alfred Herbert, on the 
employment of women in the machine tool industry, was submitted to the 
War Cabinet, and has been circulated to all the members. The directors 
have formed the following committee to consider the formation of a 
research association for the machine tool industry: Sir Alfred Herbert, 
K.B.E., Mr. Deakin, Mr. Drummond, Mr. Darling, Mr. Judson, Mr. 
Liebert, Mr. March, Mr. Shanks, Mr. Steven, Mr. C. Wicksteed, Mr. J. 
Archdale, junr., and Mr. L. Massey. : 


- THE ELECTRICIAN. 


May 2° 1919.. 


Educational. 


Mrs. J. Hopkinson has been given £2,000 towards the endowment of’ 
another chair connected with the School of Engineering at Cambridge, 
in order to carry on the work so brilliantly developed by her son, Colonel! 
Bertram Hopkinson, C.M.G., Profession of Mechanism and Applied 
Mechanics, who lost his life while flying last August. The professorship- 
is to be called the Hopkinson Chair of Thermodynamics,- Other dona- 


tions, amounting to £1,750, have been given by members of the Wills. 
family. 

On the results of the examinations held for entrance scholarships at 
Faraday House on April 15, 16 and 17 the following awards have been — 
made :—** Faraday ”’ Scholarship of 50 guineas per annum, tenable for- 
two years in College and one year in Works to R. A. Emerson, Plymouth 
College. ‘* Maxwell”? Scholarship of 50 guineas per annum, tenable for 
one year in College and one year in Works to D. E. Bird, Elizabeth 
College, Guernsey. 

The following entrance exhibition and prizes have also been awarded :. 
Te J. P. H. Read, Newton College, Devon, entrance exhibition of 25. 
guineas per annum, tenable for one year in College and one year in 
Works; M. W. Foulkes-Roberts, St. Bees School, Cumberland. entrance 
prize of 25 guineas; and to S. J. Bausor, Surrey County School, Rich 
mond, entrance prize of 20 guineas. 


In the department of applied science of SHEFFIELD UNIVERSITY, 
students are being enrolled in increasing numbers and extensions of 
facilities must be provided. Already the pure and applied science de- 
partments are full. The chemical and physical laboratories also need 
enlargement, and arrangements have been already made for extending 


_ the departments of enginecring, metallurgy, glass technology and geology. 


Plans for new laboratories for the mechanical and electrical testing of 
materials, and fitted with the most up-to-date equipment have been 
approved by the Council, and are waiting only materials and labour to 
complete them. In metallurgy the steel department is full of students 
and many more are waiting for admission. In all departments of science 
and technology at Sheffield arrangements have been made to offer special 
advanced research courses of study for post-graduate students. This. 


course extends over two years, at the end of which the degree of Ph.D. 
may be conferred. 


Appointments Vacant and Filled. 


Applications are invited for the post of principal of the University 
College of South Wales and Monmouthshire. Salary £1,600 per annum. 
Applications by May 15 to the Registrar. 


The Council of the University of Birmingham invites applications 
for the chair of electrical engineering. Stipend £800 per annum. Appli- 
cations to the secretary, Mr. Geo. Morley, by May 7. 


Applications are invited for the position of head of the engineering 
department of the Dartincton Technical College. Salary £400 per- 
annum. Applications to the Director of Education by Mey 10. 


The Council of the University College of South Wales and Monmouth 
require a principal. Salary £1,600 per annum. Applications to the 
Registrar by May 15. . 


The Council of the British Scientific Instrument Research Association 
require an assistant director of research. Valary £1,000 per annum. 
Applications by May 2] to the Secretary, 26, Russell-square, London, 
W.C. 1. 


West Ham Corporation require an engineer and manager of their 
electricity undertaking. Salary £800, rising by yearly increments of £950 
to £900 perannum, Application tothe Town Clerk, Mr. Geo. E. Hilleary, 
by May 16. 


A head of the electrical engineering department of the Coventry 
Technical Institute.is required. Commencing salary £400. Forms of. 
application, which must. be returned by May 24, from the secretary, Mr. 
Frederick Horner, Education Dept., Council House, Coventry. 


Applications are invited for the position of Principal of the Polytech- 
nics of Croypon County Borough. Commencing salary £500, rising to- 
£600 per annum by annual increments of £25. Applications to the Clerk 
to the Education Committee, Katherine-strect, Croydon, by May 10. 


ooo 


Mr. W. J. John, D.I.C.. A.M.LE.E., has been appointed lecturer in 
electrical engineering at the East London College (University of London), 
Mr. John, who was educated at the City and Guilds Engineering College, 
South Kensington, was assistant designer to Messrs. J. H. Holmes & Com- 
pany for 24 years, and afterwards wireless engineer in the service of the 
Admiralty. Latterly he has been experimental and research engineer 
with Messrs. Allen, West & Company. 


Mr. Chris Jones has been appointed to take charge of the mechanical 
and enginecring departments of the Cannock Chase Coal Company’s 
collieries in South Staffordshire. 


Mr. Moss Laird has been appointed manager of the Electric Telegraph- 
Department in New South Wales, in succession to Mr. de Gruchy, who 
has retired. ' 


Mr. Roger William Hercules Hawken, B.A., M.E., A.M. Inst.C.E., has 
been appointed professor of engineering in the University of Queensland,- 
jn succession to Prof. A. J. Gibson, resigned. : 


May 2, 1919. 


Tenders Invited and Accepted. 


TEMPLEMORE (co. Tipperary) Urban Council require tenders for the 
lighting .of the urban area electrically. The number of street lamps 
required is 40 of 50 c.p. each. Particulars from the Clerk. 

GLasgow Corporation want tenders by May 6 for six or 12 months’ 
supply of Stores to the tramways department, including Wires, Steel, 
Castings, Ironmongery, Oils, &c. Specitications from the General Manager 

GLascow Corporation also require tenders by May 8, for the supply o 
stores and materials to the electricity department, including arc lamp 
carbons, c.i. boxes, section pillars, paints, &c. Specifications from the 
Engineer, 75, Waterloo-street, Glasgow. 

Lonpon County Council require tenders by 4 p.m. May 12 for the 
supply of 5,000 Driving and 3,500 Trailing Steel Tyres for electrical 
tramcars. Forms of tender from the General Manager, 23, Belvedere - 
road, Lambeth, S.E.1. 

DersBaN Corporation requires tenders by May 20 for the supply of 
12 miles of steel girder tram rails (95 lb. per yard), with fishplates, bolts 
and nuts and 4,300 tie bars, and 1,500 copper rail bonds and 300 cross 
bonds. Specifications trom Messrs. Webster, Steel & Company, 5, East 
India-avenue, Leadenhall-street, London, E.C.3. 


CROYDON Corporation has entered into a contract with the Tudor 
Accumulator Company for the maintenance of the batteries at the elec- 
tricity works for 10 years, at £115a year. Hitherto £65 a ycar has been 
paid. 

WoRTHING Corporation has accepted the tender of Mirrlees, Bickerton 
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& Day for a 500 B.H.P. Diesel engine, at £8.792, that of the General- 


Electric Company for a 345 kw. dynamo, at £1,652, and that of Bruce, 
Peebles & Company for a balancing transformer and switchgear, at £270. 

The Charing Cross, West End & City Electric Supply Company have 
placed a repeat order forfour more 12-retort ERITH-RILEY STOCKERS, each 
being applied to a water-tube boiler with 10,850 sq. ft. heating surface. 
Each 12-retort stoker is applied to an archless furnace 21 ft. wide, and 
has a normal capacity of 3 tons of coal hourly, continuously discharging 
the incom bustible ash. 


Business Items. 

Bulletin No. 9 of the Automatic & Electric Furnaces, Ltd., deals 
with the location of hardening shop faults. 

Henry Robinson & Geo. Alex. Laird, electrical engineers, &c., Hill 
Grove, Coventry, have dissolved partnership. 

Mr. Robert H. Ruddock wit SELL BY AUCTION on May 7, at Goodman- 
street, Hunsict, Leeds, a number of machine tools, hydraulic plant, 20 
a.c. electric motors, quantities of shafting, belting, &c., an electric truck, 
three 5-ton motor lorries, a quantity of small tools, &c. Catalogues from 
the Auctioneer, 71, Fleet-street, London, E.C.4. 


The Lodge Fume Deposit Company, Ltd., has gone into voluntary 
liquidation, in order that the business may be acquired by a new com- 
pany entitled the Lodge Fume Company, Ltd. The reorganisation is 
due to the increasing demand for the company’s fume and dust recovery 
plants, and it is now proposed to develop the business on a larger scale. 
The new company, which will be a private one with a capital of £100,000 
in £1 shares, will take over all the assets and liabilities of the existing 
company, and the management will remain as at present. 

Messrs. Marshall, Sons & Co., of Gainsborough and London, have 
recently issued a four-page leaflet which gives some particulars of the 
“ Marshall’ locomobiles manufactured by them. The tirm are building 
these engines in sizes ranging from 50 B.H.P. to 250 B.H.P. (at norma 
loads) for using high pressure, highly superheated steam, and power 
plants of the ‘‘ Locomubile ° type, which combine a boiler, superheater, 
compound engine and (if desired) a condenser, are looked upon with 
considerable favour, compared with independent engine and boiler units, 
as they involve a smaller initial outlay and reduced depreciation, and 
there is a high mechanical efficiency with low steam and fuel consump- 
tion. Owing to their simplicity, reliability and other advantages, they 
afford a speedy means of reinstating electric power supply for the resump- 
tion of manufacturing in war-ravaged countries and in isolated areas. 

Mr. G. V. Twiss, M.I.E.E., who has for the pest ten years been tech- 
nical adviser to Messrs. Bullers, Ltd., and who founded the high-tension 
department of that firm, has formed a new company—T wiss Enyineering 
& Electric Transmission, Ltd.—whose head offices are at 62-63, Queen 
street, London, E.C.4. Mr. Twiss has been closely connected with the 
design and supply of material for many of the most important recent 
transmission lines up to 100,000 volts and the like, and much of this work 
was referred to in his Paper, * High-tension Overhead Transmission 
Lines,” which he read before the Institution of Electrical Engineers in 
1917 (awarded the Ayrton Premium). The new company will specialise 
in high-voltage equipment, including lightning arrester gear, choking 
coils and airbreak switches, insulating and isolating gear for indoor and 
outdvor sub-stations, and all overhead transmission line requirements, 
including poles, insulators and the like up to the highest voltages. In 
addition to special knowledge and experience in design, the new firm have 
advantageous facilities in regard to manufacture, as they have an 
affiliated works at Mildmay Park, London, N. 


Bankruptcies and Liquidations. 

Fredk. Jas. Earle, electrician, lately of Leman Quay, Truro, has been 
adjudicated bankrupt. The first mecting of creditors: will take place 
on May 6 at 12, Princes-street, Truro. 

A first and final dividend of 20s. is payable at 33, Carey-street, Lincoln’s 
Inn Fields, London, W.C. 2, in the liquidation of the Standard Cable Mfg. 
Company, Ltd., 35, Gt. Tower-street, London, E.C. 
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Companies’ Reports, &c. 


A quarterly dividend at the rate of 7 per cent. per annum has been 
declared by the SHAWINIGAN WATER & POWER COMPANY. 


The Braziutian Traction, Licht & Power Company has declared a 
quarterly dividend of 14 per cent. on the cumulative preference shares. 


The accounts of the Tucuman Tramways, LicHt & PowER COMPANY 
for the year ended June 30, 1918, after payment of debenture interest, 
show a loss of £12,258, making a total debit balance of £61,562 to be 
carried forward. i 


The net earnings of the VictoRrA FALLS & TRANSVAAL POWER CoM- 
PANY (including those of the Rand Mines Power Supply Company) for 
the quarter ended Dec. 31, 1918, amounted to £210,853, before pro- 
viding for taxation in South Africa and the United Kingdom. 


The Direct UNITED States CABLE Company announces that owing 
to a disagreement with the Western Union Telegraph Company, which 
has intimated its intention to cancel the lease, the directors are unable 
to authorise the payment of a dividend for the March quarter. Legal 
proceedings have been instituted by the Company. 


The RIVER PLATE ELECTRICITY Compaxy has declared a half-yearly 
dividend of 3 per cent. on the 6 per cent. non-cumulative preference 
stock. Owing to the port strike in Buenos Avres the accounts for 1918 
have been delayed, and the annual meeting will not be held until about 
middle of Mey. 


The income of the CONSOLIDATED ELECTRICAL COMPANY for 1918 was 
£5,848 ; general charges amounted to £1,055, and income tax to £1,043, 
leaving £3,75C, which, with £2,947 brought forward, made a total of 
£6,697. The directors recommend a dividend on the ordinary shares 
for the year of 2$ per cent., leaving, subject to directors’ remuneration, 
£3,047 to be carried forward. 


The profit made by the ALDERLEY & WILMSLOW ELECTRIC SUPPLY, 
Ltp., during the past year was £2,132. After deducting £1,596 for: 
interest on debentures and loans and adding £996 brought forward, 
amount available is £1,531. Of this £1,000 has been placed to reserve 
and the balance (£531) carried forward. The increase in the lamp con- 
nections during the year is equivalent to 25 kw. 


The report of the MıRRLEES Watson Company for 1918 states that 
the credit balance, after deducting depreciation, directors’ fees, &c., 
amounts to £32,018. The directors recommend that £11,141 be applied 
in payment of a dividend of 10 per cent. and a bonus of 2$ per cent., and 
that £20,000 be transferred to general reserve, leaving £8,141 to be. 
carried forward. 


The gross revenue of the COMPANIA DE ELECTRICIDAD DE LA PROVINCIA 
DE Buenos AIRES for the year ended July 31, 1918, from the supply of 
light and power was £225,284, against £206,872, and the units sold were 
6,083,374, against 6,283,972. The total receipts were £226,616, increase- 
of 7-92 per cent. The price of fuel and materials has further risen ; 
the total expenses in Argentina amount to £183,031, an increase of 
19-77 percent. The net profit is £40,835, against £54,902. The directors 
regret that the results do not permit the payment of a preference dividend. 


The Inpran ELECTRIC SUPPLY & Traction Company hed a surplus, 
on the working in Cawnpore for 1918 of £19,271 (against £17,767), the 
total was, including transfer fees, &¢., £20,674. London expenditure 
was £2,227 (against £2,217), and after providing £3,900 for debenture 
interest, the profit was £14,548; £685 was brought forward, making 
£15,233. The Board have placed £6,000 to reserve, written £1,000 off 
debenture issue expenses, and they recommend a final dividend of 5} 
per cent., which, with the interim dividend of 2} per cent. paid in 
November, makes the dividend 8 per cent. for the year on the shares. 
prior to Dec. 5, and on all shares subsequently issued 5} per cent., leaving. 
£1,171 to be carried forward. 


In the report of the NoRTHERN GENERAL TRANSPORT COMPANY for 
1918 it is stated that the investments of the company in the Gateshead 
& District Tramways, Tynemouth & District Electric Traction and 
Jarrow & District Electric Traction Companies stand at £398,982, and’ 
the dividends and interest for 1918 amounted to £26,825. The year’s 
traffic receipts (less working expenses), dividends and other revenues 
amounted to £45,863, against £37,555 in 1917. After providing for 
administration expenses, deducting £3,327 for loan and debenture 
interest, and making a provision of £5,189 for renewals, £32,217 remains.. 
With £6,624 brought forward, the divisible surplus is £38,841. The- 
directors recommend that £1,584 be transferred to sinking fund for 
redemption of debenture stock, and that dividends at rate of 6 per cent. 
on the preference shares and at rate of 8 per cent. on the ordinary shares 
be paid for the year, leaving to be carried forward £12,565. The report 
and accounts were adopted at the meeting last week. 


Mr. A. M. Quill, who presided over the annual meeting of the Mapras 
Evecrric TRAMWAYS (1904), Lro., last week, said the year's results had 
been adversely affected by several factors, including a strike, increased. 
wages and greater cost of material. Fares had had to be remodelled 
and increased. They were paying 8 per cent. on the ordinary shares ; 
£3,000 had been transferred to general reserve and a balance of £4,820 
was carried forward. The company proposed to replace the 60 lb. rails 
in one route by 90 lb. rails, thus practically completing the substitution 
of the old 60 lb. section. The laying of a double line from the existing. 
tramway in General Hospital-road, along Mount-road, and joining the 
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existing tramways at Wallajah-road, had made progress. Widening the 
bridges would cost Rs5,71,000, and the Corporation and company would 
each contribute Rs1,50,000, the balance being found by Government. 
To cope with the expansion of traffic they were building six bogie and six 
trailer cars, and part of the equipment was on its way. 

Mr. Geo. Sutton, M.I.E.E., who presided over the 40th ordinary general 
meeting of W. T. Hextry’s TELEGRAPH Works Company on Friday 
last, said that though happily they met under different circumstances 
to those which prevailed a year azo, the accounts dealt with trading 
during a year of war. After Nov. ll they shut down as rapidly as 
possible on the work they had been doing for the war, but although they 
had a large number ot ** peace orders ` on their books, they were not able 
to proceed with them as fast as they could have wished as they were 
hampered by the difhcultyv of procuring raw materials and, to a moderate 
extent, so far a; their Gravesend works were concerned, by the insuffi- 
ciency of labour. Week by week they were getting labour into the 
works, but a great deal of what they were getting at present they had 
to teach. About 1.000 of their men joined the forces, but only about 
300 of them had so far returned. The result of the trading for the year, 
although not as good as that of the previous year, was very satisfactory 
after an analysis of the past year's report and accounts (which have 
already appeared in these columns) Mr. Sutton said the undivided 
profits of the business during the past 30 years had been used in de- 
veloping and extending the business. The small factory which existed 
30 vears ago, employing some few scores of people, had developed, 
asthe result of the undivided profits being well employed, into 
the three factories now possessed by the company emploving 
some thousands of people. : The use in that way of the reserves 
so created was bound to lead to the enlargement of the profits. 
Profit -sharing, as it was usually understood, was, he thought, absolutely 
impracticable in such a business as theirs. He had given more than 20 
years’ consideration to profit-sharing in connection with the business, 
and had endeavoured to tind a method of profit-sharing which the com- 
‘pany could adopt, but he had failed. He could not find any system 
which would satisfy the labour side and at the same time would not 
endanger the esixtence and continuance of the business as a prosperous 
concern. Was it likely that labour, under a profit-sharing scheme, would 
be satistied that profits should be used in the extension of the business ? 
That was only one of the many difliculties which arose in a business such 
as theirs in dealing with the problem. He was convinced that labour 
had to be satisfied with proper rates of wages, and he was not referring 
tto to-day's rates, or to pre-war rates, or to rates which might be coming, 
but labour had to be properly paid, and it was not by means of a division 
of profits that labour was going to be satisfied. What was the dividend 


the compiny were paying * Fifteen per cent. on their ordinary capital ; ' 


but was that a proper way of looking at their dividend ? The share 
capital was not the item to look at in considering the profits, but the 
actual capital which was employed and the actual dividend paid on the 
capital employed in their business was less than 4} per cent. The 
company were doing a great deal for their workpeople besides paving 
them wages. They did all sorts of work in connection with their 
welfare departments, which were not self-supporting. 


THE FUTURE. 

It was usual to make some forecast as to the current vear's business, 
but it was more difficult than usual this year to make a reliable forecast. 
‘They had on their books a number of peace orders—quite a large number 
-of crders—but they had been hampered since the armistice, and they 
were still hampered, by restrictions upon exports, and also, to a more 
moderate extent, by restrictions on imports of raw materials. He hoped, 
however, that in the course of a few weeke all those restrictions would be 
removed. The company were suffering from those restrictions at present 
and the works were not as fully occupied with ordinary commercial 
work as they might otherwise be. The effect of the high wages upon the 
future of the industry, and upon their ability to meet competition, was 
difficult to estimate, but he might say, with his 40 years’ experience of 
the business, that there was p'enty of work at present for the whole of 
the industry, and he thought that for the next two or three years the 
high rate of wages would not interfere with their obtaining business. 
Certainly, as far as the home trade was concerned, they would be in no 
worse position as regarded competition than any of their home com- 
petitors. He presumed that the authorities, who taxed them so heavily, 
would see that they were not unduly hampered in competitive trade in 
“ngland by foreign competition in the form of dumping. He did not 
think they would suffer for the next year or two as regarded the overseas 
trade, but eventually high wages might have a great effect on that trade, 
in connection with which he felt that he could not make any forecast. 
It was impossible to state what the position of America and Japan might 
be in the next two or three years with regard to rates of wages and labour. 
The palliative for high wages was supposed to be a larger output, and so 
dt was, but he was not inclined to think that the rearrangement of hours 
recently adopted in the company’s factories would given them an in- 
creased out put sufficient to compensate for the increased cost of labour, 
He. however, thought that the higher rates of wages must inevitably 
lead to a greater demand for commodities, which must result in higher 
prices or in the increase of production. He was not at all opposed to a 
high rate of wages. Referring to the tyre business Mr. Sutton said there 
had never been a tax which was so calculated to stop the initiation of 
new enterprises as the excess profits tax when applied to businesses 
which had no pre-war standard of profits. The report and accounts 
were adopted, the retiring directors and auditors re-elected, and the 
board was authorised to apply out of the company’s funds a further sum 


of £7,500, and to pay over the same to the trustees of the staff pension 
fund. 
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New Companies. 


ASSOCIATED HARDWARE MANUPACTURERS, LTD. (154,460).—Private 
company. Reg. April 17. Capital £150,000 in 5,000 6 per cent. cumu- 
lative preference shares of £10 each, and 100,000 ordinary shares of £1 
each. To carry on the business of iron and brass founders, wholesale 
and retail dealers in and manufacturers of hardware, machinery, &c., 
electrical and general engineers, &c. First directors: F. Hodge, C. F. 
Gray, F. S. Hodge and D. G. Macintosh. Reg. office: 13a, Finsbury- 
square, E.C.2. ' 

BOULTON MAGNETOS, LTD. (154,395)—Private company. Reg. 
April 15, capital £4,000 in £1 shares, to take over the business of magneto 
manufacturers carried on as A. H. Boulton & Sons at Wolverhampton. 
First directors: A. H. Boulton, P. Thomas and C. W. Parkes. 

BOWEN & COMPANY, LTD. (154,361)—Private company. Reg. April 
capital £10,000 in £1 shares (4,000 5 per cent. preference), to acquire the 
business carried on as Bowen & Co., and to carry on the business as iron 
and brass founders, mechanical and electrical engineers, &c. First 
directors: A. Glegg and G. R. Glegg (managing director). Reg. office : 
Pheenix Foundry, 6, Mount -pleasant, London, E.C. 

BRITISH MOTOR TRADING CORPORATION, LTD. (154,477).—Reg. 
April 17. Capital £2,000,000 in £1 shares. Manufacturers, repairers and 
storers of and dealers in motor vehicles, tramcars, locomotives, owners of 
motor, electric and @ther koats and vehicles, &c. First directors: C. H. 
Dodd, Brig.-Gen. F. C. Jenkins, J. E. Hodgkin, W. R. Jeffreys and H. J. 
Whitcomb. 

DEVON HYDRO-ELECTRIC & DEVELOPMENT COMPANY, LTD. (154,506). 
—Private company. Reg. April 19. Capita! £20,000 in £1 shares. To 
promote an act for incorporating a company for generating electricity 
using water from rivers on Dartmoor or elsewhere in Devon, Somerset, 
and Cornwall or otherwise, and supplying electrical current, &c. Kirst 
directors: Prof. W. S. Abell, F. B. Lacy, J. N. A. Houblon, P. B. Glan- 
ville and Dr. J. A. Purves. Reg. office: 53, Queen-street, Exeter. 

GALVANISING EQUIPMENT COMPANY, LTD. (154,109.)}—Private 
company ; reg. April 4, capital £10,000 in £1 shares (5,000 6 per cent. 
cumulative preference). Galvanisers, electroplaters, metal platers, 
rollers and beaters, &c. Agreement with C. F. Elwell. First directors, 
C. F. Elwell, E. W. Sawyer, C. J. Lane, and G. Mellor, M.C. Reg. office, 
29a, Portpool-lane, Gray’s Inn-road, E.C. 

INSULATION & METAL FITMENTS, LTD. (154,202.)—Private com- 
pany; reg. April 8, capital £50,000 in £1 shares, to acquire certain 
patents relating to the construction of insulating sheets, &c. Reg. office, 
6, Old Jewry, E.C. 

LLANELLY ELECTRICAL ENGINEERING COMPANY, LTD. (154,322).-— 
Private company. Reg. April 12. Capital £4,000 in £10 shares. To 
carry on the business as title. 

PORTABLE ELEOTRIC MOTORS (1919), LTD. (154,099.)}—Private 
company; reg. April 3, capital £50,000 in £1 shares. To acquire the 
business of electric motor and cutter manufacturers and dealers now 
carried on by a company with similar title at 121, Victoria-street, S.W. 
Reg. office, 121, Victoria-street, S.W. 

PREMIER ELECTRICAL ENGINEERING COMPANY, LTD. (164,226.)— 
Private company ; reg. April 8, capital £5,000 in £1 shares, to carry on 
business as indicated by title. Directors, J. Broadhurst and J. E. 
Hardy. Reg. office, 33, Market-street, Stalybridge. 

WALISHAW CLOCK COMPANY, LTD. (154,183.)}—Private Company ; 
reg. April 7, capital £20,000 in 10,000 preference shares of £1 and 20,000 
ordinary shares of 10s. each. Manufacturers of and dealers in elec- 
trically operated and other clocks, &c. First directors, A. G. Wallace 
(permanent managing director) and Agnes B. Shaw. 

WESTINGHOUSE ELEOTRIC EXPORT COMPANY, LTD.— Filed March 26. 
Company was incorporated in the State of Delaware, U.S.A., on April 21, 
1915, with an authorised capital of $100,000 in $100 shares. Principal 
oftice is at Wilmington, New Castle, Delaware. The British address is 
2, Norfolk-street, W.C. 2. F. B. Rogers, la, Edith-road, West Kensing- 


ton (European manager), is authorised to accept service of process and 
notices. 


ThirtySeven Years Ago. 
(From THE ELECTRICIAN, April 29, 18¢2.] 

STRAND Boarp OF WorKS.—This board have resolved to enter into 
negotiations with the Edison Electric Light Company with a view to 
lighting their board room. 

S.S. “ SInvERTOWN.’’—The India Rubber, Gutta Percha & Telegraph 
Works Company have received a telegram informing them of the safe 


arrival of their s.s. ‘‘ Silvertown,” Mr. H. M. Gray, engineer-in-chief, at ` 


Lota, Chili, on the 24th ult. All well on board. 

UNDERGROUND TELEPHONE CaBLE.—An American contemporary 
says: ‘The American Bell Telephone Company successfully laid 38 
sections of underground cable between Attleboro’ and West Mansfield, 
Massachusetts, on the 16th of April. There are 530 ft. to a section. The 
cable contains 21 conductors, encased in heavy lead pipe, and is laid 
between the tracks of the Boston and Providence road.” 

ANOTHER ELECTRIC Light Company.—The South Eastern (Brush) 
Electric Light & Power Company is announced, with a capital of £100,000 
in 20,000 shares. The company has acquired the nght to use the various 
licences and inventions of the Anglo-American Brush Corpn., together 
with the Lane-Fox incandescent lamp, in the counties of Surrey, Kent 
and Essex, excluding the metropolitan postal districts. 
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tive to wasteful expenditure instead of to economy, whereas it 
is most important, as was pointed out by Mr. CHAMBERLAIN, 
that the country should not have less capital, but more capital ; 


THE discussion on this subject before the joint meeting of 
the Faraday Society and the Röntgen Society last week was 
Considering the time 
that has elapsed since the discovery of these rays, and the 
familiarity with their chief properties, it seems strange indeed 
that they have hitherto been applied almost exclusively to 
medical work. The discussion showed, however, that much 
useful experience of their value for the examination of metals 
has been acquired. Their application to determine the nature 
of crystalline structure, which is identified with the name of 
Brace, is most important from the scientific standpoint, and 
But their 
use for the detection of flaws and blowholes in masses of steel 
and iron seems to be already a practical fact of immediate 
Instances of their use in this way were 
given by many speakers. Internal flaws and blow-holes are 
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Notes. 


Excess Profits and a Levy on Capital. 


THE announcement by the CHANCELLOR OF THE EXCHEQUER 
in introducing the Budget in the House of Commons last week 
that the Excess Profits Duty was to be reduced to 40 per cent. 
was indeed welcome. In considering a tax of this kind it is 
not sufficient to refer to certain cases of firms which made 
large profits before the war, and which have continued to 
make large profits during the war, but to bear in mind the 
numerous firms which, through this duty, are not permitted 
to put by adequate reserves or to pass out of that state, in 
which they are financially far from strong, into one of pros- 
perity. It must be remembered that if the pound sterling is 
at present only worth something like ten shillings from the 
point of view of purchasing value, which is a point constantly 
made by labour leaders, this argument applies equally to 
dividends, profits and reserves made by industrial under- 
takings. Instead of profits being cut down they ought to be 
increased, in order to meet the needs of the times. There ìs 
another point on which, in our opinion, certain labour men 
have taken up a wrong attitude, and that is on the question of 
he, so called, conscription of wealth. The CHANCELLOR OF THE 
EXCHEQUER referred to the subject under the heading of a levy 
on capital, and we were very glad to note that he dealt with the 
subject in a common sense fashion. This was particularly 
gratifying after the disquieting attitude of Mr. Bonar Law on 
the subject. Apart from the question of supposed benefits, 
such a tax would indicate insolvency of the nation and repu- 


= diation of the National Debt. It would ill become a Govern- 


ment, which had constantly preached the necessity of saving, 
to levy a tax on the savings so obtained by partially repu- 
diating its indebtedness. This would at once give an incen- 


readily revealed, and the importance of this lies in the fact 
that examination by X-rays may save much useless work, 
enabling marked internal faults to be found which might 
otherwise only appear when the material was being machined, 
or might remain unsuspected, leading to ultimate breakdown. 
The fact of having to take freedom from internal flaws on 
trust, as Capt. JACKSON, speaking as an Admiralty Inspector, 
remarked, means a needlessly high factor of safety and waste 
of material. The same speaker also instanced another im- 
portant use for the process—namely, in ascertaining whether 
complicated metal pieces, such as fuses, have been correctly 
assembled without it being necessary to separate the parts 
and reassemble them again. Similarly, Mr. ScHNEIDER 
pointed out that bars of different steels, inadvertently mixed, 
might be separated by observing their difference in density. 
Other useful applications were mentiohed by Mr. 8. A. POLLOCK 
for the Post Office, such as the examination of lead-sheathed 
cables and rubber. The method is, therefore, an exceedingly 
promising one. , | 
os 


Further Work Necessary. 


AT the same time, it cannot be disguised that there is much 
to be done before it can be regarded as fulfilling all that metal- 
lurgists require. The chief limitation is the comparatively 
small depth of steel (20-40 mm., according to type) with which 
it is possible to work. Mr. ScHNEIDER explained how, by 
casting a small supplementary plate to the main mass of 
material, he was able to form an idea of the soundness of the 
whole by an X-ray examination of this sample. But this 
involves an assumption which is perhaps hardly justifiable. 
The worker in iron and steel would like to be able to examine, 
not 20-40 mm., but if necessary 20 cm. of metal or more, and 
the possibility of applying the method to large masses would 
be of enormous value. There appear to be two possible 
directions of investigation. We may, as Sir Robert Hap- 
FIELD suggested, discover much more sensitive agents for 
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detecting the rays, or we may, as Mr. CAMPBELL SWINTON 
proposed, develop very much more powerful sources of X-rays, 
in the same manner as has taken place in wireless telegraphy. 
It seems also evident that, in order that the process may be 
used extensively on a commercial scale, it is desirable to be 
able to make use of some rapid method of visual inspection, 
such as is afforded by the fluorescent screen, instead of having 
to resort to the more expert and expensive process of pho- 
tography. Such methods are already in use for the inspection 
of timber and parts of aeroplanes into which this material 
enters largely, as was described in a very interesting com- 
munication by Capt..R. KxNox and Major G. W. C. Kaye. 
There is no doubt that the Faraday Society has again proved 
the value of its work by holding another useful discussion. 
These meetings have been a marked feature during the term 
of office of the present energetic president, Sir RoBert Hap- 
FIELD, who has done so much for the Society, and whose hos- 
pitalitv was extended to many of the members last week. 
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Old and New Ways of Gaining Export Trade. 

THE old method of arranging for export trade, and one 
which unfortunately still holds good to a great extent, depends 
on the large merchant shipping houses and similar agencies 
having their own branches in various parts of the world. 
This is obviously not necessarily an efficient means of securing 
export trade. In this connection we notice an interesting 
article on “The Export Trade of Our Engineering and 
Machinery Business ” by Sir Joun WorMALD in the current 
issue of “ Ways and Means.” In this article Sir Joun de- 
scribes how Mather & Platt proceeded to set up a more 
satisfactory though more costly system to develop their 
export trade. It became clear to this firm that quotations 
f.o.b. and cash against bills of lading could not lead to satis- 
factory business, and that every firm should be in a position 
to approach the foreigner in his own language, in his own 
weights and measures, and to quote him an all-in figure 
representing his ultimate lability. In order to secure this 
end, it was found necessary to train young men for service 
abroad. Consequently Mather & Platt communicated with 
the universities’ appointments boards, the headmasters of 
public schools, secondary schools and board schools, saying 
they required relays of capable young fellows with enterprise, 
adaptability and manners, and particularly an aptitude for 
foreign languages. The last-named was made an essential 
qualification. The men so obtained were trained commercially 
for one year, after which they spent from one to two years in 
the shops and erecting work outside, and finally spent a few 
months on the commercial side. They were then sent abroad 
on the basis of salary plus an interest in the business secured. 
In this way Mather & Platt have set up a network of offices 
all over the world, and are able to obtain first-hand reliable 
and unbiased information. The policy has justified itself in 
every way. Naturally, it is not every firm that can adopt a. 
policy like this. It would be impossible for small firms to 
do so, but in that case combination should be a possible 
alternative. The concluding remarks of Sir Jons WorMALD 
to our young men are as follows and are worth quoting :— 


Speaking from the experience of a long business life, I would add 
with all emphasis that character is still a business asset of untold value 
m foreign countries. .... The next essential is adaptability, by 
which I mean a real desire to understand and sympathise with the 
people you are sceking to make vour customers—to remember that the 
world contains other than Englishmen. .... To be patronising to a 
foreigner, to keep hammering into him that there is only one right 
way and that way ours, can only lead to utter failure. When a man 
sees that you really are trying to look at things from his point of view 
he warms to you, and once you have gained his contidence he becomes, 
as a rule. your friend for life. 

These facts are too often forgotten 
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Salaries for Demobilised Officers. 

THE statement made last week by the Minister of Labour, 
Sir RoBpert Horne, in the House of Commons on the salaries 
that are being offered to demobilised officers are not re-assur- 
ing. As is well known, the Ministry of Labour has an Appoint- 
ments Department, which is attempting to place demobilised 
officers in industrial positions. The work is on a considerable - 
scale, and naturally many employers are in touch with the 
department. A fair idea can therefore be formed of the 
salaries that are being offered. In his statement Sir ROBERT 
HORNE gave some examples. Thus, an urban district council 
required an assistant clerk with a knowledge of accountancy 
and local government law, and administrative experience, at a 
salary of £156 per annum. Municipalities are well known for 
their parsimony in this respect, and therefore the example is 
not surprising. In another case, however, an auctioneer and 
estate agent required a head clerk and right-hand man, well 
educated, quick at figures, with experience in furniture and 
town properties, “ qualified with common sense,” at a starting 
salary of £125 per annum! These examples are not encourag- 
ing at a time when the General Workers’ Union stipulate wages 
at the rate of £3 per week. Moreover, they do not appear to be 
very exceptional, for half the vacancies that are offered are at 
£250 perannum. In a letter which appeared in “ The Times” 
last Monday a case is mentioned of an officer who had taken a 
degree at Cambridge, had served 34 years as an apprentice to a 
big firm of shipbuilders, and had completed his training by 
working for seven months on the staff ; yet, when he applied 
to this firm on demobilisation, he was only offered 35s. per 
week, plus the corresponding war bonus. So long as this is the 
sort of value set on technical qualifications in this country we 
certainly shall not make the progress that ought to be made, 
as compared with that of other countries. The natural result 
will be that our younger men of ability will go abroad, where 
they are offered better salaries, and we believe that this is 
actually taking place at the present time. 

i EO 

Peace Celebrations.—It is officially announced that all 
restrictions on lighting will be suspended for four days to 
permit of the illumination of buildings during the peace 
celebrations. 

Industrial ‘Reconstruction Council.—On May 14th (Wed- 
nesday), a lecture on ‘‘ The Economic Limits of Nationalisa- 
tion ” will be delivered by Brig.-General Cockerill, C.B., M.P., 
at the Saddlers’ Hall, Cheapside. Applications for tickets 
should be made to the Secretary, I.R.C., 2 & 4, Tudor Street, 
E.C. 4. : 


Institution of Civil Engineers.—At the meeting of the 
Institution of Civil Engineers on Tuesday, April 29th, the 
King of Italy and the Prince of Wales were elected honorary 
mem bers. 

The following awards were anrounced :—Telford Gold Medal to 
George Hughes (Horwich ; a Telford Gold Medal and an Indian Premium 
to R. B. Joyner, C.I.E. (Bombay); A Watt Gold Medal to W. S. Abell, 
M.Eng. (London); a George’ Stephenson Geld Medal to the Hon. R. C. 
Parsons, M.A. (London); a Webb Prize to F. E. Gobey, 0.B.E. (Hor- 
wich); Telford Premiums to James Caldwell (London) and H. B. Savers 
(London), J. Reney Smith (Liverpool), and F. W. Scott, M.E. (Benoni, 
Transvaal); and a Manby Prize to E. L. Leeming, M.Sc.Tech. (Man- 
chester. 

Standards for the Measurement of Electricity.—-The 
Board of Trade announce that the coils and instruments re- 
ferred to in the Schedule to the Order in Council of January 10, 
1910, which approved the several denominations of standards 
set out in that schedule as denominations of standards 
for the measurement of electricity will on and after the 8th 
inst. be deposited at the National Physical Laboratory, 
Teddington, Middlesex, instead of at the Board of Trade, 
Standardizing Laboratory, 8, Richmond-terrace, Whitehall, 
London. Communications respecting electrical standards and 
instruments for test should be sent to the Director of the 
National Physical Laboratory, Teddington, Middlesex. 
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Old Students’ Association at the Royal College of 
Science.— Owing to difficulties during the war, it was necessary 
for this association to suspend its work. It is now proposed 
that its activities should be resumed. A general meeting of 
the members has therefore been called for May 24th at 3.30 p.m. 
at the Imperial College Union, South Kensington. This will 
be'followed by a dinner at the Café Monico at 7.30 p.m. The 
retiring president, Prof. H. E. Armstrong, will take the chair 
on both occasions, and will deliver an address at 5 p.m. 


Diesel Engine Users’ Association.—At the last meeting it 
was reported in regard to the question of obtaining better 
terms from the Inland Revenue authorities for the depreciation 
of Diesel and semi-Diesel engines in connection-with income 
tax assessment, that a special committee had been formed to 
deal with the matter. he association has already been 
instrumental in obtaining somewhat better terms for users of 
Diesel engines. The position of users of semi-Diesel engines 
is, however, very unsatisfactory, but it is hoped that the 
association may be able to induce the authorities to grant 
some relief to the users of semi-Diesel engines. Comiunica- 
tions should be sent to the honorary secretary, 19,-Cadogan- 
gardens, London, S.W. 3. In regard to the recent visit to 
London of the vice-president of the new French Association of 
Manufacturers and Users of Internal Combustion Engines, a 
suggestion that the two associations should be aftihated has 
been approved. 


The Manufacture of Brass Rods.—A Paper on the above 
subject, read by Mr. H. Mawson before the Liverpool Engi- 
neering Society, contained a variety of information about 
brass manufacture. Discussing the constituents of brass, the 
author points out the effect of very small impurities, such as 
cadmium, which render brass brittle. Thus, an American 
specification stipulates that the percentage of lead should not 
exceed 0-75 per cent., of iron not more than 0-04 per cent., and. 
of cadmium not more than 0-75 per cent. Spelter, used com- 
Mercially in brass production, commonly contains some lead. 
The composition naturally varies according to the use to which 
brass is put, the copper constituent in two cases mentioned 
being 58 and 62 per cent. respectively, and the zinc 39-4 and 37 
per cent. Some difficulties attend the application of electric 
furnaces for brass melting, one being the tendency towards 
intense local heating. The author gave a full description of 
the process of rolling, straightening and extrusion, the latter 
being a comparatively new and highly interesting process. 
The Paper concludes with a series of suggested subjects for 
research, among them being the complete testing of extrusion 
plants, the flow of metal through various orifices, the relations 
between mechanical properties and composition before and 
after drawing, and the effect of age and temperature on the 
mechanical properties of various alloys. 


Oil Tanks and Lightning.—Jn a pamphlet, which has been 
issued by the Petroleum Executive, the results are given of an 
inquiry into the protection of oil storage tanks against lightning. 
The opinions of leading experts (American and British) which 
have been collected show that conductors are not necessary to 
safeguard oil tanks which are adequately earthed, but may, in 
certain circumstances, prove a source of increased risk of firing 


vapours. `- 

Mr. C. P. Bowie, of the United States Bureau of Mines, points out 
that “the very fact that lightning conductors present a line of least. 
resistance for electricity to pass from a rain cloud into the ground may 
prove a serious menace to the structure on which they are placed, because 
of the enormous. voltage they may be called upon to carry.” 

The Asiatic Petroleum Company state that oil storage tanks, being 
metal structures, are ‘ideal for dissipating a static charge of electricity. 
Though additional discharging points are sometimes provided by elon- 
gating a few of the hand-rail stanchions round the roof of a storage 
tank, they think this is not necessary, as the tank itself provides sufti- 
uent discharging points.” 

In a memorandum by Sir Oliver Lodge it is stated that the scientific 
principle that *‘a complete metallic enclosure protects everything in its 
interior, as long as it is complete.” should be the case in an oil tank. 

‘Nevertheless flames in the neighbourhood of oil tanks are not wanted, 

and therefore it is undesirable to encourage lightning flashes in their 
vicinity. For that reason I should not recommend the attachment of 
any lightning conductors to the tanks. I should not even recommend 
the special earthing of the tanks. I do not want them to be regarded 
by the lightning as a good way to earth.” 
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Royal Institution.—TheJAnnualjMeeting of the Members 
of the Royal Institution was held on May 1, Sir James Crichton- 
Browne, Treasurer and Vice-President, in the chair. The 
annual report of the Committee of Visitors for the year 1918, 
testifving to the continued prosperity and efficient manage- 
ment of the Institution, was read and adopted. The Report 
of the Davy Faraday Research Laboratory Committee was 
read. Twenty-four new members were elected in 1918. 

The following were unanimously elected as Officers for the ensuing 
vear: President, The Duke of Northumberland ; Treasurer, Sir James 
Crichton-Browne; Secretary, Brig.-General E. H. Hills; Managers, - 
Dr. H. E. Armstrong, Sir W. Phipson Beale, Mr. Horace T. Brown. Mr. J. H. 
Balfour Browne, Dr. J. A. Fleming, Major J. Dundas Grant, Colonel 
John Gretton, The Rt. Hon. Viscount Hambleden, Dr. Donald W. C. 
Hood, Mr. H. R. Kempe, The Hon. Sir Charles Parsons, Sir James Reid, 
Dr. J. Emerson Reynolds, Mr. James Swinburne, Sir Thomas Wrightson. 
Visitors, Sir W. H. Bennett, Mr. W. R. Boustield, Mr. John G. Bristow, 
Mr. Frank Clowes, Mr. Edward Dent, Sir James J. Dobbie, J. Hunter 
Gray, Mr. W. A. T. Hallowes, Mr. F. K. McClean, Mr. W. R. Malcolm, 
Mr. T. C. Owen, Mr. Richard Pearce, Sir Edward E. Pearson, Mr. Hugh 
Munro Ross and Mr. Joseph Shaw. 

The President has nominated the following as Vice-Presi- 
dents for the ensuing vear :—Dr. H. E. Armstrong, Sir William 
Phipson Beale, Bart., Mr. J. H. Balfour-Browne, K.C., Dr. W. 
C. Hood, The Hon. Sir Charles Parsons, Sir James Reid, 
Bart., Sir James Crichton-Browne (Treasurer) and Brig.-Gen. 


E. H. Hills (Secretary). 
Obituary. 


The death is announced of Sir FRANK Crisp, head of Messrs. Ashurst 
Morris, Crisp & Company, solicitors. Deceased, who had a large com- 
mercial practice, was solicitor for several electrical engineering firms. 


Personal. 
The Electrical Rescarch Committee have appointed Mr. E. B. Wedmore 
as Director of Research. 
Oxford University has conferred the degree D.Sc., honoris causa, upon 
General G. A. Ferrié, Technical Director of Military Wireless Telegraphy, 
War Office, Paris. 


| Arrangements for the Week. 
FRIDAY, May 9th (to-day). 
TRoN AND STEEL INSTITUTE. 
10 a.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Four Papers will be read and discussed. 
2.30 p.m. Three Papers will be read and discussed. 


PHYSICAL Society. 
5Sp.m. At the Imperial College of Science, S. Kensington, London, 
_S.W. Papers to be read: “ Demonstration of a New Method 
of Producing Coloured Designs upon Glass,” by Mr. A. E. 
Bawtree, F.R.P.S.; “ Absolute Scales of Pressure and Tem- 
perature,” by Mr. F. J. Whipple, M.A. : and “‘ On the Trans- 
mission of Speed by Light,” by Dr. A. O. Rankine. 
INSTITUTION OF ELECTRICAL ENGINEERS (STUDENTS’ SECTION). 

7 p.m. At City & Guilds Technical College, Leonard-street, London, 
E.C. Paper on “The Principles of Scientific luminatiog,”’ by 
Mr. C. E. Webb, B.Sc. 

SATURDAY, May 10th. 
RoyYAL INSTITUTION. 
3 p.m. At Albemarle-street, London, W. Lecture on *‘ Chapters in 
the Psychology of Industry,” by Prof. H. S. Foxell, F.B.A. 
(Lecture Il.) 
MONDAY, May 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS (NORTH-EASTERN CENTRE). 

6.45 p.m. At the Mining Institute, Newcastle. Annual General 
Meeting and Lecture on'‘ Dielectrics in Electric Fields,” by 
Mr. G. L. Addenbrooke. 

TUESDAY, May 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS (NoRTH MIDLAND CENTRE). 

7 p.m. At the Metropole, King-street, Leeds. Annual General 

Meeting and Discussion on the President’s Address to the 
Territorial Centres. 
WEDNESDAY, May 14th. 
Roya SOCIETY OF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Paper on 
“Railway Transport in the United Kingdom.” by Mr. H. 
Kelwav- Bamber. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on “ Wireless in the Royal Air Force,” 
by Major J. Erskine-Murray. 

THURSDAY, May 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on * The Telephone Service of Large 
Cities. with Special Reference to London,” by Mr E. A 
Laidlaw, and Mr. W. H. Grinsted. 
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The Fullerphone: 


Its Application to Military and Civil Telegraphy.* 


By Major A. C. FULLER, 


A very simple way of producing a note in an ordinary telephone 
receiver is to pass a current through the receiver and to interrupt it 
at the required frequency. It is obvious that a note at the frequency 
of the interrupter will be heard in the telephone as long as the key is 
depressed. Such a system has many disadvantages, but at the same 
time it has at least one very great advantage, namely, that an 
exceedingly minute current will give an audible signal. 

The vibrator system had so far been used in the wiring, as the sets 
were robust and required but little power. But this system suffers 
from interference, the signals can be read at immense distances 
from the line, and it is impossible to superpose the system on tele- 
phone lines. , 

In order to produce something more suitable than the vibratory 
system it was necessary to retain as many of the good points as 
possible, at the same time substituting something less troublesome 
than the vibratory current. The solution appeared to be the 
provision on the line of a direct current as in ordinary single-current 
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Morse, but of as low a value as possible—at the same time converting 
the energy thus transmitted into vibrating or pulsating current at 
the distant end—and further, such vibrating or pulsating currents 
had essentially to be closely confined to the distant end and prevented 
from surging back along the line. 

Fig. 1 shows the first method used. This was found to be satis- 
factory, but before proceeding to describe its action let us consider 
Fig. 2, which provides a better arrangement and is essentially the 
circuit adopted. 

K,, Kz, K, are condensers each of 1 microfarad. CH,, CH, are 
choke coils of large impedance, each about 2-4 henries and 750 ohms 
resistance. The chopper is an electrically-driven vibrating inter- 
rupter fitted with two contacts, one of which is used to drive it, the 
other to interrupt. The chopper or buzzer can be adjusted to any 


frequency between 300 and 600 or 700. 

The receiving circuit is shown m Fig. 2. Now, if a steady E.M.F. 
is applied between the line and earth, and the circuit is closed at X, a 
steady current will flow through the choke coils, contact 2, and 
If the circuit is broken at X, the current cannot flow 


receiver. 


R.E. 


higher than with a buzzer—always assuming that the operator is 
sufficiently skilled. ; 

The arrangement of choking coils and condensers not only prevents 
any appreciable variation in the line current, but also prevente any 
vibrating currents (such as are produced by induction from other 
circuits, by a buzzer on the line, or from a telephone) from passing 
through the operators head telephones. All such currents pass 
through the condenser K,. Should any vibrating current make its 
way through C'H, it will then take the path to earth through K, 
rather than through the high inductance ('H,; thus the telephones 
are doubly protected from induced currents or from telephone 
currents passing over the same line. 

When the sending battery is connected as shown in Fig. 4 the 
current can only rise in the line comparatively slowly, owing to the 
effect of the capacity of the condensers and the self-induction of the 
choke coils. The object of this retardation of the rise of current is 
to prevent clicks being heard in a telephone receiver inserted in the 
line. This has a twofold object :— 

(a) To prevent the possibility of Morse messages being read from 
these clicks. j . 


Secondary H: CH2 - 
o—— 


Earth 
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(b) To prevent the clicks interfering with telephony carried on over 
the line simultaneously with Morse signalling. rer 

It will be noticed that the Fullerphone is not a polarised instru- 
ment, and that the direction of the received current does not affect 
the signals. The arrangement of chokes and condensers acts also in 
the other direction, thus ensuring that the vibrating currents in the 
circuit K,2R are confined to this circuit and cannot surge back into 
the line. l 

It is apparent that a telephone can be added on the same line with- 
out any interference between the Fullerphone and the telephone as 
far as speech is concerned, and in the latest Army instrument & 
telephone has been incorporated. Clearly if a separate telephone 
instrument is used it must be joined up in series with the Fullerphone. 
Fig. 4 shows how the Fullerphone may be, and is in fact, superposed 
over telephone pairs in the usual way. The bridging coils may be of 
very high resistance and large impedance, and the telephony 18 
therefore quite unaffected. . 

Calling Arrangements with Fullerphone.—For the Army instru- 
ments for field use an arrangement has been made to send a strong 
buzzing current to the line for purposes of calling attention. The 
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through the receiver, but will flow into and charge the condensers. 
When the circuit is again closed at X the condensers partially 
discharge through the receiver R. 

When the interrupter X is working we therefore get an intermittent 
eurrent in the telephone receiver, giving an audible note, while (if 
the choke coils and condensers are suitable) the line current alter- 
nately flows through the receiver and into the condensers, and 
remains practically constant and continuous in the line. The result 
is that the dots and dashes sent by the single-current Morse key at 
the far end are received as short or long notes in the telephone 
receiver at the receiving end, while the current in the line is of much 
the same nature as that sent by an ordinary single-current Morse set, 
except that it is very much smaller, as readable signals can be 
obtained with about 4 micro-ampere. In practice a main battery 
of one dry cell is used. 

The signals are much clearer than those from the ‘‘ buzzer,” as the 
commencement and end of a signal do not depend on the starting 
and stopping of a vibrating armature ; hence the rate of working is 


* Abstract of a Paper read before the Institution of Electrical Engineers. 


Fic. 4. 


interrupter buzzer is used for this purpose, and its ordinary battery 
is reinforced by two additional cells, making three in all. This call 
is considerably louder than the Fullerphone signals if the line 1s 
comparatively short and in reasonable condition, but if the line is of 
very high resistance or capacity the Fullerphone signals will be 
louder than the buzzer signals. l 

It must be remembered that the buzzing call has all the dis- 
advantages of the buzzer, and, consequently, must never be used near 
the front line for sending any call or signal which it is important that 
the enemy should not overhear. a E 


DISTURBANCE DUE TO EARTH CURRENTS OR LEAKAGE. 


Difficulties in working the Fullerphone are almost inveriably due 
to small currents being picked up by the line either by the earths, by 
earth faults, or by leakage from Morse circuits. The currents to 
cause this disturbance must be of a steady nature, or of a very low 
frequency. 

‘An earth current on the line causes a continuous hum in the 
Fullerphone receiver when the local interrupter is running. If the 
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earth current is in the opposite direction to the signalling current 
sent out by the sending station, the signal received when the sending 
key is depressed will be that due to the difference between the 
sending and earth currents, while the sound when the key is not 
depressed will be that due to the earth current only. 
The disturbance due to steady earth currents in a direction 
opposite to that of the signalling current can always be reduced (in 
most cases sufficiently to work the line) by reversing line and earth 
at the sending end, thus bringing both currents in the same direction. 
A good earth is not required for the Fullerphone and may even be a 
disadvantage. e 
The disturbance from a steady earth current either from a leak or 
from the earths can always be eliminated by the insertion of a 
potentiometer in the line at the receiving end, and such a potentio- 
meter forms a component part of the service instrument. 
The original Paper includes a number of diagrams showing the 
various circuits of the instrument as now built up. 
a We have so far considered the instrument almost entirely from the 
military point of view, and before proceeding to uses in a wider tield 
it may be as well to consider certain tests, &c. The tirst essential 
was that the system should be non-inductive. The fact that no 
sound is heard in a telephone receiver inserted in the line is itself 
practically conclusive. 

Jig. 5, which is a reproduction of oscillograms kindly made by the 
Research Department of the G.P.O., affords further proof. 

Exhaustive tests have been made to ascertain whether the system 
using a single wire and earth return—is safe from the possibility of 
being overheard by enemy listening-sets. It was found that under 
ideal conditions for the listening-set, and using the best listening-set 
that we could devise for the special purpose, the messages were safe 
from overhearing at a distance of 100 vards from the line. It should 
be noted also that these ideal conditions would never obtain in 
practice in the field. 


Receiver (Normal voltage) 


Line (Normal voltage) 
Fiu. 5. 


Tests show that the minimum working current is less than } micro- 
ampere. This indicates that the system will work over lines of 
immense conductivity resistance and very poor insulation. In 
practice we have often worked earthy lines of which the conductivity 
resistance was far greater than the total insulation resistance. On 
another occasion a trial was made in wet weather of a line consisting 
of bare copper wire lying on the ground and an earth return. The 
line was workable, but with difficulty. 


APPLICATION OF FULLERPHONE TO CIVIL TELEGRAPHY. 


From experiments and trials recently made it has been established 
that the Fullerphone can replace Morse sounder sets on any hand- 
worked line. The advantages to be expected include the following : 

(a) Great saving of battery power. 

(6) Simplicity of office wiring and manipulation of instruments. 

(c) Very long distances can be covered without translation or 
relaying. 

(d) Maintenance of lines can be reduced to a minimum. 

(e) Lines may be of very high resistance—strength would prog 
ably become the ruling factor rather than conductivity. 

(f) Lines may be very leaky and contacts with foliage, &c., are of 
slight importance. . 

(g) No disturbance whatever is caused to neighbouring or parallel 
telephone circuits, and no disturbance need be feared to telephone 
circuits when Fullerphone is superposed. 

(h) It will be possible to work long stretches of land line and then 
cable and land line again without any conversion or re-transmission. 
These possibilities have not yet been tested to the limit. 

In order to be applicable to civilian uses a method of direct 
current calling has been devised, and this is satisfactory. In the 
original Paper the otlier alterations are described in some detail. 

Cables.—Yhe author has not yet had an opportunity of ascertaining 
to what extent the system can be advantageously applied to cable 
practice, but with our present knowledge of amplitiers and the 
possibilities opened up by experience with the 3-electrode valve, 
great advances in submarine telegraphy are assured. The normal 

audible signal produced by the method is already of such a character 
that it is admirably suited for operating on the grid of an amplifying 
valve. The telephones are, for this purpose, replaced by the primary 
winding of a suitable transformer—the secondaty winding being 
‘connected to the grid-filament of the valve. 
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DISCUSSION. 

Mr. W. Jupp said he had read, probably 30 years ago, of a device 
ae practically made use of the principles introduced by the author— 
, showing the rate of rise and fall of the Morse signals in the line by the 
lication of inductances or other retarding methods. He thought it was 
described at that time by Van Rysselberg, an official of the Netherlands 
Indian Telegraph Department. Van Rysselberg superposed a telephone 
circuit on the ordinary line, without disturbing the telegraph, but he had 
to abandon the method, because the slowing down of the rise and fall 
reduced the speed of working on the Morse line to such an extent that 
the administration could not continue it. Another principle, used most 
admirably by the author, was the splitting up the more or less disturbed 
signals arriving at the further end. so that they should become audible in 
the telephone. That had been done before, he thought, by Oertling and 
A. C. Brown, and certainly by some of the cable companies. When 
raiders showed some inclination to smash up cable stations it was thought 
wise to arrange some emergency device. Instructions were sent to the 
stations to collect a telephone, a big choke coil or magnetic shunt of low 
resistance and considerable inductance, a vibrator of the simple form 
used for vibrating the siphon of the recorder, with the necessary key and 
battery, and to bury them somewhere, so that they could be dug up in 
case of trouble, and communication of a sort could be established if 
they could get hold of the end of the cable. That did not work very well. 
It was to work with Morse signals. Obviously double-current: Morse was 
no good, nor was single-current Morse any good on along cable. Unless 
the speed were limited to about half a word per minute the separate dots 
would not come out on ths other end of a cable 2,000 or 3,000 miles long ; 
one dot came out with a little hump, two dots in succession with a little 
longer hump, and 50 dots ina much longerhump. There was no division 
in the dots. In the nineties it was decided to adopt a plan in which the 
first dot was negative. the second positive, the third negative, and so on. 
By that means one got the separate dots out, on the opposite sides of the 
zero line. The signals were chopped up by a little vibrator, and with, 
cables up to 3,000 miles 10 to 15 words a minute were received. On Jand-" 
line circuits he imagined the Van Rysselberg system would practically 
eliminate the disturbances in the same way as the Fullerphone. Un- 
doubtedly in the Fullerphone the slowing down of the rise and fall of the 
current and the splitting up of the receiving current to 

make it audible had been improved and perfected. 
Lieut.-Col. Lu.-Evans said the Fullerphone was in- 
troduced in a hurry, and sufficient instruction in its 
‘use could hardly be given. The result was a certain 
amount of prejudice, which continued to some extent 
in the Army. His opinion was that the Fullerphone 
should be widely adopted in the Army, although it 
was not quite possible to say when the sounder or 

buzzer could be discarded. 


Mr. H. H. Harrison said the broad principles of the apparatus that 
had been described resided in two early specifications (Nos. 7,265/87 and 
17,528/87) of the French telephone engineer, Clement Ader. These 
showed not only methods of employing land line Morse, but also methods 
by which cable Morse could be utilised. These methods were on the 
same lines as the Fullerphone—week direct-current signals chopped up 
by a vibrator or rotary commutator at the receiving end. In the 
arrangement described by Major Fuller there was the filter device con- 
sisting of the combination of inductances and capacities, by which 
inductive troubles from vibratory currents in the neighbourhood were 
excluded, and the arrangement by which the receiving condenser was 
charged for a comparatively long time and discharged in a short time, 
giving an apparent amplification of the signals. He could not share 
Major Fuller's sanguine views as to the universal employment of the 
Fullerphone in civil telegraphy, as ho understood it was a hand-worked 
instrument. It would not be efficient to work it on an expensive long 
line, because 30 or 40 words a minute could not be substituted, on a 
line costing several thousand pounds, for 300 words a minute with an 
automatic or machine telegraph, and there would be difficulties in 
obtaining a satisfactory duplex balance. The working current was of 
the order of 1/1,000 of that of ordinary telegraph apparatus, and anyone 
with experience of the duplexing of land line circuits would know ‘that 
their difficulties would be intensified with the Fullerphone. It could be 
employed on a loop. and if the wires were on the same poles and were 
similar in characteristics some of the difficulty would disappear. Another 
difficulty in the way of the universal application of the Fullerphone was 
that it would be subject to disturbances from high-speed circuits, tram- 
ways, and the starting and stopping of railway systems. Major Fuller 
had referred to the difficulty of using a buzzer call with such an instru- 
ment. His (Mr. Harrison’s) company had given some attention to that 
matter, and he had brought with him a relay, which they called the 
integrating relay.in which buzzer signals rotated a bronze drum. With a 
frequency about middle C the drum would rotate three or four times a 
second. At the end of the drum an arm was carried round by friction 
and closed a contact, ringing a bell. It worked so rapidly that buzzer 
Morse signals could be used to control a Morse sounder. One would be 
glad if the author would relieve one’s feelings with regard to such ques- 
tions as duplex balance and disturbance, not from vibratory currents. 
but from Morse currents on the same pole route or adjacent pole routes. 

Mr. A. C. Brown said in 1896 he invented almost the apparatus shown 
by the author. He patented it, but how he got his patent he did not 
know after hearing about Van Rysselberg’s arrangement. He (Mr. 
Brown) had a means of sending out a direct current from the sending 
end and splitting it up at the receiving end of either a continuous or a 
broken line. The current was split up by a silent contact on an other- 
wise locally-driven vibrator and then put in series through a telephone 
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to earth. The Direct United States Cable Company kept up communi- 
cation through a broken Atlantic cable by this means for a considerable 
time. It was also used by the Europe & Azores Company, and, he 
believed, by the Eastern Telegraph Company. The inductance of the 
wire, and also the capacity of the cable itself, were an effective wave 
straightener. The capacity was even more than was required. Arti- 
ficial cables used to balance the real cable for duplex were made up of 


_ alternate resistances which had a little self-inductance among them, and 


shunted downwards, and as soon as the artificial cable balanced the real 
cable, the real cable itself had su ficient inductance to operate as a wave 
straightener. The author had given them a good method of curing earth 
currents, but he (Mr. Brown) went on the lines of preventing them. He 
used a reversing key. and a small condenser at the receiving end which 
shut out and*prevented earth currents, unless these varied greatly. By 
the time they upset that arrangement, he guaranteed that they would 
upset any otherapparatus. That apparatus (specification No. 30,123 96) 
was offered to the War Office in 1896, but it was not wanted then—it was 
too early. He also had an arrangement for operating a Morse printer 
from the telephone signal. These were working with any current that 
could be heard to any appreciable extent in the telephone. He agreed 
that the Fullerphone was very sensitive, and it had picked up messages 
it ought not to have picked up. He had had an arrangement with a 
couple of earths in the ground through which State secrets were shouted 
at him. Wircless people should remember that other parts of their 
equipment besides the antennz might transmit signals that could be 
picked up. He advised any young engineers who were studying the 
subject to try and directionalise these currents through the earth. It 
would be the last nail in the coffin of any attempt at licensing. Prof. 
Bell’s instrument and the photophone and a number of other instru- 
ments produced the same results as the Fullerphone over short distances. 

Major E. O. HENRICI said he had looked up some of the R.E. records 
of the early use of the telephone receiver for telegraph messages. 
In a report dated April, 1880, Philip Cardew, then Lieutenant R.E., and 
instructor in telegraphy at Chatham, described an experiemnt in which a 
vibrator was used as a receiving sounder, sending currents with an ordi- 
nary single current Morse key and receiving on the telephone. The 
sounder, which was practically an ordinary buzzer, was used to chop up 
the current, which was then received on the telephone. So that practice 
certainly dated back to 1880. That had been used ever since in our 
own and, he thought, inevery other Army. The Van Rysselberg method 
of superimposing Morse and telephone was well known in the Army, and 
was mentioned in the Text Book, and a somewhat similar method of 
using a choke coil in the line with condensers had been used for many 
years for superimposing vibrators or telephones on to the Morse circuits. 
But what no one had done, so far as he knew, was to get that precise 
combination of the separators, induction coils and interrupter, which 
gave a steady current in the line, so that one could hear nothing on a 
telephone receiver inserted in the line, and at the same time gave the 
clear broken up signals that were got in the Fullerphone. He wasa great 
believer in the Fullerphone for military purposes, if only on account of 
the saving of batteries. 

Mr. G. H. Nasu said at the time when the Army was confronted with 
the difficulty that the Germans having seized upon the effectiveness of the 
amplifier and introduced it as a field listening post, it was found that a 
large number of our Army telephones or telegraph sets were being 
dangerously used. The three-electrode valve amplifiers were picking up 
practically everything carried by our wires over long distances. He 
learnt of this condition from an officer home on leave, and with a member 
of that Institution, Mr. R. A. Mack, he commenced a series of experi- 
ments, in which they found that by introducing interfering earth 


currents at ordinary frequencies at some point in advance of the circuits 


which were to be protected it was possible to jam the enemy posts. 
The introduction into the earth of buzzer sounders produced a jumble of 
interfering frequencies, and later on these multitudinous frequency 
screening sets were changed to single screening sets associated with each 
line. All this was temporary, in order to gain time for metallic cir- 
cuiting the lines at the front and for introducing a better apparatus. 
Thousands of men had been killed because of the overhearing by the 
Germans, and the author had saved thousands of lives by doing what he 
had done in 1916. If the principles of the circuits were known before, it 
was a pity the people who had the information did not come along in 
1914, because thousands of lives would have been saved. 

Mr. B. Davies said the essential feature of the scheme brought forward 
by Major Fuller was evidently the conversion of a sharp crisp signal at 
the sending end into tha smooth signal to be transmitted along the line to 
render the line more or less silent. He believed this was the first case in 
which it had been applied at both ends of the line with the definite pur- 
pose of reducing the inductive effects. He believed there was a field for 
it on certain aerial lines and also on subterranean lines; but on lines 
which had a big KR and low K/R he did not see how they could utilise the 
scheme. A submarine cable was already over-polarised, and a signal 
sent in to the cable crisp and sharp emerged at the distant end as a 
signal with a Jong tail, which had to be lopped off before the signa] could 
be utilised even for ordinary recorder working. A silencing method not 
unlike the author’s was used in 1912 at one of the stations of the Asso- 
ciated Cable Companies on the suggestion of the then engineer-in-chief, 
Mr. Judd, to render the duplex balancing easier. The problem was 
identical with Major Fuller’s. Instead of connecting the receiving 
instrument to a magnetic or condenser bridge, they put series resistances 
and parallel capacities in, which smoothed the signal down, but by the 
time it was brought back to its original shape and size‘one was brought 
back to the condition which existed at the outset, and that would be the 
type of problem Major Fuller would meet with in applying his method 
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to any line which had great RS and low R/S. In experiments in the 

North of Ireland,to silence the receiving instrument, they had a series off 
inductances and capacities across between the real and theartificial cablus, 

That did very well, and he believed those methods could be utilised on 
lines that were troublesonie with regard to inductive effects. On aerial. 
lines he would use at the end a shaping device before the signal reached 

the receiving instrument. The tail had to be converted on long cables. 
into a semi sine wave, but the tail could be lopped off after rendering the 
line silent by this apparatus. 

Mr. W. GAYE said he regretted that more had not been made of the 
main object Major Fuller had in view. His object was to get his line 
free of high-frequency currents, and he met the difhculty in a resourceful 
and clever way. . | 

Mr. W. J. Titorrowcoop said the time had come when telegraph 
signals were out of date. Why should not stress be laid on the telephone, 
which required no expert operation ? It was difficult to get operators 
to take up Morse where they had a mixed business to attend to. 

General HILDEBRAND said it was only fair to say that French officers 
were the first to read enemy messages at the front, so far as he knew, and 
it was from them the Germans picked up the idea of using the telephone 
receiver. It was when the French were reading the German messages 
that Major Fuller came out. He thought the Australians were the first 
to make systematic arrangements for adjustments of the Fullerphone, by 
appointing inspectors to attend to them. On metallic return circuits the 
use of the Fullerphone was insisted upon. 

General Fawcett said in the larger offices on active service the amount 
of transmitting work was often greater than the receiving and forwarding 
work combined. so anything that could be designed to reduce the number 
of operators on that was an advantage. The future of the Fullerphone 
in dealing with telegraph messages through an exchange, in much the 
same way as a telephone. was very promising. 

Mr. H. Witson believed 90 per cent. or more of those experienced in 
the use of buzzers and sounders would oome to the conclusion that the 
sounder was the lesstrying, apart from the fact that headgear receivers 
were not necessary. The manufacture of the Fullerphone had to be 
commenced with the material in stock, and it was realised that the pro- 
duction would fall far short of the finished article as designed. The 
saving of battery power with the Fullerphone was more apparent than 
real. The telegraph offices must have large accumulator systems for: 
other apparatus, and the Fullerphone had also a battery at the sub- 
station. The author recommended that the earth should be a separate 
That. 
was not simplifying, but adding to the complexity. For the arrange- 
ment shown in the Paper two choke coils, three condensers, one special 
relay with an adjustable shunt, one local relay and one call buzzer were 
required. A buzzer was usually an unreliable instrument. The impe- 
dances introduced to alter the wave form would reduce the speed capa- 
city of the line. He agreed that the advantages to be derived from the 
new system might lead to its adoption in countries not already thoroughly 
developed from a telegraphic standpoint, and that the system would 
probably give satisfaction wherever difficulties rendered Morse sounder 
working precarious. _ 

Mr. Justus Ecx said the Paper mentioned frequencies of between 
300 and 700. Was there any practical] effect on the speed of receiving 
and the period during which an operator could receive without being 


_befogged in his brain, as the last speaker had mentioned ? Could Major 


Fuller give any particulars of this relay of Capt. Turner's, which seemed 
to be likely to have an important effect in the civilian applications of this. 
wonderful apparatus. It was one of the cleverest things he had seen 
during the war—using everyday apparatus to solve one of the greatest 
difficulties existing—a difficulty which he was sorry was not made clear 
earlier to engincers at large. 

Mr. Lu. B. ATKINSON related how his nephew wrote to him early in 
the war saying it had been discovered that the Boche read all our signals 
sent by the buzzer. He had been asked by his colonel to solve the prob- 
lem, and he wanted advice as to how to do it. If the Army stuck two 
bayonets in the ground and made them part of the circuit it was obvious 
that anybody could read the messages. He (Mr. Atkinson) wrote to his. 
nephew for certain information of the existing conditions, and received a 
reply, “ I am forbidden to send you any of the information asked for.” 

Lieut.-Col. H. C. Bootn said the Fullerphone filled a want in the 
signal service which was very pressing. Ordinary sounders were not 
used to any great extent in the forward areas in the early days of the 
war. Their notes being much the same, a number of them would have 
confused any listening station. There were hundreds of Wheatstone 
A.B.C. available, and he was surprised that they were not used as a 
stopgap. The raison d'être of the Fullerphone was that it could not be 
tapped, but means to enable it to be tapped were immediately put on. 
He hoped the author would insist upon having the telephone taken off 
the Fullerphone. The potentiometer was simple for an electrical engi- 
neer, but not for the operator who had to maintain it. If, as stated, in 
the Paper. the earth current caused no disturbance why have a potentio- 
meter? On some long cables it was difficult to get a Morse signal 
through, and if a choke were put on the sending end it would kill it 
altogether. 

The AUTHOR, replying briefly to the discussion, said most of his critics 
had regarded his system from a very narrow view. The Fullerphone 
would beat all the more advanced systems on active service, where there 
were no towns. With regard to the system of Fullerphone amplifiers 
combined with the special relay, which would be explained there by 
Capt. L. B. Turner in the next few months, it was hardly fair to pull that 
all to pieces until the members knew what he had behind him when he 
made his statements in the Paper. 
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The Corrosion of Metals.* 


By G. D. BENGOUGH 


The report is divided into three main parta. The first is devoted 
to actions that take place when metals such as zinc, copper, alu- 
minium, and alloys such as 70 : 30 brass, corrode in neutral or nearly 
neutral liquids—e.g., distilled water and sea water. The second 
section deals with condenser tubes in similar liquids, and the varia- 
tions in behaviour in- different samples of tubes of nominally the 
same composition. The third section discusses in some detail the 
practical problems of corrosion, which appear to be very different 
from what is usually supposed. A preliminary account is also given 
of experiments carried out with the object of testing an electrolytic 
(the Cumberland) process of protection, and a pre-oxidising process. 


Part I.—THE NATURE OF CORROSIVE ACTION. 


A true quantitative determination of the amount of corrosion is 
often extremely difficult with existing methods of analysis. Mere 
~“ loss of weight ” measurements, unsupported by detailed analyses 
of scale and metals in solution, are of little value in many cases, and 
might be replaced with advantage by microscopic work. | 

The action of distilled water on metallic zinc has been studied 
in some detail. Metallic zinc is normally covered with a protective 
scale, chiefly oxide or basic carbonate. Water containing CO, can 
dissolve the oxidised layer, and zinc can then be found in solution 
as a slightly soluble bicarbonate. Thus a metallic surface is ex posed 
and a peculiar form of oxide formed on the surface of the metal. This 
oxide exerts a catalytic action on the underlying metal. It is slightly 
soluble and passes into solution, and is afterwards largely precipi- 
tated as the ordinary hydroxide and carbonate. The former has a 
protective action on the metal beneath it, reinforcing the original 
scale. The action is thus localised. 

In the case of very dilute acid, such as acetic, the action con- 
sists in the replacement of hydrogen by zine, but the gction is 
not severely localised as in the case of distilled water; there are no 
local accumulations of the products of corrosion, and consequently 
the action is much more nearly uniform. There is no evidence that 
dissolved oxygen can act as a depolarizer ; hydrogen is given off as 
yas. The initial action of distilled water on zinc is a process of 
chemical oxidation rather than electrochemical displacement. The 
action of sea water on zinc is also chemical rather than electro- 
chemical, and local action in this case also is due to the local accumu- 
lation of the products of corrosion. 

The action of distilled water on copper is also chemical oxidation. 
There is no preliminary electrolytic action, even in the case of a 
surface of metallic copper known to be free from oxide previous to 
immersion. In course of time it becomes oxidised at irregularly 
distributed spots, and the product thus formed does not protect the 
underlying metal from oxidation to the same extent as does the 
original tarnish layer. The action continued, in time causes shallow 
pits in the metal, but these are much less im portant than in the case 
of zinc. 

The principal action of sea water on copper is again one of chemical 
oxidation. The action may be localised by the accumulation of the 
products of corrosion under certain conditions. The aeration of one 
of a pair of copper electrodes causes that electrode to be slightly 
electro-positive to the other. The effect on the rate of corrosion of 
the E.M.F. so set up was, however, small, and less than the effect 
of other physical factors, such as the rate of flow of the corroding 
medium and the degree of aeration. Differences in the rate of 
oxidation have a greater effect on the amount of corrosion than small 
differences of potential. 

Experiments have been made on the effect of coupling together 
electrodes of different metals, and immersing them in different 
electrolytes. The behaviour of such couples was by no means 
always such as would be expected from electrode potential lists. 
In some cases the couple behaved in the reverse way to that which 
was expected, and in others the effect of the couple in increasing 
corrosion was much less than expected. The effect of a couple is 
greatly decreased if the contact between the electrodes is not very 
carefully made. It has been definitely established that a metal may 
be oxidised and pass into solution in spite of the fact that it has been 
continuously maintained as a cathode. _ 

A preliminary study of aluminium and certain light alloys in 
distilled water and sea water has been carried out. Local severe 
pitting near the water line was shown to be due to the presence of a 
strongly acid salt. An attempt is made to introduce a definite 
system of nomenclature into the terms used in the study of the cor- 
rosion of binary alloys in order to avoid the confusion which at 
present obtains. ° 

* Abstract of Fourth Report presented to the Corrosion Committee 
of the Institute of Metals. 


and O. F. HUDSON. 


The nature of the action of distilled water on 70:30 brass has been 
studied by the microscope and analytical methods. The action is 
considered to be the chemical oxidation of the copper and zinc, and 
the partial solution of the oxidised products. , Most of the zinc passes 
into solution in the presence of CO,, and part of the copper, the 
remainder of both metals remaining on the surface of the alloy as ar 
oxide scale. The scale becomes further oxidised and altered at 
certain spots, which become covered with thick deposits of the pro- 
ducts of attack. Such deposits are porous and allow, and probably 
accelerate, local attack on the underlying metal. The attack 1s 
accompanied by re-deposition of copper by displacement by the 
zinc, either electrochemically or otherwise, and precipitation of 
cuprite. The action of sea water on brass is similar in type. 


Part II.—THE CoRROSION AND PROTECTION OF CONDENSER TUBES. 


The form of the surface of certain condenser tubes of 70:30 brass 
and the formation of layers has been studied in detail, In many 
cases this layer is probably richer in copper than the alloy beneath 
it, and the tube may resist dezincification in a marked degree for long 
periods. In other cases the surface layer has nearly the same com- 
position as the rest of the tube, and then strong dezincitication may 
take place in sea water in the neighbourhood of 50°C. Tubes from 
the same batch of manufacture usually resemble one another as 
regards the nature and properties of the layer, and tubes from 
different batches, even though made by the same maker, may differ. 
Means of controlling the surface layer have not yet been worked out, 
but the problem does not appear to be insuperable, and is receiving 
attention. 

Local action may be initiated on condenser-tubes by the action 
of certain bodies, which themselves appear to take no direct part 
in the action, such as sand, calcium carbonate, ferric hydrate, glass, 
clinker and coke. The action is associated with the accumulation 
of products of corrosion, and may be largely assisted by them. The 
nature of this action is of well-marked type, and has been pro- 
visionally called oxide disintegration It is usually characterised 
by intercrystalline oxidation. Actions of this kind are of great 
im portance in many cases of corrosion on the practical scale. 

A preliminary study has been made of the action of very dilute 
acids on copper, 70:30 brass, and Admiralty alloy. The matter is 
important technically, because supplies of water in certain parts 
of the country are slightly acid in character. Admiralty condenser 
tube was decidedly more resistant than 70:50 brass to the action of. 
dilute acids. 


Part III.—Norrs on PRACTICAL PROBLEMS OF CORROSION. 


Part III. of the report deals with the subject of corrosion under 
practical conditions. No one single remedy is likely to be found 
effective for all the different kinds of attack which occur in practice. 
The nature of the tube used and the protective measures chosen 
should be dependent on the particular set of conditions. 

The following is a set of conditions under which a 70:30 brass con- 
denser tube should have a minimum life of 20 years :— : 

(a) Only clear water to enter the tube, or water which will not 
deposit suspended matter. 

(b) The water must be free from gases in suspension, and must not. 
contain more than the normal amount of air in solution. 

(c) The water must be neutral or not more than very slightly: 
alkaline. It must be free from ammonia and certain other specially 
harmful substances, which are, however, of comparatively rare: 
occurrence in technical waters. 

(d) The temperature of the cooling water in the hottest part of 
the condenser should not exceed 35°C. 

(e) The speed of the water should be about 5 ft. or 6 ft. per second. 

(f) The steam should be properly distributed in the condenser,. 
according to the best modern practice. 

A water supply which varies considerably in composition at 
different times of the year involves special problems, and must be: 
excluded from the above statement at present. 

In practice tubes fail sooner than the period stated, because the normal 
slow roughening of the tube by chemical oxidation is locally speeded up 
by factors which are for the most part independent of the tube. 

The effect of the presence of a scale on the rate of corrosion is con- 
sidered to be of great importance. Calcium carbonate is one of the 
most important constituents of scale. Its effect varies with its 
physical condition. It may exert almost any kind of effect from a 
considerable degree of protection to a serious attack. z 

Some observations are described on the effect of a form of elec- 
trolytic protection (the Cumberland process) at the Southwick 
power station of the Brighton Corporation. The process ensures’ & 
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prolonged life for the tubes under Southwick conditions, provided 


that it is applied to tubes that have not begun to corrode before the . 


process is in operation. The process should be applied continuously, 
and not intermittently. The thin uniform scale which is main- 
tained on the tubes by the process is an important factor in pre- 
venting serious corrosion. One of the important functions of the 
scale is to prevent contact between the tube and harmful deposits 
and products of corrosion; in addition it slows down, but does not 
entirely prevent, the general oxidation of the tube. Further evidence 
is necessary before the value of the process can be estimated as 
regards prevention of corrosion in certain types of water other than 
sea water. 


The Determination of the Efficiency 
of the Turbo-Alternator. 


In what follows we give a summary of a discussion which 
took place on Feb. 25th before the North-Western Centre of 
the Institution of Electrical Engineers on the Paper on * The 
Determination of the Efficiency of the Turbo-Alternator,” by 
Dr. S. F. Barclay and Dr. S. P. Smith. An abstract of the 
Paper appeared in our issue of Feb. 28th. 

Dr. MILES WALKERBaid that the Paper was an attack on the “stray loss 
salient,” which was composed of the end plate bastion, the eddy current 
loss, the open slot entanglement. Inthe past these features had caused 
heavy losses. The method of measuring the temperature rise and the 
air was a sonnd one in arriving at losses. The main difficulty seemed to 
be in the accurate measurement of the air. The exact shape of the curve 
of losses had yet to be determined. The close correspondence between 
the temperature rise of the air and the losses suggested that it would be 
worth while to invert the process and measure the amount of air lost 
from the temperature rise. That method could be adopted with turbo- 
generators, giving a more accurate measurement of the amount of air 
going to the machine than can be got with a thermometer. The use of 
a number of thermometers was rather troublesome. A better method 
was to put in parallel a large number of thermo-couples which were 
cheaper and less sasily broken. The average temperature of the whole 
area could thus be obtained at one reading and the result was more 
accurate. 

Mr. J. S. Peck said that in previous discussions of this method of 
measuring stray loss emphasis was laid upon the difficulty of measuring 
the volume of air. This was the critical point of the scheme. Among 
other manufacturers Brown, Boveri had been using the air measurement 
method for some time and obtained very satisfactory results. As they 
were manufacturers of fans and compressors they were accustomed to 
making exact measurements of air volumes. Nearly all the other manu- 
facturers recommended the calibrated motor method. The recommenda- 
tion of the B.E.A.M.A. Standardisation Committee about a year ago was 
that the scparate losses should be measured by means of a calibrated 
motor, and that the total Josson short circuit should be taken and not a 
compromise between the PR loss and the total loss on short circuit. 

Mr. J. FRITH exhibited some apparatus which Dr. Cramp and he had 
developed for the experimental and commercial measurement of air 
quantity. The authors apparently favoured the electrical method of 
Morris because it measured air velocity independently of its direction. 
But the air might be travelling in any direction, possibly inwards at some 
points; and what was wanted was to measure the outward component 
of the air velocity only, as could be done by a facing gauge kept normal 
to the opening. Another electrical method, developed by Thomas in 
America, used a measured amount of energy to heat the air; the tem- 
perature, before and after, being measured by a platinum thermometer 
in the form of a wire grid stretched across the air-duct. Then the energy 
lost in the alternator was to the measured energy as the temperature 
rise in the alternator was to the temperature difference before and after 
the heater: This method was independent of the quantity or specific 
heat of the air used. The platinum grid thermometer would be more 
accurate than Dr. Walker’s thermo-couples in parallel; in the latter 


arrangement the hotter thermo-couples would send a current into the: 


cooler couples and alter their temperature. 

Mr. H. C. Lams expressed the hope that other independent tests of the 
method would be made. The method described in the paper would 
settle disputes very easily on sight. A couple of months ago it occurred 
to him to check the efficiency of a certain 20,000 kw. alternator in this 
way and make a comparison with the figures obtained by the builders. 
‘The losses determined gave an efficiency of 94:7 per cent. which very 
closely approached the efficiency taken from the curve of the tests at the 
maker’s works. The loss by radiation was 74 kw. which, when included, 
brought the efficiency to 94:65 per cent., as against the 94 per cent., 
obtained by the manufacturers. 

Mr. J. A. Kuyser said that the calibrated air method was simple and 
required few precautions. As regards the air heating method, the air 
velocity readings were unreliable in many cases, but it might be useful 
as a check on the other method. Mr. Kuyser gave some data showing 
a comparison between load losses and short-circuit losses. The figures 
were of interest as indicating that the short-circuit stray loss appeared 
nearly in full during load conditions. Why did the authors recommend 
two temperature runs, one without excitation and one fully excited ? 

-The fan and windage losses were known as accurately as the core losses 
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and had the same effect on the air teiiiperatuté. Therefore, a single test 
no load or a short-circuit test should be sufficient to obtain the cali- 

ration. T 

Mr. G. A. JUHLIN said it was vital to be able to segregate losses, other- 
wise progress in design would be slow. The calibrated motor method 
had advantages in this respect, and the time required to discriminate 
losses by the air-heating method was very great. Air methods were, 
however, very valuable for determining total loss on load, and hence 
actual load lossjif no load losses were known. In some tests on a 5,000 kw. 
machine wire gauze was used for the air-heating method, and Prof. 
Threlfall used open muslin, also with good results. The total losses so 
determined were 8 per cent. higher than when deduced by summation 
of the separate losses. The heating effect of the lamination had been 
stated to be less on full load than on no load, but he doubted if this would 
be in accord with general experience. The Thomas meter appeared to 
be very accurate and the underlying principle had been used for checking 
air volumes in turbo-alternators. 

Mr. R. E. GRIME agreed with Mr. Frith’s criticism of Prof. MacGregor. 
Morris’s electrical method of measuring air velocity, which measured the 
absolute velocity at each point explored, irrespective of direction, and 
therefore gave too high a reading unless the air was everywhere moving 
in stream lines normal to the plane of the outlet. If wet air-filters were 
used care should be taken that no free suspended moisture remained in 
the air entering the machine. Variations in humidity did not appre- 
ciablv affect the results, but serious errors might result from free moisture 
being evaporated within the machine. | 

Dr. W. Cramp said that unknown quantities in connection with the 
method could be divided into two classes. There was firstly the heat 
which went into the machine itself owing to the specific heat of the 
material of which it is made. It seemed certain that the machine could 
not reach its final temperature at the time the loss was measured : and 
nothing was said about the amount of heat which goes into the machine 
during the calibration period. Therefore, the measurement must be 
taken at the end of a long run and this made the whole method slow. 
The other unmeasured quantity was the loss due to radiation, conduction 
and convection from the exterior of the machine. The rule given for 
ascertaining this loss was too rough to be of any service, and it was difti- 
cult to specify exactly the external surface of the machine. Nor was it 
possible to adopt the same constant for all types of turbo-generators. 
Speed and frequency also would affect the question. Again the variation 
of the loss with temperature was probably considerable. The anemo- 
meter was not a satisfactory instrument. Besides taking the anemo- 
meter reading one must also take a reading of the time, so that there was 
a possibility of two errors. Moreover, the process applied to a large arca 
divided into a number of sections would be slow and possibly very in- 
accurate. The frictional effect, assessed at 3 per cent., was very difficult 
to determine. The suggested arrangement with a Pitot tube would not 
give a proper measure of the average velocity. A static gauge was more 
likely to give troublo than a dynamic gauge, but if judiciously placed, 
e.g.. inside the duct and flush with it, it should answer well and might be 
quite close to the point at which the dynamic pressure was measured. 
Whereas velocity varied across the section of a tube, pressure did not. 
For accurate measurement it was desirable to have a round pipe for the 
air to pass through and not a square one. Another instrument for meas- 


uring the velocity of fluids was the pneumometer, which the speaker 


explained in some detail. 

Mr. F. T. Teaco (communicated) remarked that in order to say with 
certainty that the air-heating method was more exact than the other two. 
the measurements involved should be made with great accuracy. As 
the authors had to baffle the discharge trunk to obtain satisfactory 
anemometer readings, it would probably have paid to use a Pitot tube 
in a trunk baffled at both ends. The Pitot tube, when correctly pro- 
portioned and properly handled, was a very exact instrument, and much 
superior to the anemometer. The main objection to the use of baffles 
was the increased resistance they offered to the flow of air, but if the 
amount of baffling employed was as small as was consistent with precision 
in the readings, a Pitot tube, arranged in a suitable trunk, would con- 
stitute an almost ideal piece of apparatus for accurate commercial 
testing. Objection might be taken to the use of mercury thermometers, 
on alternating current machinery, where reliable readings were desired. | 

Dr. Srru, in reply, said that little was known about the stray loss. 
In some cases the magnitude on short circuit seemed to be about the 
Same as on load, but he could not explain why this should be so. In 
regard to air velocity, a distinction should be drawn between commerical 
accuracy and exact scientific accuracy. For practical purposes to keep 
within an error of 2 to 3 per cent. was enough. In discussing the matter 
with experts working with wind-channels, they had found a difficulty in 
making clear the very variable nature of the flow of air. But ultimately 
no improvement could be suggested. His remarks on the order of 
accuracy needed applied to Prof. MacGregor Morris’s instrument. 
Simplicity was desirable and grid methods, though very good, were 
superfluous. He had found no trouble with thermometers. As regards 
the time occupied by the test, this was not excessive in dealing with a 
20,000 k.v.a. machine. A fairly constant load could be obtained without 
undue difficulty. The calibrated motor method presented difficulties 
to many firms and was often worked through gear running at a much 
higher speed than the motor. It was an unserviceable method for work 
which was under test. As regards the question of radiation referred to 
by Dr. Cramp, Mr. Lamb had shown that on a 20,000 k.v.a. machine 
this was only 74 kw. and only affected the efficiency by 0-05 per cent. 
He agreed with Mr. Grime that it was essential to avoid evaporation of 
moisture aftor the air once got past the inlet. As regards heat in the fan 
chambers if the air had already passed through the points of restriction’ 
before it was heated an increase in volume would not matter. 
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and Economics.’ 


By H. S. MARQUAND. 
i (Continued from page 517.) 


Summary.—In the present article the autnor aeals generally with the Thomson process of resistance welding, and describes plant which 
is used for spot welding, seam welding and butt welding. The requirements of clamps are considered, and the application of the 
method is described to chain welding, tyre welding and wire welding. Directions are given for the preparation of work, and some 
reference is made to the regulation of current and the consumption of electric energy. In conclusion, a brief description is given of the 
electro-percussive method of welding, and the development and possibilities of the resistance method is outlined. 


The series of curves, Fig. 17, show the maximum current 
required, consumption per 10,000 welds, diameter of welds, 
and time taken to complete a weld in seconds on a spot-welding 
machine. 
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Fia. 17.—Srot WELDING CURVES FOR EQUAL THICKNESS OF SAND 
BLAsTED M.S. PLATES. 


Figs. 18 and 19 also show similar curves for butt welding iron, 
mild steel and copper. While Fig. 20 gives a series of curves 
for seam welding mild steel sheets. 

These curves, kindly supplied by the British Insulated & 


justments of a machine prior to setting it for any particular 
run of work. 

It will thus be seen that the current consumption is very 
small compared with the quantity of welds made. 

In spot welding the consumption varies from one unit per 
thousand welds in thin material up to 0-44 unit per weld in 
the heaviest plate ł in. (added thickness). 

Hoops and tyres from 1 in. to 10 in. in width can be welded 
at the rate of about 5 to 15 per hour. Five hundred to one 
thousand, and sometimes even more, spot welds can be made 
per hour, each weld being equivalent to one rivet. 


_. KLECTRO-PERCUSSIVE WELDING. 

The latest process of welding, called “ Electro-percussive 
Welding,” is another method of employing the principle of 
heat developed by the passage of an electric current in over- 
coming a resistance. Up to the present time, however, com- 
paratively little is known of its possibilities and adaptability. 
Nevertheless great hopes are centred round this new system of 
electric welding, and even in its early stage of development for 
very fine work and in range of metals that can be welded 
thereby it surpasses all other methods. 

The system was discovered by Mr. W. Chub about ten or 
twelve years ago while experimenting with electrolytic con- 
densers and rectifiers. He found that the wires could be 
welded to an aluminium plate by the spark from the condenser 
when the cells were discharged. Experiment further showed 
that different metals could be thus temporarily welded together. 
Mr. Chub was thus encouraged to try the effect of joining metal 
wires with a condenser discharge on a more ambitious scale. 
Careful theoretical consideration of what happened during 
these early tests led the experimenter to the belief that suc- 
cessful welding depended upon several variables, such as the 
capacity of the condenser, the voltage, inductance and resis- 
tance in circuit. The effect of the above variables were tried 
out in turn, and in a later welding apparatus designed in line 
with observations and results of these experiments, the effect 
of variation of velocity of impact, momentum and kinetic 
energy were proved. 
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Helsby Cable Company, are not perfectly accurate for every ' 
make or type of machine. However, they may be taken as 
fairly accurate guides for reference and for preliminary ad- 
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Finally, a successful electro-percussive welding machine 
(Fig. 21) was evolved, much resembling a toy pile- driver, in 
which the “ monkey ” carries one of the pieces to be welded. 
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The prifciple involved is that of bringing two parts into 
contact at a high velocity and with a condenser discharge, 
occurring at the instant of such impact. The heating due to 
the resistance to the passing of the discharge through the joint 
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is extremely local, and the explosive violence of the electrical 
discharge blows out any impurities from the joint, thus making 
it possible and practicable to make reliable joints between 
almost any dissimilar metals. 

The depth of metal at the weld which is heated to any 
appreciable degree is probably about two to three-thousandths 
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ofaninch. The heating is extremely local, and a perfect con- 
tact and union is effected at the film of the weld, which ex- 


plains why metals of totally different physical and chemical 


characteristics can be successfully joined together. 
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Fig. 23 is a diagram showing the connections of this method. 
The circuit consists of a generator G, which charges an elec- 
trolytic condenser C through a high resistance R. The voltage 
across the charged condenser is adjusted by means of varying 
the resistances R 9 Rt, or by altering the field excitation or 
control of the generator. | 


Fic. 21.—GRAVITATIONAL TYPE WELDING TOOL. 


The wires to be welded are gripped in the grips W, W> of the 
welding tool, which are connected to the terminals of the con- 
denser through an inductance L. A spring switch S, which 
is normally held closed, is connected across the clips of the 
welder, so that their P. D. will be zero while the wires are being 
inserted or the finished weld removed. 

The operation of welding is as follows : The two wires to be 
welded are fixed in the jaws of the machine, and their ends cut 
off as short as possible with suitable wire cutters. The switch 
S is opened, thus charging the condenser to its full voltage. 


Fig. 22. —DIAGRAM OF ELECTRICAL CONNECTIONS FoR ELECTRO- 
PERCUSSIVE WELDING. 


The top moving jaw is then released, and the two ends of the 
wires brought into percussive engagement. The short-circuit 
current builds up at the instant of contact to such an extent 
that the ends of the wires are melted and the weld is inti- 
mately forged by the blow of the falling mass and the explosive 
discharge of the condenser. 

The strength of such a weld is found to be equal to that of 
the original wire. 
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At the moment of short-circuit when the two masses come 
into percussive engagement the heat developed is so extremely 
local, so intense and so sudden, that it is impossible for the 
factors which usually have to be contended against in arc weld- 
ing, such as unequal expansion, unequal conductivity, melting 
point and difference in chemical properties to have any effect 
on the weld or the total mass. Hence, any combination of 
metals can be quite successfully welded by this method. 

A pplication. Electro-percussive welding has already been 
used extensively for joining together aluminium wires, copper 
and aluminium wires, platinum and copper. Platinum and 
nickel ; also the welding of thermocouple wires. Moreover, 
many odd pieces and lengths of wire or strips of valuable metal 
can be saved by welding these lengths together as required. 

Electro-percussive welding opens out a large field of welding, 
which up to the present was impossible ; moreover, many 
possibilities of its application have not yet been tried. 

In the jewellery trade it has already superseded the older 
arts for joining of platinum, &c., welding of sterling tips on 
table cutlery, welding pins on badges, brooches, and numerous 
like applications. 

In the electrical trades the system is now applied largely for 
the attachment of contact points of platinum, silver, tungsten, 
&c. The joining of copper to aluminium in field coil leads, or 
strand by strand in cable work, is of particular interest and 
importance to the electrical engineer and manufacturer. 


DEVELOPMENTS AND POSSIBILITIES. 

Electric welding can be regarded as a new industry, although 
this may come as a surprise to some of the old-time welders. 
Nevertheless, we are only now in this country and America 
taking up the matter seriously. Practice has preceded the 
scientific investigation, the field of future application, there- 
fore, is full of interesting problems. The spot and seam weld- 
ing of copper and other non-ferrous metals and their alloys has 
got to be made practicable and spot and seam welding machines 
built to weld heavy plating, such as fin. and upto lłin. In 
America the application of spot welders in ship fabrication has 
lately received considerable attention and promises great 
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encouragement. An experimental apparatus of large size was 
erected, and put into operation, the results showing that no 
difficulty was encountered with 4 in. and } in. plates. In fact, 
this experimental machine was successful in welding three 
thicknesses of lin. plate, a condition which far exceeds the 
requirements of merchant ship construction. This operation 
has its historical significance, in that this was the first time 
that any spot welding of this magnitude had been performed. 
The successful outcome of these experiments has led to the 
design and construction of large spot welders to be used in the 
fabrication of ship sections. The practical application of a 
large five-foot gap spot welder will be made at a demonstration 
on a 40 ft. section of a standard 9,600-ton ship to be built at the 
plant of the Federal Shipbuilding Company, Kearney, New 
Jersey. This is the largest portable spot welder ever built.* 

The tendency of developments in spot welding has already 
been slightly touched upon. In their nature as applicable to 
shipbuilding the advancement will naturally have to proceed 
towards means for accomplishing spot welding in very cramped 
locations. This makes an exceedingly difficult problem, as the 
power requirements are such as to preclude any very small 
device. In rivetting, one-half of the apparatus is on one side 
of the work and the other half on the opposite side, and it is 
difficult to conceive of any method of spot welding that will 
admit of such an arrangement. In shipbuilding, it is quite 
probable that designs may be made that will permit of a large 
or at least increased amount of spot welding in the actual con- 
struction of the vessel. So far as the author is aware, no Move 
has been made in this ‘country up till now to develop very 
heavy seam or spot welding machines. The problems are not 
insurmountable, however, and the industrial research com- 
mittees in this and other countries will, we hope, in the near 
future investigate and develop electric resistance welding in a 
thorough and scientific manner and thus give to industry a 
further impetus and another labour-saving device to com- 
pensate for the lack of hand labour and the ever-increasing 
desire to speed up production. 


(To be continued.) 


Insulating Materials.* 


By Dr. BULTEMANN. 
(Concluded from p. 493) 


The author next proceeds to describe in outline the manufacture 
of porcelain; for present purposes there is no need to enter into 
these details, which for the most part are well known and have 
been described in many accessible publications. Porcelain is 
naturally porous, but is glazed by the addition of a glazing flux, 
after which it is further fired for 30 hours. The resulting glaze is 
about 0-5 mm. thick. If it were not brittle it would appear to be 
nearly ideal as an insulator. It is cheap, chemically inert, not 
particularly sensitive to changes of temperature, and can resist 
mechanical pressure fairly well. Its specitic weight is from 2-3 to 
2-4. Good porcelain insulators should absorb no water, even when 
unglazed; the fracture should be conchoidal and fine grained, 
white and bright. Cracks and crevices should not exist anywhere. 
A good insulator should ring true when struck. Weicker says that 
good porcelain should withstand 13,000 volts, if it is 1 mm. thick ; 
53,000 volts, if 5mm. thick; and 98,000 volts, if 11 mm. thick. 
But the pressure has a tendency to leak away over the surface of 
the porcelain, and to make a path for itself to the iron pin which 
supports it. In open country, dust, rain and snow tend to collect 
on insulators and contribute to lower the insulating capacity. Rain- 
: drops become charged and are then attracted towards the opposite 
pole, forming a conductive path. Several petticoats are, therefore, 
used as a protection against this phenomenon. Metallic shields are 
also use@l with suspension{insulators, and to adjust the electric 
held. Protective rings are also used to form a safety spark-gap, 
which certainly protect the porcelain, while increasing the risk to 
the coils of the machine. Snow tends to fall off the smooth surface 
of the porcelain and this is facilitated by the slight heat which is 
generated. Dust, rust and salts which are deposited in districts 
near the sea are mostly washed away by the rain. The insulators 
Must also be tested as to their surge-resisting capacity ; they may 


be called on to resist pressures much higher than the working 
pressure. When used on very high pressures the insulators are 
tested to twice the working pressure; if any higher pressure were 
taken it would tend to increase the cost unnecessarily ; {for lower 
pressures the testing pressure may be three to five times the working 
pressure. Porcelain is, in fact, very ‘extensively used as insulators 
in all sorts of shapes and sizes. 

Asbestos is also a useful substance, but absorbs water in its 
fibrous texture. It is therefore largely impregnated with pitches, 
resins, sulphur, paraffin and oils, as well as with cellon and phenol 
resins, which tend to stop up the pores and give it a hard and solid 
appearance. The fibres, which have valuable mechanical properties, 
are therefore filled with insulating materials, which give the resulting 
body wholly new characteristics. Neutral filling substances are 
also added. A pulped mass is mostly made by adding the ad- 
mixtures in soluble form, and recovering the solvent. The resulting 
product is then shaped, as desired, in moulds under high pressure. 
Hakansson has described some of the many products of this type 
in his Paper on plastic materials,f and methods have not changed 
much since that time. A great many factories turn out products 
of this sort by wholly unskilled labour, and the buyer should proceed 
with the utmost caution. Asbestos is found mixed with large 
quantities of stone and requires to be separated from this and other 
impurities. It.often contains wood and sand, together with particles 
of iron, which come from the machinery through which it is passed. 
The iron is removed by magnets. Pressed insulators, containing 
asbestos, have long given good results, when made by approved: 
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methods. They have many of the most desirable mechanical and 
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* Extract from ‘ Proceedings of the American Institute of Electrical 
Engineers.” Vol. XXXVII., No. 10. 
+ “ Elektrotechnische Zeitschrift,” Nos. 38 and 39, 1910. 
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electrical properties. a. are sold under all sorts of trade names, 
such as eshallite, ambroin, tenazite, gummon, agalite, australite, 
festonite, &c. They are used for all sorts of purposes, such as 
switchboards, plates, sockets, discs, rings; in many cases metallic 
pieces are incorporated in the substance under pressure. Besides 
being electrical insulators of a high order they also possess con- 
siderable toughness ; they are not expensive and consequently are 
likely to play an important part in future developments. 

A few words must be said about oils. Transformer oils must be 
completely free from water, and must contain no acid; neither 
must they be volatile to any appreciable extent. They must not 
oxidise under atmospheric influence, nor deposit resinous or tarry 
precipitates. Skinner gives a table showing that an oil which con- 
tains no water will withstand 9,000 volts, whereas if the same oil 
contains 0:2 per cent. of water, it will only withstand 3,700 volts ; 
even 0-02 per cent. of water lowers the breakdown pressure to 5,000 
volts. The usual regulations provide that only pure highly-refined 
mineral oils shall be used as transfonmer oils ; the specific gravity at 
15°C. should not be below 0-85, or above 0-92. It should not in- 
flame below 160°C. or 180°C. The viscosity by Engler’s method 
should not be less than 8 at 20°C., and the freezing point should be 
below —20°C., at which temperature the oil should be clear and 
fluid in a test tube 15 mm. wide and 4 cm. high, after being allowed 
to remain at this temperature for an hour. Not more than 0-4 per 
cent. should volatilise in five hours at 100 deg. Obviously there 
must be no sand or fibres in the oil, and no free alkali or sulphur. 
The oil should not become cloudy if pure oxygen is passed through 
the oil for 70 hours at 120 deg. To determine the alkali, the oil 
should be diluted with alcohol and ether, and then titrated with 
decinormal solution of hydrochloric acid. If a piece of hot iron is 
put in the oil, and if this is accompanied by a crackling noise, this 
indicates the presence of water. In this case, anhydrous copper 
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sulphate will be coloured blue. Sulphur is detected by heating with 
sodium and volatilising ; the residue will cause a dark brown spot 
on silver, if sulphur is present. Resin oils have a large amount of 
carbon, and therefore carbonise easily in the arc, if used in oil 
switches; mineral oils are therefore to: be preferred. A thinnish 
oil should be used for this purpose. The best mineral oils will with- 
stand a pressure five times that which air can resist. A layer of oil, 
l mm. thick should resist a pressure of 9,000 volts, but resin oils are 
better in this respect than mineral oils. The thinner the oil, the 
better it is in respect of electrostatic discharges; petroleum will 
withstand a breakdown pressure from 17,000 to 26,000 volts per 
millimetre of thickness of layer. 

Other substances such as xylolith, asbestos slate and duro are 
sometimes called insulators. But this is an inaccurate designation, 
as they conduct well, when wet. Xvylolith is a mixture of sawdust 
and magnesium oxychloride. Asbestos slate consists of cement and 
asbestos ; duro is a pressed product containing plaster of Paris and 
fibrous compounds together with impregnated woody material. 
These substances are, however, sometimes used in technical work. 
The characteristics of electrical insulating materials are also laid 
down bv Schweiger.* He proposes that curves should be drawn up, 
showing the voltages for glow and brush discharge for each. Optical 
methods and the preparation of sections might throw further light 
on the matter, and the question of specific capacity must. not be for- 
gotten. Recklinghausen thinks that the whole thing is largely a 
question for the chemists, but the problem is unfortunately not 
purely chemical in its nature. Neither is it fair to throw the onus of 
the testing of the insulating substance on the buyer; he may know 
his requirements, but he has neither the time nor the experience nor 
the facilities to carry out a series of complicated tests. Reckling- 
hausen’s ideas are, however, partly right; there is much room for 
improvement, and much work for many capable men to do. 


Spectrum Analysis and Atomic Structure. 


' (Continued from p. 519.) Y 


W Sir F Joseph Thomson, O.M., P.R.S., delivered his fifth Royal 
Institution lecture on April 5th, a day after the death of Sir William 
Crookes. Before turning to his subject, he said that, speaking in 
the Royal Institution and on spectrum analysis, it was fitting that 
he should refer to the loss science had sustained by the death of one 
of the great leaders on the subject they were discussing ; Sir William 
Crookes had increased and upheld the prestige of British science. 
Going back to the quantum theory Prof. Thomson then discussed 
Bohr's remarkable application of that theory to spectrum analysis. 
In Bohr’s hydrogen atom a single electron described circular orbits 
round a central positive charge, and Bohr assumed the electric force 
due to that charge to vary according to the inverse square law. On 
that view there was nothing to fix the orbit, Sir Joseph considered. 
Given suitable velocity, the whole space round the charge might 
be filled with possible paths of the electron, and such a complexity 
of paths should result in a continuous spectrum, and not in the line 
spectrum which hydrogen showed. The lecturer himself had obtained 
the necessary differentiation by substituting the law (previously 
explained) for the mverse square law. Bohr selected certain orbits 
by applying a principle which resembled the quantum principle of 
Planck, but was not really that principle. He suggested that only 
those orbits were possible for which the energy of the electron was 
a definite multiple of the frequency, Bohr’s energy equation being: 
$mrw?=hpv/2x, where h was Planck’s constant, p an integer and 
w the angular velocity. Divided ‘by w, the equation turned into: 
mr?w=hp/x, which meant that all the possible orbits should have 
precisely the same moment of momentum hp/rz, which would 
increase by jumps when p was successively 1, 2,3... As the 


attractive electric force was counterbalanced by the centrifugal force, | 


we had, further, mw*r=c/r? ; from these two equations the r and w 
could be deduced, and the p and r gave a series of radial positions 
for the electron as on the lecturer’s own view. There was, however, 
the difference that Sir Joseph’s radial distances were proportional 
to 1/p, decreasing in harmonical progression, whilst Bohr’s r increased 
with the square of p, so that the line of the 30th order would be at 
distance 900, and the dimensions would for the higher members 
become greater than atomic. 


There was a further principal point to be considered. Bohr 
assumed his electron to describe orbits in definite times, but to 
radiate only when changing from one steady orbit to another. That 
assumption might appear innocent, but it involved great conse- 
quences from the dynamic point of view. On the electromagnetic 
theory of light, the waves of radiation corresponded to the propa- 


gation of electric’and magnetic forces. If the orbital motions of 
Bohr’s electron were not supposed to produce. radiation, however, 
they could not even produce magnetic force ; ‘for, if they did, that 
magnetic force should vary with the distance and the direction of the 
electron, and this variation should be periodical, since the electron 
when at one end of a diameter would have the opposite direction 
it had when at the other end. Now, such periodical variation 
of magnetic: force must, on Maxwell’s theory, be accompanied by 
something which was indistinguishable from light. If, then, we 
wished to retain the fundamental principle of Maxwell’s theory, 
we should have to suppose that the electron did not give rise to 
magnetic force when moving in its orbit. 

How did Bohr suggest radiation to be called forth ? He said that 
radiations were produced when the electron tumbled from one of 
its steady orbits into another, and that the energy which the electron 
acquired in falling from one orbit into another was transformed into 
radiation in accordance with some quantum law, his hy being equal 
to the difference in the energy between the two orbits. The fre- 
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quency expression of the form N| =~ ra) at which Bohr arrived 
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in this way, was correct, not only in form, but also as to the N, and 
his hydrogen lines were in extraordinarily accurate agreement with 
Balmer’s series. Arithmetically, therefore, Bohr’s view was unex- 
ceptional, and it had the merit of all theories that it had led to a 
great advance in investigation. There was great difficulty from the 
physical point of view, however, notably in this respect, that the 
frequency which corresponded to any of the lines did not correspond 
to the freyuency of any electron in the system. This frequency 
merely depended upon the energy of falling in; there was nothing 
in Bohr’s atom in its normal state which should necessarily 
vibrate with the frequency of one of the lines. The sharpness of 
certain absorption lines in cold metallic vapours, we should remember 
in this connection, could hardly be understood unless it had some- 
thing to do with resonance, and the strong absorption could hardly 
occur in a system which had no corresponding period. Prof. Thomson 
added that he was not at all sure, in fact, what Bohr supposed to 
vibrate, the electron or something associated with it. He then 
referred to other difficulties. The higher members of the hydrogen 
series would, in Bohr’s view, require electrons of very large orbits. 
These hydrogen lines were scarcely known in spectrum tubes, 
however, though frequent apparently in stellar nebulæ. Bohr 


* “ Electrotechnik und Maschinenbau,” No. 23, 1914. “Archiv 
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accounted for this fact by saying that the very small gas pressure 
in nebule left the electrons room for large orbits. But Nicholson 
and Merton had recently observed these lines at quite considerable 
pressures .of more than 30 mm. of mercury, provided the pressure 
were. produced by helium. It was further difficult to understand, 
on Bohr’s view, why the region of the limit of a spectrum should not, 
always appear bright if those lines were due to electrons falling in, 
from the largest distances. 

Both Bohr and he himself, Sir Joseph continued, ascribed the 
emission of radiation to the falling-in of electrons, however, and it 
was interesting to investigate whether this return of the electron 
could experimentally be retarded or accelerated. Electrons might 
have difficulties in. finding their way back into their atoms. The 
lecturer first exhibited a collection of solid sulphides contained in 
separate tubes, which turned phosphorescent after exposure to the 
lantern beam. The phosphorescence remained distinct for quite 
a number of seconds. The same phosphorescence was shown with 
gases contained in glass spheres and exposed to the electrodeless 
discharge by being placed within a cylindrical primary coil. That 
the retum of the electrons could be retarded had been shown by 
Dewar, who placed the substance in liquid air, and thus “ cold- 
stored ” the phosphorescence. Sir Joseph demonstrated the opposite 
effect ; he revived and hastened the phosphorescence by the aid of 
heat, making the glow momentarily brighter. For this purpose he 
placed the sulphide, which he excited by kathode-ray bombard- 
ment, in a trough which he attached to a glass tube fixed in the 
discharge tube by means of some wax. After bombarding the 
substance, he pulled out the glass tube, together with its trough, by 
softening the wax over a burner; he then heated the substance 
itself, which had meanwhile become quite dark, and revived the glow. 
He also showed that neon can easily be rendered luminous by shaking ; 
the glass tube contained neon, a little mercury, and, further, to 
increase the friction, some fixed glass spheres acting as bafHes. 

Going back to Bohr’s theory Sir Joseph remarked that this the ory 
would oblige us to assume two kinds of light, the one represented 
by Maxwell’s equation, yet being light only in a Pickwickian sense, 
and theother the light called forth by thejfalling-in of the electrons. 
The agreement between Bohr’s frequencics and the observed fre- 
quencies was certainly remarkable. But the lecturer would not lay 
too much stress on that agreement, and he proceeded to explain how, 
on his own view, we could conceive that the frequency of light was 
proportional to the work to be done in order to remove the electron 
from the atom, in accordance with the quantum theory. He added 
that he had given a fuller exposition of this problem in the April 
issue of the * Philosophical Magazine.” Supposing the hydrogen 
atom had been deprived of its electron. Falling back into one of 
its equilibrium positions, the electron would twist round the line of 
electric force; while twisting in this way it would radiate out the 
energy it had acquired when falling-in from the outside. According 
to his assumption as to the relation between the magnetic force and 
the electric force that energy would be proportional to the frequency 
of vibration in that place; the assumption involved a quantum law. 
Such a relation would apply alsc for the converse case, when radiant 
energy was converted into the energy of separating the electron from 
its atom. If the periods of the light and of the electrons were the 
same, the electron would absorb energy and be excited by resonance. 
The energy might suffice to shoot out the electron ; in that case the 
energy absorbed would be equal to the energy of falling-in. If the 
energy were not sufficient for ejecting the electron, there would 
merely be a conversion of light into energy of the same period and 
a transference of energy, giving rise to a scattering of light, without 
any transformation of energy into some other form, however. Again 
a quantum relation would hold. 

Whatever view we adopted, there would be ejection of the electron, 
and the determinaticn of the work to be done in order to eject the 
electron was hence a very fundamental quantity in the theory. If 
we could not excite luminosity unless we had enough energy to expel 
the electrons, we should expect to observe a sharp demarcation 
between the luminous state and the non-luminous state when we 
were able to adjust the energy. To demonstrate this Sir Joseph made 
use of a bulb—a kind of radio-telegraphic valve—consisting of hot 
tungsten-wire kathode, the cylindrical sheath of which screened 
the wire-glow off. When more and more resistance was cut out of 
the heating circuit, a luminosity suddenly became apparent between 
the kathode and the anode at the end of the bulb, marking, Sir 
Joseph explained, the moment when the stream of electrons from 
the kathode carried sufficient energy to knock the electrons out of 
the gas molecules. The exact measurement of that energy was a 
matter of great importance, but the interpretation of the results 
obtained called for some comment. The energy to be imparted 
to,the electron was not necessarily equivalent to the amount of work 
done when the electron moved from one position to another. We 
could understand that by thinking of the work to be done when 
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we wanted to move a load on a gradient. If the road were straight, 
the energy we had to impart to the load corresponded to the level 
difference. If the road to the spot went first up hill and then down 
hill again, we should have to supply more energy; though we 
should get part of that energy back on the down grade we should 
first have to provide the energy required to surmount the hill. In 
a case of this kind the electrons would come out with a high velocity, 
and in certain cases, at any rate, the electrons were expelled with 
definite velocities, and did not merely trickle out. When a solid 
was bombarded by kathode rays, it gave out secondary rays of its 
own, characteristic of the material, though not differing much for 
various materials, and the speed of these secondary rays did not 
depend upon the speed of the primary. When we measured the 
energy required to ionise a substance by driving out its electrons, we 
should make sure, however, that we did not do more than merely 
drive them out—in other words, that we had proceeded on the direct 
straight road, and had not first surmounted a hill. That point might 
be at the bottom of the difficulty which some observers had ex- 
perienced in their energy calculations. Of the various methods 
available for such experiments the valves above mentioned seemed 
to yield the most consistent results, and a great deal of work had 
recently been done with those valves, both for military and com- 
mercial purposes. Those measurements proved helium to be the 
most dificult gas to ionise; it required 20 or 21 volts. Nitrogen 
had also given the unexpectedly high value of 17 volts. In some 
cases an abnormal potential difference had been observed; that 
abnormality, which did not correspond to any known gas, might have 
been due to the peculiarity of the kind of tungsten used ; the pecu- 
liarity was not noticed again later, when pure tungsten was used, 
and its cause had so far not been traced. l 


(To be concluded.) 


Accidents in the Post Office Depart- 


ment. 


In a Paper read recently before the Institution of Post Office 
Electrical Engineers (London centre) Mr. A. J. Stubbs presented 
an interesting review of the causes of accidents in the Post Office 
Engineering Department. Reference was made to Dr. H. M. 
Vernon’s recent. memorandum on causes of accidents generally, one 
important factor undoubtedly being the speed of output of work, as 
illustrated by the fact that with day-shift workers the output was 
found to rise 11 per cent. in the fourth hour, but the accidents also 
rose by 30 per cent. An analysis was also given of recent work on 
the prevention of industrial accidents, especially through the medium 
of the educational movements pursued by the Safety Committees . 
in the United States. 

After this preliminary survey the author turned to experience in 
the Post Office department. Instances were quoted to show how 
first aid for a slight accident may prevent the development of more 
serious trouble. That local factors may have an important influence 
is shown by the returns from one district (Scotland West), where only 
one insignificant accident was reported during the year and the total 
time lost worked out to about 0-2 day per man. Accidents on pole 
work (climbing, raising, moving, &c.), and accidents in connection 
with wiring operations figure largely, eye trouble through dust being 
somewhat commonly met with in the latter section. Results under 
the heading of “ Shock” illustrate very strikingly the advantage 
of safety-first methods, as the number of accidents recorded is un- 
doubiedly much less than would have occurred had no exceptional 
method been adopted. It is hoped that ultimately a “‘ Safety first ”’ 
organisation will be developed for the Post Office service, as in all 
leading industries. A list of a large number of accidents was pre- 
sented and the conclusion was drawn that many of them might fairly 
be described as preventible accidents. ; 


Aluminium Solders.—The “ Schweizerische Elektrotech- 
nische Zeitschrift,” in referring to the shortage of copper in 
Switzerland, and the consequent extended use of alummium, 
mentions that considerable progress has been made in the 
manufacture of materials for soldering this metal. A whole 
series is mentioned, of which “alulot”? melts at 280°C., 
“ alufix ” at 210°C., “ tachylot ” at 240°C., and “ magnalot ” 
at 236°C. These solders, it is claimed, actually unite with the 
aluminium at the point where soldering is effected. 
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The Wealth of the Nation. 


During the last five years we have squandered so much 
wealth, and have become so accustomed to the process, that 
our ideas on the subject are apt to be wholly distorted. 
When the war began there was initially a fear that it would 
be a time of distress. Actually, for a large proportion of 
the population this has not been so. Indeed, many have 
accumulated wealth, and there is the outstanding fact that 
the organised working classes have been better off during 
the war than during any previous period. 

Now, however, we are faced with other conditions. How 
is this squandered wealth to be replaced? Is it indeed 
necessary ? To many of the workers this may seem to be 
quite a secondary consideration. They desire high wages 
and they see no reason why, for them, there should not be 
as much prosperity in the future as there has been during 
the recent past. There is an entire lack of appreciation 
of the difference between living on capital and living on 
revenue, nor is it clear to them that there 1s any advantage 
in the accumulation of capital. l 

The most pressing problem at the moment is the pro- 
duction of revenue, and yet we continue to spend capital 
with prodigality and we are making little progress with 
the essential matter of revenue. Doubtless, schemes are 
suggested from time to time, some of which are more or less 
of a revolutionary kind. Some indeed are frankly socialistic 
and consequently of little value. There are others, how- 
ever, which, although of a socialistic tendency, deserve 
much more serious consideration. 

Among the latter we notice one by Mr. Ceci WaLTON* 
who, we gather, was the general manager of the Beardmore 
National Projectile Factories at Glasgow. Any suggestions 
from a man of his experience should certainly deserve 
_ attention. Mr. WALTON points out that the property of 
a nation belongs to the members generally who have won 
it; that the value of the energy exerted by members should 
be given to them ; that the human energies should be paid 
exactly in accordance with the value of the energy put 
forth; and, lastly, that the property owners should also 
be paid for the value of their services, but should be re- 
strained from including in their charge for human energy 
anything more than the exact value of their services. It 
is pointed out that under present conditions the property 
owner runs certain risks, and his charges must be sufficiently 
high to cover these risks; otherwise credit is not forth- 
coming. The suggestion of Mr. Watton is that this risk 
should be borne by all the members of the nation. Thus 
the risk would be minimised and security would be given 
on a national basis. - This would be done by having one 
national co-ordinating body who would ascertain (1) if 
there is a demand for the production, (2) if there would be 
a profit, and (3) how the wealth of the country should be 
invested for the national good. According to this scheme 
any surplus earned would be applied for the national 
administration, and the investor would be certain that this 
money is invested in sound undertakings. Also industrial 
schemes would be guaranteed by what would be the 
creation of a national debenture—hence the name of the 
book. 


+ “The Great Debenture, or the Passing of National Unrest.” 
(Glasgow: Maclure, Macdonald & Co.) 1s. 3d. 
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It will be asked, is there any objection to such a scheme ? 
We fear that to some extent it would suffer in the same way 
as all schemes which are not dependent upon competition. 
There would probably be a lack of initiative. But apart. 
from this, anything in the nature of a risky undertaking 
would not be encouraged. Now, very few undertakings . 
are free from risk in their initiation; and, generally 
speaking, every new development and every new industry 
which is opened up runs considerable risks until well 
established. If undertakings were carried on merely on 
a national basis of the kind suggested, then new industries 
would be developed only in other countries and would be 
left severely alone in the United Kingdom until their 
competition was experienced. Further, most sound under- 
takings are maintained in a sound position through fear of 
reaching a position that may not be sound. If they were 
guaranteed by the State there would not be the same 
inducement to avoid risks that should not be undertaken. 

The guaranteeing of values is certainly attractive. Much 
greater stability should be possible than under present. 
conditions. A uniform rate of interest with uniform risk 
would lead to uniform values. Mr. WALTON seems to 
think it unreasonable that the value of war stock should 
vary, considering that the property value of the nation 
does not vary. Surely, however, these values vary ac- 
cording to the demand. The value of Consols, for example, 
has fallen because the investor has something better for 
his money ; it is not a question of national property as such. 

Many ‘people will sympathise with Mr. WALTON in re- 
garding Parliament as an unsatisfactory institution. It. 
is sometimes difficult to understand why the country’s. 
affairs cannot be run on a business basis, like the affairs of 
a company. Mr. WaLTon’s view is that. the qualification 
for a seat in Parliament should be a business qualification. 
In many respects this would seem highly desirable, but 
such a method would imply the restriction of the electorate 
to those having some connection with business or industry, 
and would eliminate, for example, the labour members. 
This proposal does not seem, therefore, to come within 
practical politics, though it is, highly desirable that men 
who have proved their value in industry should play a part 
In government. | : l 

Some interesting points are raised at the end of the book 
by Mr. J. C. MACFARLANE, and some of these in our opinion, 
are distinctly fallacious. The view is taken that the nation 
is inefficient because only the smaller proportion of its 
citizens are engaged in production. The.aim of Mr. 
MACFARLANE, therefore, would be to liberate a much larger 
proportion for really productive work. It is suggested 
that with reasonable legislation, and simpler laws, many of 
the people engaged in law, finance, tax collection, com- 
mission agency work, domestic work, amusements, &c., 
could be rendered available for industry. This idea 
assumes, of course, that these people are required in in- 
dustry. Is this actually the case? Suppose that the 
number of people engaged in an industry-in this country 
at the present time were doubled, would it result in much 
national wealth? We fear that this is only one side of the 
problem. As a matter of fact thousands of people are 
available for productive work at the present moment. 
Why are they not in employment? We need not go into 
this question in detail, but we can say simply that there 
are other factors involved, and that these are of great 
importance. They cannot be neglected. 

Sometimes in the discussion of this question we fear that 
the unwarrantable assumption is tacitly made, though not 
expressed, that other nations are going to remain precisely 
as they are in industrial matters, and will not advance- 
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We have no guarantee that this will be so, and therefore 
it behoves us to place our house in order with what may be 
termed a large factor of safety. In some respects we think 
that the views expressed in Mr. Wa.tTon’s book are falla- 
cious, and this is borne out by the views expressed on the 
subject of electricity supply. Mr. WALTON is among those 
who wish to know why we do not generate electric power 
at the pit’s mouth. Why also do we burn mill‘ons of tons 
of coal and then employ numberless people to clean up the 
waste and dirt? No doubt the lack of a co-ordinating body, 
as claimed, has somethin to do with it, but most of these 
problems are dependent on efficiency, and ultimately on 
cost, for the solution adopted. 


Reviews. 


On the Nature of Things. By Htcu Woops, M.D., B.A., F.C.S. 
(Bristol : John Wright & Sons, Ltd. ; London: Simpkin, Marshall, 
Hamilton, Kent & Co.) Pp. v.+248. 10s. 6d. net. ; 

During the first century B.c. the Roman poet Lucretius 

produced his celebrated poem “De Rerum Natura,” the 
declared purpose of which was to show that natural phenomena, 
as well as man’s activities, are to be accounted for by reference 
not to divine but to purely material agency. The work of 
Lucretius is admittedly of a high order, but not on scientific 
grounds. The following quotation from Lord Macaulay’s 
diary is taken from the “ Life and Letters”’ by Sir G. O. 
Trevelyan : “‘ Finished the second reading of Lucretius this 
day, March 24, 1835.° It is a great pity that the poem is in an 
unfinished state. The philosophy is for the most part utterly 
worthless ; but in energy, perspicuity, variety of illustration, 
knowledge of life and manners, talent for description, sense of 
the beauty of the external world, and elevation and dignity of 
moral feeling, he had hardly ever an equal.” | 

The dissertations of Lucretius, viewed in the light of present 
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day knowledge, are indeed seen to be purely fanciful, and it is: 
easy for anvone with a moderate competence in physical 
science to pick out case after case of error ; though it should be- 
said that the late Prof. P. G. Tait thought it worth while to 
devote some space (in his “ Properties of Matter ’’) to a refu- 
tation of these conceptions. 

It is therefore somewhat of a surprise to learn that Lucre- 
tius has to-day an ardent disciple, who has written a book 
with the object of reinstating the neglected doctrines of this 
ancient writer. There is evidence on every page of this book 
that the author is amply imbued with the spirit of fancy. It 
ig not our intention to decry this spirit ; it is of the highest 
value, provided that it is ready to work in alliance with the 
spirit of experiment, and to reshape its fancies in accordance 
with the established evidence of observation and experiment. 
A perusal of the work before us compels us to conclude that 
the disciple follows only too faithfully in the footsteps of his 
master. 

The book is in eleven chapters, followed by a conclusion. 
The first nine are devoted to physical questions, the last two 
to life and mind. Each chapter is headed with lines from 
Lucretius in the Latin, followed by an English translation. 

A few extracts may suffice to exemplify the unbzid'ed nature 
of the statements and assumptions of the author :— 

Page 40: The shape of the atom of lithium, which suggests itself as 
best suiting its physical and chemical properties, is that of a needle with 
a flat base. The shape of the hydrogen atom may for many 
reasons be regarded as probably hemispherical with a flat base—like a 
split pea. i 

Page 146 : Not only may explosive escapes of ether gas pent up in the 
substance of the earth give rise to earthquakes, but another possible 
cause of these is the dashing of irregular waves of ether against the earth. 


Page 133 : The earth isa large magnet, and its magnetism can best be 
explained as being due to circular currents of ether gas round its 
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The Great Dabenture, or the Passing of National Unrest. By 
Ceci, Wattox, O.B.E. (Glasgow: Maclure, Macdonald & Co ) 
Pp.71. 1s. 3d. 


We deal with this book in our Leading Article this week. 


The 4'7-Hour Week. 


By W. J. HISGOX. 


With the engineering industry in a turmoil over the intro- 
duction of the 47-hour working week, which was accepted on 
behalf of the workers by the trade union leaders, and was 
repudiated by the men themselves, it may be interesting to 
consider the conditions prevailing in this direction at the end 
of last year, and incidentally, perhaps, throw some light upon 
the reasons which have caused the 47-hour week to be so 
obnoxious to the workers. 

Old-established customs die hard in this country, even in 
connection with the engineering industry, and it is really 
astonishing what reverence has been paid to uneconomical 
and obsolete methods, and how averse to any charge (even of 
proved benefit) both the employees and the employers have 
been. Perhaps a mutual distrust is at the bottom, for the 
worker views with suspicion any change suggested by the 
employer, while the latter is reluctant to countenance any 
proposition emanating from the worker, which is likely to 
affect the established system of the factory. | 

The war has, however, swept away with ruthless hand many 
old prejudices, and it is now recognised, in the engineering 
industry, at any rate, that innovations must be accepted if 
the British manufacturer is to maintain the supremacy he so 
nearly lost. Many of the old reactionary ideas have been 
swept into oblivion almost without comment, but others put 
up a stiff fight before being subdued, and into this latter cate- 
gory may be placed the bad old fetish of a long working day. 

For some unfathomable reason the iniquitous system of 
starting work at six o'clock inthe morning was for many years 
considered a necessity, although for a long time past it has 
been recognised as an uneconomical proposition. lt has been 
proved by statistics that long hours do not facilitate produc- 
tion, and the’medical records proved that the health of the 


workers was seriously menaced by the strain involved. As- 
suming that the hours worked each day were from 6 a.m. til 
5 p.m., and that the worker lived a mile distant from the works, - 
it meant that he had to rise at 5.30 in the morning, and re- 
turned home in the evening at 5.15, thus occupying 11? hours _ 
for 9} hours’ actual work. | | 

The most uneconomical working shift was undoubtedly the 
one which terminated at breakfast time, for the amount of 
work done during. that shift was not sufficient to justify the 
expense incurred in running machinery, heating, lighting, &c. 
The departmental foremen were in of necessity, but instead 


_ of attending to business they congregated in the various offices 


and discussed every conceivable topic under the sun (excepting 
work), and it was a bold man who would venture to put a 
‘business question to a foreman before breakfast. The workers, 
free from supervision, marked time, and seized the opportunity 
of fortifying themselves internally with What they should have 
consumed before leaving home. ) 

Some firms recognised the uneconomical aspect of the two- 
break day, and adopted the American system of having but 
one break—at mid-day. Under this system, however, the 
worker started at 7 or 7.30 in the morning (breakfasting before 
he started) and worked till 5.30 or 6 p.m., breaking ofi for one 
hour at dinner time. This, from the employer's point of view, 
was an improvement upon the two-break day, but it did not 
commend itself to the worker for obvious reasons. In the 
first place, he had to be upat practically the same time in the 
morning in order to partake of breakfast, whilst he had to 
work an extra hour in the afternoon in order to make up the 
93-hour day. Two‘actors to a great extent reconciled the worker 
to the sixo’clock starting time. The first was that under the 
system he left work at 5 p.m., which ensured for him a fairly 
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long evening, and the second was that the afternoon shift 
. consisted: of three hours only. Under the American system 

two shifts per day were worked, the hours involved being five 
in the morning and 4} in the afternoon. Anyone who has 
worked these hours will realise that the strain is greater than 
under the three-shift system, which allowed for shorter working 
periods, for when a man has worked in a factory continuously 
for five hours in the morning, he begins to feel the strain before 
the afternoon has far advanéed. This applies particularly 
to the engineering factory, whether the worker be employed 
on clerical or mechanical work, for the vibration and the 
monotonous grind of the machinery, and the fact that the 
workers’ brain must be continually on the alert, has a most 
demoralising effect upon his nerves. It is obvious, therefore, 
that efficiency must degenerate towards the close of a long day ; 
indeed, it mav be said that it never reaches its maximum, for, 
under either of these systems the worker is not allowed sufficient 
time in which to recuperate his expended energies, either 
mental or bodily. _ 

Such was the state of affairs existing at the close of 1918, 
but with the advent of the present year an agreement had been 
signed by the emplovers’ and the men’s leaders, under which 
the working week was reduced to 47 hours, without a corre- 
sponding reduction in pay. The remarkable thing is, however, 
that now, so soon after its inauguration, the 47-hour week 
should have been universally condemned, and it makes one 
wonder why it is that the system has broken down. 

The fact seems to be that the worker does not discern any 
appreciable benefit under the new scheme, seeing that the 
factory still claims him for the greater portion of the day. 
The real trouble, in the writer’s opinion, is that the afternoon 
shift is too long, for the rearrangement of hours has necessitated 


the ‘putting forward by one hour of the dinner time, thus 


making the afternoon shift of four instead of three hours. 

It is a certainty that a man has more energy before dinner 
than after. In the morning he will work for five hours with 
less fatigue than for three hours in the afternoon. Since in 
the large towns, therefore, at any rate, the housing facilities 
are such as force him to travel many miles to work, which 
means that, even though the starting time is later, he still has 
to start his working day at an early hour, the only sound prin- 
ciple is to make the afternoon shift as short as is economically 
possible, and thus utilise the man’s energies when they are at 
their maximum. By leaving work early, and thus ensuring 
_ & long evening for other pursuits or recreations, he will thus 
materially benefit, and may be expected, therefore, to put such 
vigour into his tasks as will actually increase production, not 
only in quantity, but in quality. 

The present insane agitation in favour of reduced hours, and 
at the same time deliberately restricting output as a cure for 
unemployment, is traceable to several causes. The fact that, 
for the past 44 years the worker has been existing in a state 
of high tension, brought about by the abnormal and unhealthy 
conditions, has made him susceptible to many malign influences 
which, under more favourable circumstances, would not affect 
him. The exceedingly long hours worked on uninteresting 
Tepetition work, the gross profiteering which is still being 
practised in connection with the necessities of life, the irksome 
restrictions which have been placed upon his liberties, the acute 
housing problem, and the general uncertainty of his immediate 
future, have made him an easy prey for those agitators 
who, thanks to the stupidity of successive Governments, 
have got such an exaggerated idea of their own importance 
that they imagine that they only have to demand the moon 
to get it. 

From an engineering standpoint, we are entering upon an 
era of prosperity such as has never before been known, if we 
are sharp enough to seize the opportunity offered. Properly 
handled, in a very short time all unemploved labour should be 
absorbed, but in order for this to be accomplished the worker- 
must be appeased. Flooding the country with paper money 
is no remedy, for at present prices its purchasing power stands 
at considerably less than half its face value, whilst the de- 
clarations of responsible Ministers of the Crown to the effect 
that the food prices of this country compare very favourably 
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with those of continental countries does not evoke any en- 
thusiasm. 

Matters cannot remain as they are, and it is up to the 
Government to act. Rid the country of the causes of indus- 
trial unrest, and then let labour work out its own salvation. 
With something definite to strive for, the worker will be on his 
mettle, and the working week, no matter what number of hours 
it is comprised of, will be productive of the maximum amount 
of efficiency. : 


The Examination of Materials by 


X-Rays. 


On the 29th ult. the Faraday Society held another of its well- 
known meetings for the general discussion of a specilic subject. On 
this occasion the meeting was held at Burlington House, by kind per- 
mission of the Royal Society. This is rather an unusual privilege, 
and it permitted more accommodation than is available at the 
Chemical Society, where the meetings are generally held. Even so, 
the meeting room was overcrowded, as a great deal of interest was 
taken in the subject under discussion, namely, the examination of 
materials by X-rays. The chair was taken by Sir Robert Hadfield, 
who has been President of the Society throughout the war. Not- 
withstanding the enormous pressure of war work the Society has 
done excellently during this difficult period in maintaining the 
meetings. These general discussions have proved particularly 
useful, and during the course of the Society’s existence not less than 
20 symposia on special subjects have been held. The Society is par- 
ticularly useful to the younger men in those branches of science 
intermediate between physics and chemistry which are not catered 
for by other societies. The energetic secretary, Mr. F. S. Spiers, of 
82, Victoria-street, has been connected with the Society from its 
start. In what follows we are only able to give a very brief account 
of the proceedings. 

In an introductory address, Sir ROBERT HADFIELD referred to the 
large amount of work that had been done on masses of material in 
the manufacture of big guns and shells. In the work coming within 
his experience they had never met with a serious defect ; neverthe- 
less it was helpful to have means available for tracing possible flaws 
in different types of material, and radiography appeared to have a 
future in this field. In this connection Sir Robert mentioned that 
he had submitted samples to Prof. Bragg for examination. Results 
with specimens of iron, nickel and cobalt suggested that an explana- 
nation might be forthcoming of their physical differences. The 
ano:nalies in regard to the magnetic action of various alloys specially 
deserved study. 

Sir Robert then gave a survey of work done in various countries. 
Of interest in this country are the researches of Messrs. Owen and 
Blake on “ X-rays and metallic crystals,” while the revelation of 
crystalline structure by the transmission of X-rays had also been 
studied by Mr. H. B. Keene; X-ray work, in fact, forms a new 
section of microscopy. Mr. Thome Baker, using a high-tension 
transformer and Coolidge tube and heavy currents, had obtained 
rays of such penetrative power as to render possible photographs 
through 4 in. of steel. The method appears useful for the study of 
flaws and cavities. Mr. H. S. Rawdon, of Washington, found 
X-rays useful in studying flaky steel, the individual flakes being 
clearly detected, while Mr. A. H. Compton, in a Paper before the 
Franklin Institute, shed an interesting light on molecular structure, 
leading to a possible theory of the magnetic properties of steels, and 
rendering possible the accurate determination of the structure of 
crystals. 

Quite a different field was studied by Mr. A. C. Freeman, who 
devised a method of maintaining a constant standard of moisture 
and disposition or reinforcement of concrete based on X-ray exami- 
nation. X-ray methods might also be applied to the study of 
electrical welding operations. Mr. W. P. Davey found it quite 
possible to detect flaws and blow-holes, and Mr. J. Alexander had 
remarked that the great utility of the ultra-microscope in studying 
colloidal masses might be parallelled by the use of X-rays for the 
study of metals. Unfortunately, no known fluorescent screen 13 
sensitive enough for this work, and all work must be done photo- 
graphically. 

In France, Mons. H. Pi‘on has equipped some of the French works, 
iicluding Messrs. Schneider's, of Le Creusot, with apparatus for 
studying radiometographic phenomena, and has also found no 
difficulty in detecting flaws and blow-holes. By using a Coolidge 
tube he demonstrated a faulty weld in an iron tank with metal 
10mm. thick, and likewise faults in an aluminium gear case and in 
bars of brass 15mm. in thickness, Mr. C. H. Tonamy, of Kobe, 
Japan, found that radiographic methods saved much useless p in 
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the machine shop, and had detected flaws in castings and other pro- 
ducts, thus saving the expense of machining. Sir Robert also 
quoted numerous examples to show that radiographic methods were 
familiar in Germany, no difficulty in detecting flaws being experienced 
with the thickness of metal up to 20 mm., or even 30mm. This 
was clearly illustrated in various photographs. 


ADDRESS BY Pror. W. H. Brace. 

An instructive address was then delivered by Prof. W. H. Brace, 
who presented a general review of the nature and properties of 
X-rays, subsequently passing on to some of their special applications. 
Prof. Bragg pointed out the wide field for study presented. It was, 
he said, most unlikely that the unique property of revealing objects 
in the interior of solid bodies would prove useful only in the medical 
profession, where they had hitherto found their readiest application. 

X-rays, it was pointed out, are of the same nature as light, but of 
extremely short wave-length. They are produced by a form of 
apparatus involving a powerful electric discharge within an ex- 
hausted bulb by the impact of the discharge on a metal target within 
the bulb. + This forms the focus of conversion of energy, a small pro- 
portion of which is emitted as X-rays. The target is made of 
platinum, tungsten or highly refractory material being essential, and 
its nature affects the quality of ravs, while its temperature does not. 
‘To secure good definition the focus should be “fine,” but local rise 
of temperature imposes a limit. The three chief qualities charac- 


terising X-rays are their power to affect ordinary photographic | 


plates, their excitation of phosphorescence on a screen of suitable 
materials, and their power to render a gas electrically conducting. 
The two former properties are of chief use in laboratory work, and 
the photographic effect is probably the most useful in engineering 
applications. i 

Prof. Bragg emphasised the fact that no substances are entirely 
‘opaque or purely transparent ; there are only gradations of trans- 
parency. The longer the wave-length the greater the difficulty of 
penetration. Highly penetrating, or ` hard,” X-rays are produced by 
a high-tension discharge. Transparency in a substance depends on 
thickness and atomic weight. Absorption by an atom is not 
affected by the entrance of the atom into chemical combination nor 
by its physical state. X-rays cannot be focussed as can visible light 
by a lens or concave mirror. The effect on a photographic plate 
varies from point to point with the intensity of the impinging rays ; 
consequently the plate, when developed, will reveal variations in the 
thickness of material, or of the atomic weight of the ma‘erials of 
which it is composed. This was illustrated by the lecturer by means 
‘of photographs of watches, tadpoles and other objects, an interesting 
feature of the case of the tadpole being the revelation of the stage of 
‘development of the bony structure. The bearing of this on the 
‘subject for discussion was shown by other photographs illustrating 
welds, both perfect and imperfect, and flaws in castings. It was 
remarked that the appearance of the picture depended essentially 
upon the relative thickness of the parts traversed, and not on their 
‘absolute thickness. In this connection it was pointed out that the 
ratio of transparencies—i.e., the contrast on the plate is not the same 
ratio as the ratio of the ray-intensities. Wide variations in the 
‘contrast on the negative can be made by altering the exposure, and 
it in desirable to select the exposure which will reveal the smallest 
‘changes in thickness of the material. 

In the next place Prof. Bragg referred to the scattering of X-rays 
during their passage through a body, analogous to the scattering of 
visible light in traversing a fog. The space round an X-ray bulb 
may be filled by scattered radiation, and measures must be taken to 
avoid resultant fogging of the negative. A further point is the 
‘choice of “‘ soft” or “hard” rays. The best results are secured 
by making the rays as hard as possible, thus securing the maximum 
penetrating: power. The energy lost in absorption is in some way 
transferred to the electrons, and they in turn originate the chemical 
action on-the photographic plate, where they are set in motion by 
the absorption of the rays by the silver and bromine. This action 
might be increased by putting in some material with hcavy atoms, 
such as did not interfere with chemical action, but produced more 
electrons. Some experimenters have laid a thin sheet of lead on the 
film, so that the e‘ectrons generated by impact on this heavy sur- 
face may strike back on to the photographic plate. An interesting 
point is the relation between wave-length and absorption, for which 
there is a relation characteristic of cach substance. As the wave- 
length increases, the absorption by a substance increases also, but 
there is a critical wave-length at which the absorbtion falls back to a 
previous value, after which it increases again. There is, therefore, a 
marked “step” in the graph tracing this relation. In a photo- 
graph this marks the critical wave-length for silver. It might be 
suggested as desirable to put soime special material into the enyulsion 
and select some wave-length lying between these of critical length for 
the emulsion and the steel casting examined. But in practice this 
is hardly practicable. 
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In conclusion, Prof. Bragg referred to one entirely different way 
in which X-rays may help in the examination of material. It has 
recently been shown that the regular arrangement of the atoms of 
the crystal can cause diffraction effects of X-rays, and that the ob- 
servation of these effects may enable the arrangement of the atoms 
to be determined. Crystalline structure is of extreme importance 
in determining the quality of certain substances, especially iron and 
steel, and the new X-ray crystal work has shown that crystalline 
structure is more common and probably of even greater importance 
than has yet been reaslied. The information thus obtained may 
form a valuable supplementary method of inquiry, supplementary 
to microscopical examination and other means. a a 


(To be continued.) 
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NOMENCLATURE IN WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sirk: The article of Dr. Eccles on the technical terms used 
when discussing vacuum tubes has been of great interest to 
those who, like myself, are constantly using the various 
expressions in private work and in the technical press. 

Dr. Eccles is to be congratulated on his courage in dealing 
with a matter which requires immediate attention. His 
choice of the term “ triode ”’ is ‘a very happy one, although 
some general term is still required to cover diodes, triodes, 
tetrodes, &c. The terms “ regeneration ” and “ reaction ” 
are certainly not as convenient as “ retroaction”’ which 
represents the process exactly. No doubt “ retroactor ” 
could be used in place of “‘ reactance ”’ to designate the coil 
by which retroaction is frequently obtained. By employing 
retroaction, damped oscillations may be “incremented,” a 
term which Dr. Eccles may prefer to “ dedamped.” Con- 
versely, we might say that when the “ retroactor ” is reversed, 
the oscillations are ‘‘ decremented,” denoting that the damping 
has been increased. . a! ie ah 

There are other terms used incorrectly when discussing 
triodes. The “ high-tension’”’ battery frequently spoken of 
would be more correctly described as the plate or anode 
battery. In the case of a circuit devised by the present 
writer, and adopted last September for use on all trench 
wireless sets in France, the * high-tension ” battery merely 
consisted of the 4 volts across the filament! ‘ High-frequency 
amplifier ” is a term which should preferably be reserved for 
one in which pure amplification takes place. *“ Detector- 
amplifier ” would more appropriately designate amplifiers in 
which detection takes place. 

Such terms as “mutual conductance,” “ amplification 
factor ” and ‘internal impedance,” require careful inquiry 
as to their suitability, and, if it is not too early, it would be 
desirable to have definitions for them and a uniform notation 
arranged for use in calculations. 

It would be very interesting to have the opinion of the 
Standardisation Committee of the Institute of Radio En- 
gineers on these questions.—I am, &c. 


Bolton, May 5. J. SCOTT-TAGGART. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Referring to Dr. Eccles’ interesting contribution in 
the April issue, I think that telegraph men will be glad to have 
it recorded that the terminology suggested was originated 
before 1892 by the late Sir William Preece in connection with 
Delan’s multiplex telegraph. Preece held that the principle 
was so radically different from that of duplex, quadruplex, &c., 
that a special nomenclature was called for, and he accordingly 
based the terminology for multiplex upon the Greek word 
hodos—a way. Thus, two messages on one line was diode, 
three triode, four tetrode, five penthode (not “ pentode ’’) and 
six hexrode. Dr. Eccles, of course, has derived his terms by 
another process. It may bea question as to whether the names 
meet the A condition unless vacuum tubes with two, three or 
four electrodes cold, and not using thermionic emission, were 
definitely excluded.—I am, &c., 


London, April 30. A. J. STUBBS. 
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PROGRESS OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read Mr. Lee de Forest’s letter published in 
your issue of the 2ndinstant. He would appear to be strikingly 
ignorant of the past history and present developments of 
wireless telegraphy. His letter is so full of inaccuracies that 
I have neither the time nor the inclination to correct them, 
except upon one point. 

The Committee of eminent scientists appointed by the 

' Postmaster-General in 1913, and which sat under the pre- 
sidency of the late Lord Parker “ to consider and report on the 
merits of the existing systems of long-distance wireless tele- 
graphy,” reported that | 

“ The only continuous high-frequency generator we have 
vet seen tried with success over long distances is the Marconi 

continuous high-frequency machine. . . .” 7 

It was this system, erected at the Carnarvon Wireless 
Station, which has proved itself able successfully to transmit 
messages to Sydney, Australia. No Poulsen arc,or any other 
arc, had anything whatsoever to do with this world’s record 
in wireless telegraphy.—I am, &c., | 

Marconis WIRELESS TELEGRAPH Co., LTD., 

London, May 5. GODFREY C. Isaacs, 

Managing Director. 
CROMPTON-BURGIN GE NERATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: We are desirous of obtaining a specimen of a Crompton- 
Burgin generator, which type was last manufactured at these 
works in about 1886, and until a few years ago many of them 
were known to be still in operation. We have so far failed 
to secure one of these machines, and shall be very glad if you 
could assist us by inserting this letter in the next issue of 
your journal, in the hope that it may catch the eye of someone 
who owns a Burgin machine, or knows where one is installed. 
It is probable that a number of these machines have been 
scrapped during the war, and it would be a pity if at least a 
few of them, which are now historic, could not be saved from 
a similar fate.—We are, &c., 

Chelmsford, 

May 2. 


CROMPTON & Company, LTD. 


New Engineer-in-Chief at the G.P.O. 


It is announced that Mr. William Noble has been appointed engineer- 
in-chief at the General Post Office, in succession to Sir William Slingo, 
who will retire on the 3lst inst. The appointment is popular with the 
Post Office staff, as Mr. Noble has risen from the ranks, and in every 
grade in which he has served his relations with his colleagues and sub- 
ordinates have been happy; and as success in the control of a great 
department such as the Engineering Department of the Post Office, with 
its 25,000 officers and men, depends to a large extent on the existence 
of a contented staff, it is gratifying that the new engineer-in-chief pos- 
sesses the characteristics necessary for inducing contentment among the 
various grades of workers. - 

-Mr. Noble entered the service of the Post Office in 1877, and was a 
telegraphist in the Aberdeen office during the earlier years of his career. 
His interest in the technical side of his work was early evidenced. After 
achieving a double-medal success in telegraphy and telephony, he was 
for some years lecturer in telegraphy and telephony, and later also in 
magnetism and electricity. It has been a source of gratification to him 
ta witness the steady progress which many of his early students have 
made in the engineering department of the British Post Office. Technical 
education and training still claims his attention, and for some years past 
Mr. Noble has been one of the examiners of the City and Guilds of London 
Institute. In 1893 Mr. Noble was appointed a second-class engincer at 
Aberdeen, and in 1897 he was promoted to be a first-class engineer in the 
engineer-in-chief's office. Here his native ability and organising power 
were soon recognised and were afforded fuller scope. The period was 
one of rapid transition and development. The purchase of the trunk 
telephone lines from the National Telephone Company had been com- 
pleted shortly before this, and the necessary reconstruction of many of 
these and the abnormal growth of the system which followed furnished 
many problema. 

In 1900 Mr. Noble was made a technical officer, and in the following 
year an assistant superintending engineer in the Central Metropolitan 
district. Promotion to a first-class staff engineership came in 1905, and 
he was given charge of the telegraph section at headquarters, where he 
was responsible for much experimental work designed to determine the 
relative merits and spheres of usefulness of the different telegraphic 
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systems. Exhaustive experiments and many practical: tests with. 

multiplex and typewriting telegraph apparatus were carried out under- 
Mr. Noble’s direction, and, aided by a loyal and industrious staff, much, 

useful work was done. During this period, also, the different types of 
C.B. telegraphs were first introduced and largely developed. In 1907” 
Mr. Noble was appointed. superintending engineer of the Central Metro- 

politan district, and his earliest efforts were directed to the im provement. 

and consolidation of its organisation. Shortly after taking up duty in. 
the Centra] Metropolitan district he was appointed a member of the- 
Superintending Engineers’ Committee, a position which he hasheld ever 

since. In 1910 Mr. Noble was appointed by the Postmaster-General 

as member of a committee to consider and report upon the question of 

underground mail transmission in London, and, in company with the 
Controller of the London Postal Service, Sir R. Bruce, C.B., visited 

Berlin, Vienna and Paris to investigate existing Continental systems.. 
More recently Mr. Noble was appointed by the Postmaster-General to 
serve on the Factories Committee, charged with the labour of investigat- 

ing the subject of factory work and costs, and the conditions under which 
the department’s work might economically be produced. For his work 
on both those important Committees he received the special thanks of 
the Postmaster-General. Mr. Noble was also tha cnly engineering: 
Member of the Staff Transfer Committee created for grading into existing 
Post Office classes the members of the late company’s staff. In March, 
1912, Mr. Noble was promoted to the position of assistant engineer-in- 
chief. Much of the work done in the engineering department of the Post 
Office since 1912 has been of a confidential nature relating to military 
and naval communications, but the time is not yet ripe for publishing 
details. Recently the King of the Belgians honoured Mr. Noble by 
creating him a “‘ Chevalier de l'Ordre de la Couronne ” for ‘* constant and 
generous help ” during the war. 


Radiotelegraphic Investigations in 


Gonnection with the Solar Eclipse 
of 29th May, 1919, 


In connection with the forthcoming solar eclipse on May 29, 1919,’ 
the British Association Committee for Radiotelegraphic Investigation 
(of which Sir Oliver Lodge is the chairman) have arranged for the carry- 
ing out of some experiments on the effect of the eclipse on signals trans- 
mitted across the zone. The following description of these experiments. 
are of general interest. 

The umbra intersects the earth’s surface in an approximate circle of 
diameter about 234 km. (126 sea miles), and it moves at the slowest at a 
speed of about 0-57 km. (0°31 sea mile) per second. Between 11.30 and 
12 noon (Greenwich mean time) it travels across Bolivia and Brazil, and 
it crosses the Atlantic close to the equator between 12 noon and 14.20. 
It then crosses the African continent from the French Congo to Mozam- 
bique. During the eclipse various wireless telegraph stations will emit. 
signals consisting of letters of the alphabet changed according to a 
definite plan at the end of each minute ; the programme of letters is 80 
arranged that no two come together in the same order more than once. 

They will be accurately timed at.selected receiving stations. By 
this arrangement the transmitting stations are relieved of the responsi- 
bility of timing the signals accurately, and the receiving operators have 
nothing to do but to write down each letter as they receive it, and the 
number denoting its strength on the scale (0 to 9) familiar to all wireless 
telegraphists. On the day before the eclipse the stations will send prac- 
tice signals for a short time near noon (Greenwich medn time). 

The British Admiralty stations at Ascension and Azores will transmit 
continuously during the transit of the umbra across the Atlantic Ocean.. 
Observing stations north of the equator will for the most part be asked: 
to listen to Ascension for at least an hour round about the time whemthe: 
umbra passes between themselves and Ascension. Similarly, observers: 
south of the equator will be asked for the most part to listen to the 
Azores. Certain selected stations north of the equator will be asked to 
listen to the Azores, so as to afford check observations upon the varia- 
tions that may be observed in signals passing across the central line of 
the eclipse, and similarly selected stations south of the central line will 
be asked to listen to Ascension. The great American station at Anna-. 
polis will also transmit a programme during a portion of the period of 
the eclipse, and it is hoped that arrangements may be made for special’ 
experiments between a few pairs of stations, such as Darien and the: 
Falkland Islands, and an Egyptian station and a South African station. 

The main portion of the experiment hinges upon Ascension. The- 
umbral cone passes from west to east, and may be expected to affect im 
succession the strength in which signals are received at such stations as: 
Demerara, Jamaica, the stations on the coast of the United States and 
Canada, stations in Ireland, England, France, Italy, in the Mediter- 
ranean and Egypt. ` 

It is by the kindness of the American Government and of our owm 
Admiralty that the stations at Darien and Annapolis and at Ascension 
and in the Azores are being used for the sending of the experimental 
waves. The Admiralty has besides provided many of the receiving 
stations both on land and sea, and other receiving stations are being 
put to work by the American, French and Italian Governments, by our 
own army and air force, and also by the Marconi Company in several 
parts of the globe. \ 

The observers’ results will be collated with a view to finding if the 
passage of the shadow cone between a sending and a receiving station 
causes any regular change in the strength of signals. According to some 
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ewriters, the propagation of waves over long distances is greatly affected 
tby the ionisation of the upper atmosphere. During a solar eclipse the 
«cone of densest shadow removes all sunlight from the atmosphere within 
‘it, which may stop the ionising actions of the sunlight, and allow the 
recom bination of separated ions to take place. This process starts in the 
‘penumbra, but it is accomplished fully—or to its fullest extent—only 
„in the umbra. Thus, at any particular fixed place in the gir the penumbra, 
it is thought, first starts gentle recombination of ions, and as the eclipse 
at that place progresses and darkness increases, recombination of ions 
takes place more and more quickly till the time of complete totality. 
Afterwards the onward passage of the umbral cone allows sunlight to 
begin again its ionising action. Something of this kind is at any rate 
supposed to be taking place at sunset and sunrise every day, and to be 
the main cause of the enormous variations experienced in signal strengths 
at those times. It is sometimes supposed that the electric waves carry- 
ing signals take a curved trajectory in the atmosphere from one point 
‘to another. In this case signals passing between two stations at a 
-short distance apart will traverse lower levels of the atmosphere than 
those passing between stations separated by a great distance. The 
-eclipse probably affects the ionisation of the upper layers and lower 
layers of the atmosphere differently, and therefore we may expect to 
‘get different effects on long and short range signals. Moreover, it has 
been shown to be probable that long waves are more affected than short 
“waves by changes of the ionisation of the air through which they travel. 
‘The elucidation of this point is one of the aims of the observations. 
Anyone desirous of obtaining further information should communicate 
with Prof. W. Eccles. honorary secretary of the committee, City and 
‘Guilds Technical College, Leonard-street, London, E.C. 2. ee 


Electrical Wholesalers’ Federation. 


The annual general meeting was held on the 30th ult., at the Trocadero, 
‘London, the President, Mr. R. Wilson Smith (Messrs. Drake & Gorham, 
Ltd.), occupying the Chair. At a luncheon following the morning 
-session, the Chairman (Mr. R. Wilson-Smith) proposed the toast of ‘ The 

Federation,” coupled with the name of the Secretary (Mr. A. C. Beaver) 
‘who, he said, had done more than anyone celse in putting the Federation 
-on the sound basis it had attained. 

Mr. BEAVER, in responding to the toast, said the Federation was started 
iin a small way just before the out break of war, which disorganised many 
businesses. The Federation, however, continued to make headway, 
-and had now a total membership of 44, of whom 36 were present. That 
‘was a good omen of the way the members had the interests of the Federa- 
tion at heart. In these days of combination it was essential that an 
industry like theirs should have its own Association. Some years ago 
"they felt the need of this, because manufacturers appeared to have a 
tendency to eliminate the factor where they could, and sold to con 
‘tractors or trade users on the same terms for a small order as those on 
which they sold to the factor for a large order. As a result of the efforts 
sof the Main Committee there was now a better inderstanding with 
manufacturers than there had ever been before. Competitors were not 
viewed as enemies, as they formerly were. There was no use in sense- 
less price cutting. They got the same business and at a better price than 
‘they could have got it before. He hoped the members would do their 

‘best to get other genuine wholesale factors to join the Federation. 

The following is a list of the members of the Federation, those repre- 
-sented on the Main Committee being marked with asterisks :— London : 
‘*Berry’s Electrics, Ltd., British Electric Equipment Company, E. 
Dawson & Company, *Drake & Gorham, Ltd., Electrical Supplies, Ltd., 
‘Gillespie & Beales, S. G. Leach & Company, Marshall & Plumtree, 
**Pooley & Austin, Sloan Electrical Company, Ltd., *Sun Electrical Com- 
pany, Ltd., Vulcan Electrical & Mechanical Engineering Company. 
“Wholesale Electric Company, Wholesale Fittings Company. 

Lancashire : Atkinson, Lloyd & Company, H. A. Jackson & Company. 
‘*Baxendale Bros., E. P. Dennis & Company, *Downes & Davies, C. A. 
‘Sutton & Company. | 

Yorkshire: Albion Electric Stores, Casperson Bros., *Ha lamshire 
Electric Company, Scattergood & Johnson. 

Northern District : British Electric Mfg. Company, *Electric & General 
: Stores, J. Gledson & Company, T. Grainger & Company, M. O. Heckels, 
-J. F. Miller & Company, *North British Engineering & Equipment Com- 
pany, F. Rawcliffe & Company, J. T. Bell & Company, Hanson, Brown 
-& Company, Jarvis Bros. & Company, J. Mulcaster & Company. 

Midlands: A. Berkeley, Bill & Berry, *Donovan & Company, Robinson 
-& Hands, Electrical Stores. . | 

Scotland: J. Cartwrivht, Miller & Stewart, *Paterson & Service. 

The Secretary is Mr. A. G. Beaver, 118-120, Charing Cross-road, 

London, W.C. : 


The official prospectus of the BRITISH INDUSTRIES Fair, which will be 
held in BrrasixcHam between February 23 and March 5 next. The Fair, 
-which will be held concurrently with those held in London and Glasgow, 
has for its primary object the maintenance and extension of British trade, 
and the capture of foreign markets. There will be five groups of exhibits 
viz.: (I.) Chandeliers, electric light fittings and accessories, hall and 
“table lamps, glassware, furniture of metal, general hardware, wire, 
-goods, &c.; (II.) tools (engineers’ and industrial), nautical scientific 
‘instruments, belting, rubber goods, &c. ; (III.) motor cycles, motor cars, 
-&e.; (IV.) paints, colours and varnishes ; (V.) guns, rifles, sadlery and 
‘hamess, &c. Applications for space should be made to the General 
-Manager of the Fa 'r, Chamber of Commerce, 95, New-street, Birmingham. 
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The Industrial Situation.* 
‘By E. GARGKE, 


The war is not the only cause of the present unrest. It certainly has 
accentuated the troubles by increasing the cost of living, by giving the 
masses a greater consciousness of their power, and by strengthening the 
feeling that a nation which is able to spend seven millions a day for four 
or five years on war, is not entitled to deny to the masses the means of 
decent subsistence. The war has, in many instances, tom the scales 
from the eyes of employers and forced them to see things as they really 
are. By the light of this clearer vision many employers have come to 
regard conditions as intolerable which before had only seemed inevitable. 
This is especially true of the conditions in which unskilled labourers were 
living before the war. , Mr. Rowntree, who made a conscientious effort 
to ascertain the minimum cost of living, has arrived at the conclusion 
that on the basis of the 1914 pre-war prices, an average family of man, 
wife and three children, could not lead a decent life on less than 35s. per 
week. If we increase this by only 50 per cent. to meet the recent increase 
of prices, we arrive at an irreducible weekly wage of 52s. 6d. This 
minimum wage has not everywhere been obtained by human unskilled 
labour, and higher grades of labour have obtained it only by successive 
agitations, The basic difficulty underlying the present unsatisfactory 
relations between capital and labour is that so many employers still 
meet their employees with the antagonistic taunt that labour never will 
be satisfied because ‘it is out for all it can get.” while labour, having 
always to agitate or strike for every advance it obtains, is easily persuaded 
that the capitalistic system is wrong, that profits should be abolished, 
and that “ the idle rich ” should not be made richer by labour doing more 
than it need do. Diay 

A new readjustment of the social order of things is imperatively 
necessary if we wish to repair the economic ravages of the war, to 
inaugurate industrial peace, and to prevent a famine of capital a few years 
hence. The time and opportunity for introducing these changes have 
come; but we require enlightened public opinion and far-reaching 
statesmanship, and not merely time-serving politics. Writers and 
speakers on the subject may be divided into three classes: (1) Those 
who urge the supremacy of capital and are for “ fighting it out ’’; (2) 
those who claim that labour is paramount and who advocate nationali- 
sation, municipalisation and other forms of communalisation, which 
would give labour the control of industry : (3) those who take a middle 
course and look for reconciliation and adjustment, and who advocate 
Whitley Councils, Conferences, &c.. as a means of settling disputes. 

The first or extreme capitalist class, which includes many employers, 
considers only its immediats interests and does not see far enough ahead. 
This class does not fully appreciate that the world is composed of 
organisms which constantly change in their relations one to another, and 
that the present relations of capital and labour have been developed on 
empirical lines and must now give place to new combinations. | 

The second class, which includes advanced socialists, syndicalists and 
other extremists, as well as a large sprinkling of idealists, is wrong in 
another direction. It regards ‘‘ capitalist ° and “‘ profiteer ” as synony- 
mous, with a vague idea that profit-making is the cause of all the trouble. 
This is absolutely wrong. The foundation of wealth is production. To 
produce, it is necessary to have capital ; to gain capital, it is necessary to 
accumulate, to save ; to accumulate or save, it is necessary to have profit, 
t.e., an excess of production over consumption. Without such profit 
there would be no progress. In the case of Industry, the elimination of 
profit would mean the disappearance of capital and, consequently, the 
im possibility of any increased production of wealth. The hope of gaining 
profit has in all ages induced man to work to acquire the wealth which 
opens up the road to progress. The elimination of profits, if that were 
possible, would lead to stagnation. That communalisation is destructive 
of aggregate organised profit need not be emphasised. A comparison of 
the English and American telephone systems, a glance at the State 
monopoly in France of tobacco and matches, a consideration of the 
strangulation of electric lighting by the vested interests of municipal 
authorities in gasworks, a knowledge of the difficulties and obstructions 
put in the way of electric tramway undertakings by parochial views, the 
war-time revelations of civil service administration and accounting, are 
alone sufficient to condemn the ownership and management of industries 
by the State as profit-making systems. 

The third category is a mixed one, including a large proportion of the 
people who are not interested in the aspirations of labour or of capital. 
Representatives of labour and of capital are also to be found among 
this class, recognising, as they do, that both labour and capital have just 
grievances against each other, and sincerely believing that the troubles 
can be lessened by a spirit of compromise, and by the cnlightenment of the 
masses in economic principles. It also includes a large sprinkling of 
people who are in the habit of letting others think for them, who, led or 
deterred by phrases which they do not take the trouble to understand, 
condemn the profiteer and add to the clamour for nationalisation and 
municipalisation. Jt is mainly to this class that we have to appeal to 
find a permanent solution of the industrial difficulfies. The present lull 
is deceptive. The temporary settlement with the miners has been 
possible because they have in view the certainty of the Sankey Com- 
mittee recommending nationalisation of the mines in some form. The 
nationalisation of railways would follow, and we should go from one 
industry to another in this direction. Nationalisation has been described 
as the last hope of a bankrupt statesman, because there is a feeling that 
there is no satisfactory alternative between unlimited competition and 
collectivism. When it is too late and the mists have cleared, we shall find 
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ourselves deluded ; and then perhaps an effort will be made to find the 
natural equilibrium and not merely the political mean. 

It will be admitted that labour is thoroughly discontented, and that 
this discontent springs from existing causes, such as overcrowded slums, 
fear of unemployment, distrust of the relations existing between capital 
and labour, ignorance of the economic fact that the greater the production 
the greater the wealth that should be enjoyed by one and all. On the 
other hand, it is evident that if wages continue to increase without in- 
creased output, prices will go still higher, leading to a vicious circle which 
must burst somewhere, and that the palliative of nationalisation leading 
to excessive taxation is not an underpinning, but an undermining, of the 
social ‘structure. It is the duty of every man who is able to think 
about these matters to formulate proposals with a view to strengthen the 
foundations and not merely patch up the cracks in the wall. The 
proposition which I submit is that we should discard the dual conception 
of capital and labour, and regard the productive capacities of societies 
as conjoint for the production of the surplus necessary for continued 
progress. We require both labour and capital to utilise the resources of 
Nature. Capital and labour are as the two halves of a pair of scissors, 
and we shall make no headway in this discussion until we are thoroughly 
imbued with the conviction that either half by itself will do very little 
cutting. Without capital there can be no collective employment of 
labour, and in order to provide capital there must be abstinence, the 
reward for which is profit. Without labour’ there can be no use for 
capital, and to induce labour to make the best use of capital it must 
have its fair share of profit. There can be no industrial peace, nor any 
industrial progress, until labour and capital recognise that production 
must be increased, and that this can only be achieved by their concerted 
action, better organisation and the far greater use of machinery. The 
belief that labour-saving machinery brings unemployment in its train 
must be dispelled. In 1907 the census of production showed that the net 
yearly output per worker was £102. It is surely clear that with such a 
standard of production it is not possible to attract capital and ameliorate 
the conditions of labour. But a knowledge that capital and labour are 
working to one end, and a knowledge that the more that is produced the 
richer is the community as a whole, will not be sufficient to assuage the 
unrest. What is required further is the creation of some satisfactory 
machinery for the distribution of the surplus or profits between the 
various parties who have contributed to its production, according to their 
respective merits. 

The old ideas of profit-sharing are inadequate for reasons I need not 
stay to discuss. Labour must be identified with the surplus—not 
merely. entitled to a share of it dependent on sliding scales and other 
formule which have no permanent basis, but are apt to be upset by 
alteration of prices, new inventions, foreign competition and other 
varying conditions. There must be complete economic combination of 
the elements of production—not merely an aitificial mixture of parts 
which are oscillating, colliding and conflicting. Thoughts on these lines 
suggest that a complete solution might be obtained by the machinery of 
‘ pooling ” the net profit or surplus for division among all who have 
contributed to it by their work, whether manual or mental, and by their 
abstinence and enterprise. Under present conditions the employer 
benefits more by good and hard work than the worker; consequently, 
the latter has little inducement to make efforts beyond the point necessary 
to keep him in his employment. The process of “ pooling ” the whole 
of the profits presents a difficult but, I believe, not insurmountable 
problem of statesmanship. Broadly speaking, the profit or surplus in 
modern industry is the difference between the selling price and the cost of 
production, in which latter should be included : (a) Wages; (b) the cost 
of raw materials and all standing charges ; (c) the replacement of renew- 
able capital, the adequate maintenance of fixed capital, and the provision 
of proper reserves for contingencies ; (d) reasonable reward for managers, 
inventors, designers and brain workers generally who have taken part 
in the production ; and (e) necessary interest on the capital. After these 
items have been provided for out of the selling price or revenue, the surplus 
should be distributed equitably between the various contributore, 
manual workers, brain workers and capitalists, in proportions to be 
settled for each industry, area and undertaking. 

It would require some machinery to do this, but a large bureaucracy, 


say a Ministry of Profits, would be better employed in framing principles: 


to govern this distribution than by hampering production in the futile 
attempt to run national industries on commercial lines. The existing 
organisation for settling liability for income tax offers an analogy of the 
sort of machinery required. Such a Ministry would be subject to 
Parliament, and linked to the business and industry of the country by 
commissioners, whose functions would be to see that the correct surplus 
was paid into the ‘‘ pool,” and that claims to an equitable division of the 
surplus were fairly adjusted. The management and administration of 
undertakings would be left to private enterprise as at present, with the 
lure of profit and success to make them efficient, but all those who con- 
tributed to the production of its surplus should be represented in its 
control. The underlying merit of this proposition is that we should not 
abolish profit, but, on the contrary, enormously increase it by adding to 
every man’s stimulustoaugmentit. The scheme may look like socialism, 
but it is also individualism, and thus we get not alone a balance of 
natural forces, but also the happy mean which is the aim of our political 
system, and the feature of all economic experience. 

Production of wealth, though it is not the only thing making for 
contentment, is the paramount condition of well-being, but the world 
has now for the first time in history reached a point at which well-being 
is scen to be dependent also on the problem of how the wealth can be 
equitably distributed. The solution cannot be found by destroying 
profits and eliminating capital, but it can be found, I believe, by a recogni- 
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tion of the first principle that profite belong to the producers of profit, 
and all that is required is the necessary machinery to ascertain who are 
E heer te and what are their fair shares in an equitable division of the 
product. To take the view that capitalists paying wages to the workers 
are entitled to the whole of profits, ignores even the more moderate temper 
of the proletariat, according to which labour paying interest to the 
capitalist should take all the profits. The other notion that one man’s. 
profit is another’s loss applies only to operations in the natureof gambling, 
where there is a transfer of counters but no production of wealth. 


Electricity Supply Industrial Council: 


The first meeting of the Joint Industrial Council for the Electricity 
Supply Industry was held at the Offices of the War Cabinet on the 
lst inst. Mr. G. J. Wardle, C.H., M.P., Parliamentary Secretary to 
the Ministry of Labour, who presided during the early part of the pro- 
ceedings, pointed out that this was the thirty-third Joint Industrial 
Council to be set up, and the fourth Council which had been established 
for industries or services in which Local Government Authorities are 
concerned, the Councils for the Waterworks Undertakings Industry, 
Local Authorities’ Non-Trading Services, and the Gas Industry having 
held their first meetings on April 3, 11 and 30 respectively. _The Joint 
Industrial Councils for the Electricity Supply, Gas and Waterworks. 
Undertakings Industries include both municipal and company-owned 
undertakings. 

The constitution of the Electricity Supply Joint Industrial Council! 
provides for the appointment of a Chairman and a Vice-Chairman, 
selected from the members of the Council, one from each side of the 
Council, and two Secretaries, one for each side of the Council. Ald. W. 
Walker, of the Incorporated Municipal Electrical Association, was: 
elected Chairman, and Mr. A. de Turckheim, Secretary of the Incor- 
porated Association of Electrical Power Companies, was appointed 
Secretary (pro tem.) for the Employers’ side of the Council. The Trade 
Union side of the Council will nominate the Vice-Chairman and wil} 
appoint their Secretary at an early date. Communications for the 
Joint Industrial Council should be forwarded for the present to Mr. A. 
de Turckheim, Sanctuary House, 33, Tothill-street, Westminster, S.W. 1. 


s Sternol” Oils and Greases. 


We have received from Messrs. Sterns Ltd., particulars and samples 
of the “‘ Sternol ” specialities, which are of interest to motor users and’ 
engineers generally. The series of products described includes ‘“‘ Am- 
broleum,” which is a lubricant specially adapted to gears and conducive 
to silent running. and ‘*‘ Unidersoline,”’ which is a speciality adapted to- 
the joints and caps of boilers, and other steam fittings. Besides acting 
as a rust preservative, this substance is specially useful in preventing 
the materials used for making joints from adhering to metal surfaces,. 
and for maintaining the free working of bolts, nuts and screws exposed’ 
to moisture. Other solidified ‘‘Sternoline’’ lubricants are described, 
a feature of which is that they are non-inflammable and yet have a 
freezing point below —87”F., and there are also special cylinder oils and 
non-sludging oils for use in connection with transformers and other 
electrical machinery. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have beem 
specially compiled by Messrs. MEwsurNn, ELLIS & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 


«Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackels after the title. 


1919 SPECIFICATIONS. 
124,455 Westercamp. Arc lamps. (5/1/16.) 
124,498 Lee & Binvon. Winding reels for use in wireless telegraph installations om 
aircraft. (7/2/16.) 
124.499 CLARKE. Wireless telegraphy with undamped oscillations. (11/2,'16.) 
124,502 WorDINGHAM. Systems for distributing electric energy. (14/2/16.) 
124.504 Futter. Telegraphy and apparatus therefor. (16-2 16.) 
124,506 Artom. Signalling by electro-magnetic waves. (17:2/16.) 
Comprises a plurality of aerial conductors connected to the terminals of groups 
of a condenser battery, the elements of which are arranged either in series or in. 
arallel. 
124.561 Hosrey. Telephone receivers. (25'3/18.) 
124,577 MippLeton & Baker. Interlocking mechanism, particularly applicable to- 
electric switches. (27,3/18.) ( 
124,581 AUTOMATIC TELEPHONE MFG. Co., Savin & Ray. Telephone systems. (28'3/18, 
Addition to 1,970.14.) . 
124,582 AUTOMATIC TELEPHONE Mfc. Co.. Savin & Ray. Telephone systems. (28/3/18. 
Addition to 27,533, 13.) 
124,583 AUTOMATIC TELEPHONE Mra. Co.. & Ray. Telephone systems. (28 3/18.) 
124,614 Questa & OFFICINE ELECTROC-MECCANICHE. Electric starter for internal come 
bustion engines. (25°4.18.) a 
124,618 ViııLiers. Electro-magnetic brakes, clutohes. ratchets and the like. (29 418.) 
124,622. FALCONBRIDGE & LewsLey. Electrical apparatus for controlling the curtains 
and lights in connection with the curtain and lights in connection with the pros 
jecting screen or proscenium of a cinematograph or other theatre or the like 
purposes. (7 5.18.) 
124.631 B.T.-H. Co. (G.E. Co.) Electric induction apparatus. (24,5/18.) 
124.630 WitHers. (Cox.) Telegraph relays. (189.16. Divided application on 13.251 /16.) 
117,447 Axt. Ges Brown, Boveri ET Cie, Electric ignition apparatus. (16/6, 17.) 
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124,658 aie Evectric Co. Cores o pupin loading coils, magnets and the like- 
) 
124,659 eee Control of dynamo-electric machinery. (31/7/18. Addition to 
The motor field is provided with a double or split winding, each portion of which 
is adapted normally to provide part (for example, half) of the necessary ampere-turns 
for ordinary working. One of these two windings is connected direct to the usual 
common exciter, which energises both the generator and motor field, and is con- 
stantly excited. The opposed voltage is inserted in series with the other winding, 
and thus only half of the motor field is directly controlled thereby. 
123.053 AUTOMATIC TELEPHONE Mro. Co. Automatic telephone systems, (4/2/18.) 
124,703 MIpDLETON & Baker. Interlocking mechanism tor combined switches and plug 
and socket connectors. (27/3/18. Divided application on 5,421/18.) 


OA APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions, 


February 24, 1919. 

4,579 MoLLeRHO;. Arrangement and connector for jointing electric wires. 

4.592 MOLLER. Electro-mechanical pocket lamps. 

4,600 Gros eT BoucHARDY. Production of nitrogen compound containing hydrogen 
with aid of electric discharges. (2/10/18. Switzerland.) ` 

4,622 & 4.623 Wane (Central Mining & Investment Corpn.). Electrolytic recovery of 
metals from solutions. 

4,586 (Splitdorf ElectricalCo.) Ignition magnetos. 

4,650 Verity. Electric flash lamp, bell. &c. 

4,671 VERDIER. Reception arrangements for wireless telegraphy and telephony. 


February 25, 1919. 
4.637 RAYNER. Dynamo-electric machinery. 
4,650 Lister, Electric flash lamp. bell, &c. 
4,709 Sarto. Alternating current lighting apparatus. (28 2,18, Italy.) 
4.710 Lupecx, Electric motor cars. (25,2;18, Sweden.) 
4,726 GRAHAM. Telephonic systems. 
4,745 Duveau. Electric connections. (18/3/14, Belgium.) 


February 26. 1919. 

751 Western Ecectric Co. Electric selective signalling. 

1799 AUTOMATIC TELEPHONE Mro. Co. & HARRISON. Telegraph systems. 

791 GARRARD & RAILING. Circuits of incandescent lamps. ”% 

.798 ByRNes & Depree. Electric heaters for interna! combustion engines. 

811 Eyre & Harrison. Fittings for electric. &c.. lamps. 

817 Eyre & Harrison. Securing electric lamps or lamp-holders to hand lamps, &c. 

828 Stamens Bros. & Co. & Turner. Electric helm indicators. 

832 B.T.-H.Co. (G. E.Co.) Electric discharge devices. 

4.840 VANDERVELL & MipcLey. Ignition switches. 

4.841 VANDERV2ZLL & MInGcLey. Induction coils. 

4,847 BLacKALL. Magnetic chucks. (26/2/18. U.S.) 

4,848 Attoy WELDING Processes. LTD., & Jones. Electrodes and welding, &c., rods 
used in soldering and depositing metals. 

4.850 ARMITAGE & SHaw. Trolley wheels for transmitting electricity for electric 
traction. ` 

4.865 FAGERLUND. Switches. (6/918, Sweden.) 

4,870 CGoLpman, Electric time switch. 


February 27, 1919. _ 
4,876 Lewis. Alternating current electrical apparatus for selective transmission of 
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signals, 

4.887 Apams. Automatic electric control apparatus. 

4.879 VirR. Motor starters, rheostats, &c. s 

4,897 Foster. Electric motors. 

4,933 DreyFrus. Chemical processes conducted in electrical! furnaces, 

4,948 FigLDHCUSE. MABBITT. ADAM & Stevenson. Electrolysis. 

4.953 Tovey. Fittings for electricity distribution systems. 

4,955 Op1ERNO. Trolley for electric tramways. 

4,957 Marks. (Splitdorf Electrical Co.) Ignition magnetos. 

4,970 Siemens Bros. & Co. & Grinstep. Production of tone currents for telephone 
circuits, 

4,982 WecMann. Sockets for electric lamps. (18/6/18, Switzerland.) 

4,983 BRITISH Ever Reavy Co. & GoopFELLow. Self-contained battery lamps. 


February 28, 1919. 
4,990 MarsH. Electrical push apparatus for mines, &c. 
4,999 PLant. Electric poultice. 
5.006 Birt & Bower. Combined electrical couplings and base-plates. 
5,012 Acctes & SHRLVOKE, & STEVENTON. Switches or apparatus for controlling 
electric batteries. 
5.930 THomPrson. Contact breakers for ignition devices. 
5.047 CONNECTICUT TELEPHONE & ELgecTrRic Co. Radio communication. (23/3/18, 


0.) 
5.057 CALORIDE ELecTRICAL STORAGE C9. & Dzan. Portable electric lamps. 


March 1, 1919. 
5,119 Binns. Electrically heating metal rings or bands, 
9,130 Bottcn. Collector for electrical machines. 


March 3, 1919. 
5.173 Stammwitz. Electric door-opener. 
5,185 Conrabg. Apparatus for cutting and welding meta's by the electric arc. 
5, 187 REIN & Son & KAHN. Apparatus for the deaf and attachment to telephone 
circuits. 
5.196 ALEXANDER. Lamp-holder and switch combined. 
5.210 OESCH & STINNEMANN. Electric lamp-holders. 
5,212 MARRICTT. Electric furnaces. 
5.216 CoLttins & PitcHer. Connectors for electrically operated or heated devi ces. 
5.228 Hitt. Covering for telephone standards, &c. 
5,235 Ancus. Electrical apparatus. 
5,257 SPOONER. Electric signalling on railways. 


i March 4, 1919. 
5,308 RoserTS. Light intensifier for metal filament 'amps. 
5325 Munro, Multiple electrical conductor for wiring of buildings. 
5382 SMITH. Electrically controlled, &c.. brakes for railway vehicles. 
5,389 DIMITRIEVITCH. Frequency transformer. 
5396 MONKHOUSE & TATE. Holders for incandescent lamps. 


March 5, 1919. 
5.412 Baer & Brown. Magneto coupling. 
9.413 GLrazesroox. Dynamos. 


5,438 Cowrer-CoLes. Matrix for the manufacture of plates by electro deposition. 
5.461 HajscaarRD. Electric contact device. 

5,463 LiINeEBAUGH. Dynamos. (6/3/18, U.S.) 

5.464 BurnuamM. Dynamos. (6/3/18. U.S.) 

5.465 B.T.-H.Co. (G.E.Co.) Electric furnace contro! apparatus. 

5,494 BRaNJAMIN ELectric (Ltp.) & CAMPBELL. Electric switches for lighting, &c. 
5.504 SucHOSTAWER. Magneto motor. 

5.505 Ertas. H. Crocuet. Electric motors. (1911:18. France.) 

9,007 Levison. Disinfecting devices for telephones, &c. 


March 6, 1919. 
5.524 RAILING & TAyLor. Electric hand lamps. 
5.526 DENNETT. Electric motors. 
9.573 Hore. Electric smelting furnaces. (11/4/18. Norway.) 
5.574 B.T.-H.Co. (G.E.Co.) Wireless signalling systems. 
5.575 B.T.-H.Co. (G.E. Co.) Motor control systems. f 
5,611 Jonnsen. Relay oscillograph, telegraph, telephone. automatic current or tension 
regulator, &c. ; 
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Legal Intelligence. 


——— n 
Dispute Between Cable Companie". 


On the 2nd inst. the case of the Direct United States Cable Company, 
Ltd., v. the Western Union Telegraph Company, Ltd., came before 
Mr. Justice Eve upon a motion by plaintiff company for an interlocutory 
injunction to restrain defendants from giving, or acting upon, a notice 
purporting to determine a lease of a cable between Americaand England. 

It appeared from the statement of Mr. Patrick Hastings, K.C., that 
plaintiffs leased the cable to defendants for a long period at £58,500 a 
year, there being (inter alia) a condition in the lease that plaintiffs were 
to make any repairs in the cable, and that if they were not made within 
12 months after the break occurred the liability of defendants to pay 
would not be affected, but if they were not made in 18 months de- 
fendants could give notice to determine the lease. In September, 1917, 
a break occurred in the cable, and at that time another cable which 
defendants were running between similar places also sustained a break, 
and therefore simultaneously the two cables required repair. Plaintiffs 
were owners of the first cable only. At that time the shipping was 
almost wholly under the control of the Government. The c.s. ‘‘ Fara 
day °” was released for repairing one or both of the cables, and by the 
order of the Government the second was to be done first. It had been 
repaired, and plaintiffshad not been able to effect the repairs to their 
cable, but the ‘“‘ Faraday ° was leaving the following Wednesday for the 
purpose. The 18 months had expired last March. In these circum- 
stances a summons was taken out by the plaintiffs on March 5 claiming 
relief under the Courts (Emergency Powers) Act, against the exercise 
by defendants of their powers under the lease, and the evidence had 
been in defendants possession for a fortnight. Since then the necessity 
arose for the present motion to restrain defendants from exercising 
their rights pending the application. t 

In the result the motion was allowed to stand over upon defendants 
undertaking that any notice to be hereafter served by thəm to determine 
the agreement of March 1, 1912, should not prejudice the rights (if any) 
of plaintiffs to relief under the Courts (Emergency Powers) Act, 1917, 
the parties agreeing that the oepration of the notice of April 25, 1919, 
by defendants determining the agreement of March 1, 1912 (if validly 
served) upon defendants, and any other notice to be hereafter given 
by defendants determining such agreement should be suspended without 
prejudice to any question pending the trial. But nothing was to pre- 
judice the question of the validity of the notice of April 25, 1919. 

Upon this understanding His Lordship made no order upon the 
motion except that the costs should be costs in the action. 


Claim for Discount on Electric Current. 


G Last week Mr. Justice Rowlatt heard an action by Mr. Thos. Phelps 
against the Metropolitan Electric Supply Company for the recovery of 
a sum equivalent to a discount of 2d. per unit on the rate of charge made 
by defendants for all electric energy supplied to the premises owned by 
plaintiff in High Holborn, and also for an account of all electric energy 
consumed on the premises from Oct. 31, 1902, to March 25, 1918. 

Mr. Ricsy Swirt, K.C., who (with Mr. C. E. Jones) appeared for 
plaintiff, said Mr. Phelps, the owner of extensive premises in Southamp- 
ton-row and High Holborn, entered into an agreement with the company 
on Oct. 31, 1902, under which plaintiff, in consideration of his under- 
taking the respansibility of paying for the whole of the electrical energy 
supplied to the premises for three years, a discount of 2d. per unit should 
be allowed, and the agreement was by mutual assent continued between 
the parties until March 25, 1918. Throughout the period payment for 
the whole of the electrical energy had been made by plaintiff or his 
tenants, but it was alleged with regard to the premises owned by plaintiff 
in High Holbom that defendants had not allowed the agreed or any dis- 
count. Defendants pleaded that plaintiff never undertook to be 
responsible for energy supplied to the premises in High Holborn. 

Evidence having been given in support of plaintiff’s case, witnesses 
for the defence were called to prove that the shops belonging to plaintiff 
in High Holborn were not included in the arrangement. 

Mr. Justice Row.arr said that the question was whether plaintiff 
was entitled, and, except so far as the Statute of Limitations interfered 
with him, had been entitled ever since 1902, to a discount or rebate on 
the electric lighting bills of four shops which he erected in 1899. When 
the building was first put up there was an agreement, which took the 
form of a request by Mr. Phelps to defendants to supply the electrical 
energy. Asa matter of fact Mr. Phelps’ tenants were the actual cus- 
tomers, and Mr. Phelps was the guarantor. He (plaintiff) collected their 
contributions and handed them in, and for that he got a commission. 
From that agreement all the shops were excluded. Mr. Phelps wanted 
the benefit of the discount, and wrote a letter to defendants, who did not 
answer; but they set to work and got an agreement with the shops. 
Another agreement wasmadein October, 1902, worded ina rather curious 
way. All exclusion of the shops disappeared. The document referred 
obviously to the whole of the premises. It wascontended on behalf of 
defendants that there was another de facto consumer on the books at 
the time with regard to the shops. and the document, while applying to 
the whole of the premises, still had only a reversionary effect as regards 
the shops, because they were outstanding, and the immediate operation 
of the agreement was suspended as regards the shopa. He hed come to 
the conclusion that that was right, and that defendants succeeded. It 
seemed to him that must be what the agreement meant, and that view 
was confirmed by the fact that the claim was never raised for 16 years. 
He dismissed the action without costs. 
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Commercial Topics. 
Exports to Occupied Part of Germany. 


It is announced that, in regard to exports to the occupied parts of 


Germany, no import pennis military or otherwise are now required. 
* * * 


Trade Relations with Holland. 

The Overseas Trade Committee of the Federation of British Industries 
is arranging for the formation of a committee of- pro-British Dutch 
business men in order to develop trade with the Netherlands. Mr. 
Locock, who has been investigating the Dutch market on behalf of the 


Federation, will be a member of the Dutch Committee. 
* * * * 


Industrial Insurance. 

A committee, of which Lord Parmoor is chairman. has been appointed 
to inquire into the business carried on by industrial assurance com- 
panies and collecting societies exclusive of the issue of life assurance 
policies involving the payment of sums exceeding £50 on the death of 
the assured and of insurance Dusiness odee the National Health In- 
surance Act. 

* * * * 
The Vickers Combination. 

Messrs. Vickers Limited propose to acquire a controlling interest in 
another important electrical manufacturing company. Jn our issue of 
March 21 we announced that Messrs. Vickers Limited had secured a 
controlling interest in the Metropolitan Carriage, Wagon & Finance 
Company (and consequently in the British Westinghouse Company), and 
it is now notified that they have offered to acquire a majority of the 
‘shares of Messrs. W. T. Glover & Company, the well-known electric wire 
‘cable manufacturers, of Trafford Park, Manchester. Messrs. Vickers 
offer I7s. 6d. in cash for each £1 preference share and five ordinary shares 
in Vickers Limited for every four £1 ordinary shares in W. T. Glover & 
Company. The shares in Ashover Mines, Ltd., held by Messrs. Glover 
(standing in the balance-sheet at £23,907. 7s. 6d.) are to te reserved for, 
or distributed among the ordinary shareholders by way of a special 
dividend. The directors of Messrs. W. T. Glover & Company are of 


‘opinion that the terms of the sale are favourable to the shareholders. 
* * * * 


South African Electrical Supplies. ' 

The Transvasl correspondent. of the Royal Colonial Institute reports 
that electrical stocks are very low, except in the case of lamps, of which 
there appears to be stocks sufficient for the need of the country for 
two years. One of the reasons for low stocks, apart from war difficulties, 
as that the consulting engineers on the Rand have in hand standard 
specifications for motors, transformers and general mining electrical 
plant, and on those standards all mining supplies will be ordered. In 
addition, a large numter of works have arisen in the country during the 
war and it is reported that the prospects for industrial electrical equip- 
ment are very good, and lighting plant in the smaller towns is likely to 
prove a considerable field for the manufacturer. The most formidable 
‘competitors in the South Afri-an field appear to be Japan and the 
United States of America. 

Another correspondent reports that business is dull and that there 
-are lots of lamp; on hand. |! ut tubing is scarce and dear. He states 
that Japancse wiring is plentiful and is reported to be of good quality. 

* * * * ` 


-Exports to Seandinavia, Holland and Switzerland. 

In an explanation as to the present position of the control of exports 
to Norway, Sweden, Denmark, Holland and Switzerland, the Depart- 
ment of Overseas Trade states : (1) Goods on sections A, B, and D of the 
‘list of prohibited exports can only be exported provided a licence is first 
obtained from the Export Licence Department ; (2) goods on the list of 
“t free’? exports may be exported without any formality whatever ; 
(3) Goods on section C of prohibited exports (other than such goods as 
appear on section D) may be shipped (not posted) without licence pro- 
‘vided certain conditions are observed :— 

For Norway and Sireden, individual guarantees in respect of exports 
are no longer required, provided the goods are consigned to the appro- 
priate Import Association. Should the Import Association decline to 
accept consignment the goods should be consigned to the Inter-Allied 
Trade Committee at Christiania or Stockholm on account of the actual 
consignee. Shippers are to forward the Customs Shipping Bills to the 
Export Licence Department (4, Central Buildings, Westminster, 8.W.1) 
for approval. 

For Denmark, the goods should be consigned to ‘the consignee, pro- 
‘vided a certificate from the Danish Chamber of Manufacturers or Danish 
Merchant Guild is produced to H. M. Customs at the time of shipment, 
or shipment will be allowed without certificate, if the goods are consigned 
to the Inter-Allied Trade Committee at Copenhagen. 

For Holland, N.O.T. certificates are no longer required, but goods 
must be consigned to the Netherlands Overseas Trust on account. of the 
actual consignee, or to the Inter-Allied Trade Committee, The Hague. 

For Switzerland, S.S.S. certificates are no longer required, but goods 
must be consigned to the Societé Suisse de Surveillance Economique, or 
to the British Legation, Berne. 

For consignments for the personal use of the consignee, for trade pur- 
poses of not more than £5 in value, or to be exported by parcel post, 
export licences will be issued in order to obviate consignment difficulties. 
It is suggested that before anv consignments are despatched, exporters 
should ascertain by reference to the consignee whether the Import 
Association will accept consignment. 
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Electricity Supply. 


Mr. J. W. Gatchouse, electric lighting inspector for Bath, has resigned 
owing to his advanced ave. 

The L.G. Board will shortly hold an inquiry into the application for 
additional plant at the OLDHAM Electricity Works. 

The Board of Trade notifies that it is not now considered necessary 
to limit the discretion of local authorities in regard to the consumption of 
electricity or gas for PUBLIC LIGHTING. 

BLACKBURN Council decided on Thursday last to borrow money for the 
erection of a new generating station at Whitebirk, which is estimated to 
cost £250,000. 

The Borough Electrical Engineer at ACCRINGTON (Mr. A. W. Clegg) is 
to report upon the desirability of establishing a new sub-station and 
laving down additional high-tension cables to the Church area. 

In his annual report Mr. G. F. Nayler, Electrical Engineer and Tram- 
ways Manager to NELSON Corporation states that there was a deficit of 
£1,147. 3s. 5d. on the electricity undertaking, due to the increased cost 
of material and higher wages, lighting restrictions, &c. 

Four of the applicants for the post of Borough Electrical Engineer at 
MORECAMBE have been selected for interview by the Council, viz., Messrs. 
Joseph Boyce, Todmorden; L. Gillitt, Whitehaven ; C. W. Thompson, 
engineer and local manager of Messrs. Banks, Warner & Co.;and G. H. 
Bamby Holmes, York. . 

On Monday BriDLincton Council rejected a recommendation of the 


‘Electricity Committee to increase the salary of the electrical engineer. 


In consequence the committee resigned en bloc, and refused to withdraw 
their resignations after an appeal by the Mayor to reconsider. The 
Mayor then resigned, and the meeting concluded without a decision. 


Peterboro”’ Council has decided to appoint a consulting engineer to 
report on a scheme for remodelling the electricity works. A great 
many applications are being received for current for power, both by 
existing firms in the city and by others wns contemplate establishing 
works in the city. 

The situation which has arisen in BELFAST owing to the revision of the 
estimates for the new electricity works was considered at considerable 
lengthby the Corporation on Monday. Ultimately it wes unanimously 
decided to apply to the L.G. Board for sanction to a loan of £630,000 for 
an equated period of 30 years, in substitution of the sanction applied for 
in March last. ° 

Burney Electricity Committee is preparing a scheme for submission 

to the L. (+. Board for the crection of new works to cope with the rapidly 
increasing demands for current. A number of new mains will be 
necessary, whilst existing cables will require strengthening. Tie Com- 
mittee is considering the question of providing pre- payment electricity 
meters. 
— On Wednesday STEPNEY (London) Borough Council decided to apply 
for a loan to complete the purchase of premises in Oak-lane for the 
electric supply department. Since February, 1916, certain new con- 
sumers have been connected, and the cost (about £6,000) has been borne 
hy them, and it is now proposed to take up a loan of £10,000 for house 
services and £7,000 for meters. 

The Council has entered into a new linking-up agreement with Poplar 
and Shoreditch Borough Councils. 

The units sold by PorLaRr (London) Electricity Committee during the 
pest quarter amounted to 4,882,571, a decrease of 45,913 units compared 
with the corresponding quarter of 1918. The net income showed an 
increase of £8,950, and working expenditure of £4,423. The gross profits 
show an increase of £4,527, and the net surplus is £2,569, against a de- 
ficiency of £1,055. 


Bartu Electric Lighting Committee has increased the charge for electric 
current for private lighting by 14d. per unit ; for power and heating 24d. 
per unit, subject to a scale of discounts, ranging from 2} per cent. for 
3,500 units per quarter to 30 per cent. for 100,000 units per quarter. The 
public lighting charges remain unaltered. The Committee is considering 
the reduction of the working week at the power station from seven to six 
days, and already an additional engineer-in-charge has been engaged. 


SWANSEA Electricity Committee have received sanction to borrow 
£25,690 for additional plant. The electrical engineer (Mr. J. W. Burr) 
states that the equivalent number of 30-watt lamps applied for since his 
last report and to the end of April was: For lighting, 703; heating, 
1,013; power, 4.463. The cost of laying a cable to the Penygraig 
quarry and depot for a housing scheme would be from £2.500 to £3,000, 
and it has been decided to apply for borrowing powers. The question of 
extensions at Manvelton is being considered by Mr. Burr. 


With reference to the notice in our issue of last week to the effect 
that the Electricity Committee of CRoypoN Corporation had reported ' 
that they had obtained a quotation from the County of London Electric 
Supply Company for bulk supply, but this was not satisfactory. we are 
requested by the County of London Electric Supply Company to state 
that this is incorrect. The Company have given no quotation for bulk 
supply, but on the contrary they have asked the Croydon Corporation 
for the necessary particulars to enable them to do so. 


Of the 750 male employes of the BIRMINGHAM Electric Supply Depart- 
ment, 233 joined H.M. Forces. About 130 have been demobilised, and 
on Thursday last they were entertained to dinner, and welcomed on their 
return to the Corporation's service. Mr. R. A. Chattock, city electrical 
Sr presided, and among those present were the Lord Mayor (Sir 

David Brooks), Ald. Jephcott, M.P. (until recently Chairman of the 


; 
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Electric Supply Committee). and Mr. Burman (Committee chairman). Mr. 
‘Chattock stated that 29 members of the electrical department had lost 
their lives, and it was proposed to provide a suitable memorial. 


The receipts of BuackreooL Electricity Works for the year ended 
‘March 31 were £58,171, against £59,647 in preceding vear. Expenses 
totalled £40,907, leaving £17,264, but interest and redemption fund 
‘charges absorb £19,991, leaving a net deficit of £2,721 (against a profit 
of £83,083). Total units venerated were 6,193,982, a decrease of 181,416, 
-and the revenue and expenditure sutiered severely from the lighting 
restrictions, &c.  Estimeted increase over the pre-war pericd in expendi- 
ture is: Coal, £7,200; war bonus, allowances and reduced weekly hour 
basis, £9,500; materials, £1,500 ; income tax, £2,500; and interest, 
£4,000 ; a total of £25,000. It is proposed that the existing 15 per cent. 
-addition on taritfs be increased to 334 percent. as from July l next, and it 
‘is estimated that with this addition and other readjustments the deficit 
will be converted into a surplus of £2,000 next vear. 


Ald. Walker explained to the RoCHDALE Council on Thursday last the 
scheme for a bulk supply of electricity. The output of the municipal 
works after 18 years’ working had reached a total of 16 million units per 
year. It was expected that the output for the D. R. Cotton Mills alone 
during the next 18 months would exceed 20 million units, and a further 
increase by other firms of 7 million units was expected. With such large 
demands they had considered the extension of the present station, but 
they could not recommend that course, whilst the erection of a new power 
station, which would involve a capital expenditure of £400,000, could not 
be completed in time. They had, therefore, decided in favour of a bulk 
supply. Oldham and Burv Corporations were asked to submit estimates, 
and later the Lancashire Electric Power Company and the Manchester 
‘Corporation. Manchester, however, would not be able to supply for 
some 2} years, and the Corporation had provisionally accepted the terms 
of the company. The Power Company would be responsible for all 
expenditure on plant, mains, &c., outside the Rochdale boundary, the 
expenditure in the borough being incurred by the Corporation. The 
agreement with the power company would be for 10 years, and it would 
contain clauses to cover any increase or decrease in wages. The Cor- 
poration’s offer to the D.L.R. Mills had also been tentatively accepted, 
but the Committee could consider the renewal of the contract at the end 
of six years. The D. R. Mills Company would require the full load of 
8,000 kw. by about July, 1920. 


Electric Traction. 


UThere was a profit of £705 on the past vear’s working of the NELSON 
Tramways. 

LEEDS Tramways Committee has withdrawn the privilege of free travel 
on the City’s tramcars for soldiers and sailors in uniform, 


Penny stages have been abolished on the SWANSEA tramway system 
in order to meet increased expenditure. 


Stepney Borough ‘Council has again refused to allow the LONDON 
County Councit to adopt the overhead trolley system on the Burdett- 

road tramway. 

The Lonpon County Council Tramway Bill. which inchides powers to 
run motor omnibuses outsid) the London arca, is to be opposed by 
Middlesex County Council in order to obtain a protectfon clause. 

Mr. W. J. Combe, manager of the Hull Tramways, has sent in his re- 
.signation, and this has been accepted by the Corporation. Mr. Tarbert 
has been appointed temporary manager of the Corporation Tram- 
Ways. 

Owing to a strike of the municipal employees, the whole of the ABER- 
'DARE tramway service at ‘Aberdare was brought toa standstill on Monday. 
Arrangements with the Powell Duffrvn Company enabled the supply of 
power and electric light to be maintained. 

NORTHAMPTON Tramways Committee recommend the Council to 
-accept fora periodlof tive years the offer of the local electric light and power 
‘company to supply current for the tramway service. A clause in the 
‘contract provides that the price of current shall rise or fall in accordance 
with the cost of production. 

SUNDERLAND Tramways Committee will place an order for 200 tons 
of rails with the United States Contract Company if British firms are 
unable to deliver quickly. An application from the employees fora six- 
day holiday in Peace Week has been refused. The men want a holiday 
with full pay, or if no respite be granted, extra pay. 

& On Monday Liverroot Tramways Committee dispensed with the 
services of the last of the women tramcar conductors. During the war 
some 1,500 women were employed by the Committee. The women tram- 
car conductors at LEEDs have also given up the work to make room for 
demobilised men. Since 1916 near 1,500 women have been employed 
by the tramways department. i 

The London members of Parliament have asked the Government to 
appoint a Select Committee to inquire into the question of LONDON 
TraFFic and the steps that are necessary to relieve the present state of 
‘congestion. This step was decided upon after hearing evidence from 

the traffic “combine ° which controls the District Railway, the tube 
railways and the motor-omnibus services. On Monday next evidence 
will be given by representatives of the Metropolitan Railway Company, 
the tramways and the taxicab services. 
' * On Friday a Birmingham Town’s meeting approved theeBill promoted 
by the Corporation for the extension and improvement of the tramway 
system. The Lord Mayor ‘(Sir D. Brooks) presided and said it was 
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proposed to construct a new type of tramway on the sleeper-track 
principle. It would be in the middle of the roadway, but would be on a 
higher level, crossings being provided at frequent intervals for vehicular 
trattic. The svstem would ensure less noise and vibration, and conduce 
to more rapid and comfortable travelling. 


BirMinGHuam Corporation have passed a resolution confirming the 
promotion of the Tremways Bill in the present session. On Monday the 
Tramways Committee entertained to a complimentary dinner about 200 
voluntary motormen who have given their services during the war. 

The Salvage, Stables and Lighting Committee has purchased three 
electric vehicles for refuse collection at £1,304 each. It is intended to 
displace horse-drawn vehicles gradually by electric vehicles. The 
Montague-street depot is now connected up to the Corporation electric 
supply mains, and apparatus for charging electric vehicles has been 
ordered from the British Westinghouse Company. 


NEWCASTLE-ON-TYNE Tramways Committee has approved the draft 
scheme for an Industrial Council for tramway undertakings. The pro- 
posed Council wil] consist of 44 members, made up in equal proportions 
of representatives of employers and employees. The members of the 
Council will retire annually, and will be eligible for re-election. lt is 
proposed to establish nine district Councils for Great Britain, and that 
for the northern area will consist of representatives of the five municipal 
undertakings (Newcastle, South Shields, Sunderland, Darlington and 
West Hartlepool), and seven companies. The District Councils will 
consist of not more than 20 members, half being appointed by the asso- 
ciations of employers and the other half by the trades unions. 

The accounts of the HaLirax Tramways Department for the year 
ended March 31, 1918, show gross capita] expenditure £424,378 (increase 
£2,051); of which £168,248 has been repaid or provided for repayment. 
Revenue was £129,680 (compared with £115,075 in previous year), 
working expenses were £87,610 (£76,136), interest required £11,941 
(£10,983), and sinking fund £13,265 (£12,843), leaving net profit £16,837 
(£15,113). Revenue was 16-65d. (13-48d.) per car-mile, and working 
expenses, including power, were !1-25d. (8-92d.) Passengers carried 
were 22,822,341 (21,180,584), and car-miles run 1,869,357 (2,048,772). 
Units used per car-mile were 2-42 (2-22). 

The question of a revision of fares and stages has been forced upon 
the tramways department of GLascow by the recent increase of wages 
and other charges. In a memorandum prepared by the general manager 
(Mr. J. Dalrymple) it is stated that every reduction in fares since the 
Corporation took over the tremweys in 1894 had resulted in increased 
traftic revente. It was now absolutely necessary to increase this revenue 
in order to meet the increase in wages and the high cost of materials. 
It had been suggested that the further increas2 in revenue required should 
be obtained by a further reduction in fares. It must be quite clear, 
however, to anyone who had been observing the car traffic for the past 
two or three years that the department could not. with the present 
plant, carry any more passengers. Although additional cars were in 
course of construction it would be some-months before any considerable 
number of these would be in service. What was wanted was an increased 
revenue from the present service. No ong would surely suggest that 
more passengers should be crowded into the cars. In America it wax 
quite common for a tramway undertaking to carry an average of 6 to 8 
passengers per car mile, and in this country they used to consider 11 or 
12 a very good average. During the past few months the average 
number per car mile in Glasgow had touched 20. Were it not for the 
overcrowding, the financial position of the department would be hopeless. 
With an average revenue per passenger of 0-78d. it was impossible to 
make ends meet. Glasgow was perhaps the only place in the kingdom, 
may be in the world, where tramway fares were still as they were in . 
1914. With the present revenue only an immediate reduction in wages 
2nd in the cost of material would enable the department to meet its 
obligations. For the year ended May 31, 1918, the revenue was 
£1,421,215, and the expenditure £1,243,662, a surplus of £177,553. The 
expenditure included no charge for interest on capital, and no provision 
had to be made for sinking fund. He estimated that the revenue of the 
financial year which ends on the 31st inst. would be £1,521,215, and the 
expenditure £1,474,800, leaving a surplus of £46,415. The amount set 
aside for depreciation (£124,000) was the same as for the previous year, 
though that sum was now, on account of the great increase in the cost of 
materials and wages, quite inadequate. 

The wages bill for 1913-14 was £441,048, last year it was £649,749, 
for the current year it was estimated at £830,000, and for next year at 
£950,000. Tho estimated revenue for next year is £1,571,000, and the 
expenditure at £1,736,560 (including £245,000 for depreciation and 
renewals), showing a deficit of £165,560. Various items of expenditure 
would increase and repairs and maintenance would show an advance of 
about £100,000. If they got the necessary material they would spend 
over £200,000 during the next 12 months on the track alone. The 
present. traffic conditions could not be allowed to continue, and the im- 
provement of those conditions would cost millions. That money would 
require to be borrowed, and revenue would require to be raised to meet 
interest and sinking fund. In 1894 the Corporation started with a fare 
of $d. fora half-mile stage and ld. fora mile or thereabouts. The 4d. dis- 
tance remained without change until 1911, when twice the distance was 
given. Prior to that date all the higher fares had been altered from 
time totime. Last year 634 per cent. of all passengers carried in Glas- 
gow only paid 4d. fare. Five schemes for improving the finances were 
submittedby Mr. Dalrymple, but the Finance Sub-Committee has adopted 
a proposal to abolish the 4d. fare and to give three stages for ld., and 
to give two stages for each additional 4d. 
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Imperial and Foreign Notes. 


The harbour railway system at MONTREAL is to be converted to electric 
traction. 


The GraFrton (N.S.W.) ratepayers are urging that the gorge hydro- 
electric supply scheme be initiated at once, with a view to encouraging 
local manufacturers, &c., and that the funds be provided through the 
Repatriation Department. 

Messrs. Warburton, Franki, Ltd. (Sydney) offer to supply current to 
Wollongong (N.S.W.) Council for street lighting. Lamps of 100 c.p. and 
200 c.p. would cost £3 per lamp per annum (sunset to midnight), and 
private consumers would be supplied at 6d. per unit for lighting and 3d. 
for power. The electric current would be obtained from the power house 
at the Corrimal- Balgownie coke ovens, which is now supplying the ad- 
joining municipality of North Illwarra. 

The income of MELBOURNE City Council's electric supply department 
for 1918 was £231,473 (an increase of £18,000 compared with 1917). 
Expenses were £122,691, leaving a balance of £108,783 (against £102,799). 
A ter meeting interest and other charges, the net profit was £26,228. 
The capital expenditure amourts to £1,063,105 (increase £25,397). The 
year's caital expenditure included £7,632 for machinery, £6,702 for 
mains, £2,938 for switchboards and instruments ard £2,749 for meters. 

The Minister for Works in New Sout WALES recently visited the 
works of the Steel Products Company at.Waratah, and Mr. Ritchie, 
chairman of the company, said they would be able to produce railway 
wheels, tyres and axles of a quality which would satisfy all requirements 
of Australia. It was the first time that the industry had been undertaken 
on a large scale in Australia. The Minister for Railways promised that 
the company would have a fair deal as far as the State Government was 


concerned, if it would give the quality of material that was required and 
at a reasonable price. 


The British Vice-Consul at Savona (Italy) reports that it is proposed 
to construct a new commercial port, with wharves, fully-equipped quays, 
sheds, Customs depots, &c. There will be six projecting wharves, each 
400 metres long, 185 metres wide, and capable of simultaneously dis- 
charging.four ships each 180 metres long. Three of the wharves will be 
specially equipped for the discharge of coal, with eight movable electric 
elevators on either side, four for each of four ships. The remaining 
three wharves will each have eight movable electric cranes on either side. 


A Commission has been appointed to report upon the question of 
adopting electric traction on the BELGIAN railways, and to submit 
proposals. Before the armistice a Commission sat at Havre on the 
question of railways electrification, and had collected much evidence. 
The projected scheme is to electrify main trunk lines on the overhead 
system. New carriages and motors would be supplied, but the trains 
would be so constructed as to be suitable for steam haulage. Carriages 
would be of the “ coupé vent ” bogey, metropolitan type, interconnecting 
and would have two doors on either side. The idea is to use German 


. railway materials pending its replacement by new rolling stock. 


‘to send experts to America. 


Miscellaneous. 


On Friday last the Lord Mayor of BrraryenamM (Sir David Brooks) 
opened the new Commercial and Technical Library, which has been 
established by the Corporation in the new Council House Buildings. The 
library will provide all consular and trade reports, manufacturers’ 
catalogues, &c., as well as technical and industrial books. 


A verdict of accidental death was retumed at MANCHESTER last week 
in the case of John Robertson, a labourer, who died from heart failure, 
due to electric shock, while cleaning a boiler flue at the Hillcrest Oil 
Company's works, Clayton. Robertson was using a portable electric 
lamp, and Mr. Henry Topham, electrical inspector, said the locking ring 
attaching the two parts of the lampholder was slack, and on one side the 
stranding which prevented the spring contact from touching the metal 
sleeve of the lampholder was broken away. It would, therefore, be easy 
for the terminal to touch the metal work of the lampholder and got 
charged. The lamp looked as if it had been wired by someone who did 
not understand it, and had left it improperly wired up. 


At the dinner of the Newspaper Society on Tuesday the Postmaster. 
General (Mr. A. Illingworth) announced that he had arranged to have 
UNDERGROUND CABLES both for telegraphs and the telephone from 
London to Derby, Nottingham, Leeds, Manchester and Southampton, 
and also to that district of Lancashire which suffered severely in the 
January storm between Liverpool and Manchester. He had arranged 
to spend during this year between £6,000,000 and £7,000.000 by way of 
getting the scheme into proper working order. He had also arranged 

He desired to express his thanks to the 
American Telephone Company for allowing our men to go there and 
examine their system. He had intended that the men should go this 
month, but he was informed that the telephone system in America was 
not acting quite up to concert-pitch, as in this country, and he therefore 
had to delay sending them for some few months. The heavy Gover: 
ment tra ffic had interfered with the trunk calls, but that was gradually 
decreasing. In February, 1914, the actual number of telograms de- 
spatched on Gove-nment business was 44,000: in 1918 the number 
increased to 798,000, and in 1919 it was 875,000. There had also been 
an increase of 10 per cent. in the number of private messages sent away 
between 1914 and 1919, but there had been a certain falling off in Press 


telegrams. Every effort was being made on the part of the Post Office 
to get back to the pre-war level. 
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Educational. ` 


DurnamM County Education Committee has adopted a scheme for the- 
education of apprentices. It is proposed that youths of special ability 
should receive a two years’ training, half in the works and half at the 
technical school, the employers to provide definite practical instruction 
by an expert craftsman inthe shops. A further selection will be made on 
the completion of the course or the full engineering or naval architecture 
course cf the university ; and the remainder of the boys entering the 
works as ordinary apprentices will be liberated from the works for at 
least two half-days per week for attending part-time day classes, and 
attendance at these will be compulsory up to 18 years of age. 


A conference called by the League for the Promotion of Science in 
Education was held at Westminster last week in order to direct attention 
to the continued NEGLECT OF SCIENCE in the educational system of the 
country and its subsequent effects. Lord Leverhulme, who presided, 
said that our system of education should take into the fullest possible 
consideration the means that science had placed at our disposal in the 
daily life and industries of the nation. 

Mr. F. W. Sanderson moved a resolution directing attention to the ` 
continued neglect of science in the country, and calling on the Govem- 
ment to make immediately such changes in all administrative depart- 
ments as should ensure therein an adequate representation of scientific 
men. There must be a complete revolution in education. A scientific 
outlook was greatly needed in the Civil Service. The new examinations 
for the Home Cvil Service were disastrous for science. 

Sir Philip Magnus, who seconded, said it was gratifying to know that 
the Government had not been unmindful of a similar conference three 
years ago. When they considered the wonderful achievements of men 
of science during the last three years they had to admit that, notwith- 
standing the neglect of science of which they complained, our scientific 
men had shown resourcefulness, initiative, knowledge and skill of which 
this country might well be proud. He did not want scientific teaching 
as the expense of humanistic studies. High mora] ideals must be retained 
at all costs and must continue to influence our system of education. 

Mr. Charles Bright urged the need of a change in the Civil Service 

examination and the qualifying age required by the Civil Service. He. 
would like to see men accepted for Civil Service only after they had had 
actual business experience. 
+ Col. Arthur Lynch moved a second resolution requesting a statement 
by the Government as to the measures it proposed to take to carry out 
the recommendations set forth in the report of Sir J. J. Thomson’s Com - 
mittee on Natural Science in the Educational System of Great Britain. 

A third resolution was moved by Dr. H. B. Gray, expressing the view 
that the present public school and university system “‘ failed to produce 
that activity of mind and breadth of knowledge which are essential in a 
liberal education and necessary for dealing satisfactorily with modern 
problems,” and called for a closer co-operation between education and 
industry, and for this purpose emphasised the importance of appointing 
to headmasterships men of high scientific attainments. 

The three resolutions were carried. 


Appointments Vacant and Filled. 


The Council of the British Scientific Instrument Research Association 
require an assistant director of research. Valary £1,000 per annum. 


Applications by May 21 to the Secretary, 26, Russell-square, London, 
W.C. 1. 


West Ham Corporation require an engineer and manager of their 
electricity undertaking. Salary £800, rising by yearly increments of £50 
to £900 perannum. Application.to the Town Clerk, Mr. Geo. E. Hilleary, 
by May 16. 

A head of the electrical engineering department of the Coventry 
Technical Institute is required. Commencing salary £400. Forms of 
application, which must be returned by May 24, from the secretary, Mr- 
Frederick Horner, Education Dept., Council House, Coventry. 


SHananal Municipal Council require a boiler house chemist (salary 
350 taels per month), three assistant engineers (400 and 350 taels), an 
assistant draughtsman (350 taels), an assistant installation inspector and 
an assistant meter tester (230 taelx). Applications by May 22 to Messra 
Preece, Cardew, Snell & Rider, 8, Queen Anne’s-gate, London, S.W. 1. 

A chief lecturer in electrical engineering (£250, rising to £400 per 
annum), an assistant lecturer in engineering (£200, rising to £300), a 
demonstrator in engineering (£150, rising to £180), and a demonstrator 
in physics (£150, rising to £180) are required for West Ham Municipal’ 
Technical Institute, Romford-road, Stratford, E. 15. Particulars from 
the Principal, to whom applications by May 20. 


Á e 


Mr. G. R. Bennett, B.Sc., has been appointed principal of the Newport 
(Mon.) Technical Institute. i 


Lieut. L. C. F. Bellamy has been appointed manager of St. Helens 
Corporation tramways when they are taken over from the local compan 
in October. Lieut. Bellamy is the eldest son of the late Mr. C. R. Bel- 
lamy, general manager of the Liverpool tramways, and he commenced 
his career as assistant to the general manager of the Liverpool tramways. 
Subsequently he became assistant manager of the St. Helena tramways. 
Later he went out to Rangoon for two years as assistant manager of the 
tramways in that city. Returning to England, he was appointed 
general manager of Ilkeston Corporation tramways and electricity works. 
When war broke out he joined the Royal Engineers. and was sent to 
Gallipoli. he coming back he got a commission in the Royal Engineers 
and went to France and Belgium. For gallant services he was awarded 
the M.C. 
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Tenders Invited and Accepted. 


CaRDIFF Corporation require tenders by May 14 for the supply of 700 
-tons of steel tram rails. Forms of tender from the City Engineer. 


Lonpon County Council require tenders by 4 p.m. May 12 for the 
supply of 5,000 Driving and 3,500 Trailing Steel Tyres for electrical 
tramcars. Forms of tender from the General Manager, 23, Belvedere- 
road, Lambeth, S.E.1. 

Dursan Corporation requires tenders by May 20 for the supply of 
12 miles of steel girder tram rails (95 lb. per yard), with fishplates, bolts 
and nuts and 4,300 tie bars, and 1,500 copper rail bonds and 300 cross 
bonds. Specifications from Messrs. Webster, Steel & Company, 5, East 
India-avenue, Leadenhall-street, London, E.C.3. 


Luton Corporation has placed an order with Edison Accumulators, 


Ltd., for a 34 ton electric vehicle at £1,607. 


DoncastTeEs Council has accepted the tender of Dick, Kerr & Company 
for 10 new tramcars at £1,145 per car body, £67 vestibule and £589 for 
equipment. 

Amongst the tenders accepted by the BRITISH GOVERNMENT DEPART- 
MENTS during March were the following :— . 

Post Office.—Automatic Telephone Mfg. Company, protective appa- 
ratus; Creed & Company, telegraph apparatus ; Automatic Telephone 
Mfg. Company, Peel-Conner Telephone Works, Telephone & Microphone 
Company and Western Electric Company, telephone apparatus ; Western 
Electric Company, telegraph and telephone cable; Dussek Bros. & 
Company, jointing compound; London Electric Wire Company & 
Smiths & Phoenix Telephone & Electric Works, telephone cards ; General 
Electric Company, lamps for telephones; Callender’s Cable & Con- 
struction Company, supply, laying, &c., of cables, London-Stanmore 
corner ; Siemens Bros. & Company, ditto, Glasgow. Motherwell; W. T. 
Henley’s Telegraph Works Company, ditto, Liverpool-Manchester ; 
Marconi’s Wireless Telegraph Company, amplifying valves. 

War Office.—M. L. Magneto Syndicate, spares fur generating sets. ° 

India Office.—Chloride Electrical Storage Company, accumulators ; 
W. T. Glover & Company & General Electric Company, cable ; Lan- 
cashire Dynamo & Motor Company, generating sets. 

H.U. Office of Works.—Tredegars, Ltd., wiring at Ministry of Pensions’ 
premises, Regent’s Park. 

Board of Public Works, Dublin.—Handley & Robinson, electrical 
works and supplies, Dublin district. 


. Business Items. 


Mr. W. Price has started in business as an electrical engineer and 


contractor at 26, Russel-street, Plymouth. 


Matthew Wilson and Max Hacker, trading as the Baxter Mfg. Com- 
pany, electric lamp and electric lighting accessory merchants, 23, King- 
street, Manchester, have dissolved partnership. 

The B. E. Company (of London and Birmingham), Ltd., manufacturers 
and shippers of electrical supplies, have removed to Hendon House, 52, 
Upper Thames-street, London, E.C.4. Telephone: City 4047/8. 

The partnership between Chas. A. Carpenter, Edwin Chown and 
Jas. G. Burri (trading as C. A. Carpenter), electrical engineers, 4 and 5, 
Mason’s-avenue, London, E.C., has been dissolved so far as regards 
Mr. Chown. 

Messrs. Henry Butcher & Co., 63 and 64, Chancery-lane, London, 
W.C. 2, will include in their sale of machinery at the Clock Tower Works, 
Lewisham, S.E. 13, on June 3, some electric motors, cables, lamps, &c. 

Mr. H. A. Pearson, A.M.I.E.E., who represents Messrs. Allen West & 
Company and the Reason Mfg. Company, in London and the South of 
England, bas changed his address from 139, Fenchurch-street, to 10, 
Bush-lane, Cannon-street, E.C. 4. Telephone No. City 7493. 

In an artistic folder, issued by the General Electric Company, 67, 
Queen Victoria-street, E.C.4, particulars and prices of Osram lamps 
Atmos type, are given. It is now possible to supply the lamps in 
comparatively low candle-power values, suitable for lighting the interiors 
and exteriors of shops, offices, factories, banks, hotels, &c. 

We understand that a thermophone syndicate is being organised in 
the United States for developing the manufacture of thermophones in 
that country. The parent company (the Holland-Belge Thermophone 
Mij, of Zeist) is closing down the manufacturing business in England 
and does not intend to form an English company at present. The 
Thermophone Company will be liquidated and an office and showroom 
opened in London as a sales and installation agency. Apparently, this 
decision is due to the large outlay on machine tools in Holland to enable 
the company to execute its contracts with the Dutch Government. The 
company, having a large factory at Zeist and Dutch labour being cheaper 
than British, desires to keep the works employed. 

Major Frank Vandervell, who has just started in partnership with 
his brother, Lieut. Percy, under the name of ‘‘ Vandys,”’ as motor car 
agents, &c., at Pembridge Gardens, Notting Hill Gate, was from 1902 
and until the outbreak of war intimately connected with the great 
firm of C.A.V. at Acton, of which his brother Charles is the head. The 
Major held a responsible position in the firm and was universally esteemed 
by allat Warple Way. He was mobilised two days before the declaration 
of war (being then a member of the Artists’ Rifles) and served with 
distinction both in Gallipoli and France, first with the S. Lancashire 
Regiment and then with the Tank Corps, of which he was one of the 
first six officers, and received his majority in January 1917. Major 
Vandervell carries with him from all at Acton the heartiest good wishes 
in his new venture. | , 
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Companies’ Reports, &c. 
ED 
A dividend of 2 per cent., less tax, has been declared by the KAMINISTI-- 
QUIA Power Company for the past quarter. 


VICKERS LIMITED has declared a final dividend for 1918 of 1s. 6d. per 
share (tax free) on the ordinary shares. 


The directors of the British Ever READY COMPANY recommend a 


final dividend of 10 per cent. on the ordinary shares for the past year. 


The receipts of the TAUNTON ELECTRIC TRACTION Company for 1918 
were £3,813, against £3,047. A sum of £755 (against £250) has been. 
transferred to renewals, and £293 (against £140) carried forward. 

At a special meeting of the MARCONI INTERNATIONAL MARINE ComM- 
MUNICATION COMPANY on Friday, the resolution to increase the capital: 
by the creation of 900,000 new shares of £1 each was confirmed. 

The ADELAIDE ELECTRIC SUPPLY Company has declared an interim 
dividend on the ordinary shares at’ the rate of 10 per cent. per annum, free 
of British income tax, for the half-year ended Feb. 28. 

An interim dividend on the ordinary stock at the rate of 10 per cent. 
per annum, free of British income tax has been declared by the MEL- 
BOURNE ELECTRIC SupPLY Company for the half-year ended Feb. 28. 


The directors of the AUCKLAND ELECTRIC TRAMWAYS COMPANY have 
declared an interim dividend of 6d. per share (less tax) on the ordinary 
shares, on account of dividend for the year ending June 30. 

The PETERBOROUGH ELECTRIC TRACTION CoMPANY has declared è 
dividend of 134 percent. (13s. 6d. per share) on the preference shares from. 
Oct. 1, 1913, to Dec. 31, 1915. A sum of £1,500 has been placed to 
reserve, £3,000 to renewals fund, £3,191 to repairs and maintenance 
account, and £2,483 carried forward. 


The directors of the ORIENTAL TELEPHONE & ELECTRIC COMPANY | 
recommend, subject to final audit, payment of the following final divi- 
dends for the year 1918: 3 per cent. on the preference shares (less tax), 
making a total of 6 per cent. for the year; 6 per cent. on the ordinary 
shares (tax free), making a total of 10 per cent. for the year. 


The directors of the GLOBE TELEGRAPH & TRUST COMPANY recommend 
final dividends of 3s. per share (less tax) on the preference, and of 10s. 
per share net on the ordinary shares, making total dividends for year 
of 6 per cent. on the preference and 8 percent. oh the ordinary shares. 


The gross profit of the NORTH oF SCOTLAND ELECTRIC LIGHT & POWER 
Company for 1918 was £6,644, and after meeting interest on debentures. 
and loans (£2,629), and adding £1,700 brought forward, the net profit was 
£5,714. The directors recommend a dividend of 3 per cent., to place £2,000 
to renewal reserve, £1,000 to general reserve and to carry forward £1,214 

The net profit of the CRAIGPARK ELECTRIC CaBLE Company for the 
year ended March 31 was £11,028 (after making provision for excess: 
profits tax), which, with £932 brought forward, makes £11,960. The 
directors recommend the allocation of £2,000 to depreciation, £2,000 to: 
reserve, payment of the dividend on the 6 per cent. preference shares 
(£2,850), and of a dividend on the ordinary shares at the rate of 8 per 
cent. for the year (£3,000), leaving £2,110 to be carried forward. 


The report of the WESTERN UNION TELEGRAPH Company for 1918 ` 
states that the surplus at Dec. 31, 1917, was $29,248,410, foot ae 

educt- 
ing dividends paid and declared, $6,982,381, adjustments of surplus: 
(net), $214,032; surplus at Dec. 31, 1918, $32,518,993. Automatic 
transmission of land line messages had-been considerably extended. At 
the beginning of 1918 about 62 per cent. of the land line business was 
handled by Morse (manual) operation, 35-5 per cent. by automatic and. 
2-5 per cent. by telephone ; at the end of the year 47 per cent. was being, 
handled by Morse, 49 per cent. by automatic and 4 per cent. by telephone. 

The revenue of the OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY,. 
Lrp., for the year 1918 was £50,704 and the expenditure (including. 
£1,178 for debenture interest) £33,347, leaving a net profit of £17,357, 
which, added to £3,100 brought forward, makes an available balance of 
£20,457. The directors propose to place £10,000 to reserve, to pay the: 
dividend on the 5 per cent. cumulative preference shares for the year 
(£2,500), and a dividend on the ordinary shares at rate of 6 per cent. for 
the year, leaving to be carried forward £4,957. 

On Jan. 28, 1918, Hyde Corporation notified their intention of exercis- 
ing their statutory powers to purchase the portion of the company’s. 
undertaking within their area. The remaining local authorities— 
namely, the Corporation of Ashton-under-Lyne, the Urban District 
Councils of Audenshaw and Denton, and the Parish Councils of Bardsley 
and Waterloo, have also notified their intention of purchasing, and 
arrangements are being made to refer to arbitration the question of the 
purchase price. 

The report of W. T. GLovER & Company, LoD., for 1918 states that. 
the result of the trading is a credit balance of £38,673. Adding balance 
from 1917 (£10,770), excess profits refund (£4,859) and cash investments. 
balance (£966), and deducting directors’ remuneration (£1,500), directors’ 
expenses (£38), interest on the 4} per cent. first mortgage debenture 
stock (£4,250) and on the 5 per cent. second mortgage debenture stock 
(£3,390), and transferring £4,000 to the trustees of the second mortgage 
debenture stock, the balance is £42,091. _ Thedividend on the 5 percent. 
cumulative preference shares for the year absorbed £3,562 10s. and it is 
proposed to transfer £2,500 to the first mortyage debenture redemption 
fund, to pay a dividend on the ordinary shares at the rate of 5 per cent., 
and a bonus on the ordinary shares at the rate of 24 per cent., less tax, 
in both cases. and to transfer to reserve fund £20,000, leaving to be carried. 
forward £9,891. 
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The accounts of the ANGLO-AMERICAN TELEGRAPH Company for the 
vear ended March 31 have been issued. Three quarterly interim divi- 
<lends of 154. per cent, on the ordinary, and £1. 10s. per cent. on the 
preferred stock were paid in 1918 and absorbed £157,500, and in February 
Jast the directors paid the final dividend for the vear ended Dec. 31, 1918, 
amounting to £1. 10s. per cent. on the ordinary, £1. 10s. per cent. on the 
preferred, and £1. 10s. per cent. on the deferred stock. These payments 
absorbed £262.500, being the rent paid by the Western Union Telegraph 
Company for the year, equal to 3} per cent. on the ordinary, 6 per cent. 
in the preferred, and 1} per cent. on the deferred stock. A bonus of 
ls. 9d. per cent. upon the ordinary stock and 3s. 6d. per cent. upon the 
deferred stock was paid in February last, and the balance at credit. of 
revenue account (£66,932) includes £1,307 interest received, and the 
balance of £65,625 is available for the payment of dividends for the 
quarter to March 31, 1919. 

For the vear ended Nov. 30 last the gross receipts of the Paka ELECTRIC 
Ratways & Licutina Company fell from £291,041 to £284,255 and 
operating expenses increased from £130,281 to £143,214, the net revenue 
earned in Para being £141,041, against £160,760. As the accounts are 
based upon the legal exchange rate of 16d. per milreis there must be 
deducted £28,032, being loss incurred on remittances (against £38,968 
last vear) and London expenses leaving £107,695 (against £116,060). 
Adding £3,420 interest and transfer fees received and £34,609 brought 
forward, the total is £145,724, from which debenture interest and sinking 
fund (£38,500) and interim dividends (£21,450) must be deducted, 
leaving £85,775. The directors propose to transfer to reserve for de- 
preciation and renewals £20,000, to reserve for contingencies £5,000, to 
pay a final dividend of 4 per cent. on the ordinary shares, making 7 per 
cent. (less tax) for the year, and to carry forward £35,425. Capital 


expenditure of £5,865 was principally due to extensions of lighting | 


system. Passengers carried numbered 21,497,435, against 22,396,896 ; 
car-miles run 3,140,290, against 3,116,359; consumers 6,027, against 
6,272 ; the units sold for lighting and power 3,008,036, against 2,952,046. 

At the recent meeting it was stated that the number of consumers of 
current had increased by more than 14 per cent., chiefly owing 
to the development given to new methods of attracting the small 
consumer ; the units sold were nearly 2 per cent. more than in 1917, the 
industrial power load increased by more than 13 per cent., and the 
revenue derived therefrom by 18 per cent. 


Mr. J. H. Tritton, who presided over the annual meeting of the INDO- . 


EUROPEAN TELEGRAPH COMPANY last week, stated that during 1918 the 
company’s communications remained totally interrupted between this 
country and Russia, but their lines in Russia were being repaired, and 
they hoped before long to have the line through between Odessa and 
Teheran. Owing to the unsettled state of Russia it was impossible to 
make any forecast. They had been able to restore communication 
between Odessa and Tiflis, although for the moment they were again 
interrupted on that section. There still remained the section of line 
between Tiflis and the Russo-Persian frontier, but the company was 
receiving every assistance from the British military authorities and 
Georgians, and they hoped that before long they would be able to get 
the line through. The cable between Odessa and Constantinople was 
reopened for telegraphic tra ffic on Dec. 1, 1918, and had been working 
satisfactorily since. The Odessa end of the cable was worked by the 
company’s staff, but communication was. they believed, again suspended. 
Although that cable linked their system with that of the Eastern Tele- 
graph Company, the carrying capacity of the ceble was only sufficient 
for the local traffic. | - 

Proposals which the directors made to the British Government for the 
restoration and strengthening of the Indo route were under consideration. 
It was not possible to predict when the Government would be able to 
<ome to any fixed intentions on the subject, because the whole question 
must, toa great extent, depend upon the peace terms. No one was more 
acutely alive to the shortcomings of the present telegraphic communi- 
cation with India and the East than the directors, and they were ex- 
tremely anxious to re-establish that portion which was their own concern. 
The directors were carefully following developments in radio-telegraph 
communication. Great strides had been made during the war, more 
especially in reception, and it was quite possible that the company might 
avail itself of that means of communication to further strengthen their 
communications with the East. They proposed paying the same divi- 
dend, tax free, as in previous years and had withdrawn some £25,000 
from the fund for equalisation of dividends. In these davs of financial 
stringency and heavy taxation, the directors felt that it would be hard 
for the shareholders were they to cut down the dividend. There was 
little in the accounts for 1917 that called for comment. Owing to the 
liberal action of their partners in the Cis-Indian Joint Purse, there was 
a sufficient sum, after crediting local trathe receipts and interest on their 
reserves, to pay all expenses and provide a dividend of 7 per cent. on the 
share capital. There was no balance to account for and there were, 
consequently, no special allocations to reserve funds. They could only 
hope that when the peace terms were settled the British Government 
would he able to determine what route should be followed by the company 
in the future. In was to the company’s interests to utilise to the fullest 
possible extent the excellent lines of communication that it possessed in 
Russia and to ensure the provision of their eficient route with the mini- 
mum of capital outlay. The policy adopted bythe directors in build- 
ing up substantial reserves had proved to have been a wise policy. 

-The report and accounts for 1917 were adopted and a final dividend 
of £l. 2s. 6d. per share, tax free, making (with the interim dividend 
already paid) 7 per cent. for the year, was declared. and it was also de- 
cided that a distribution out of the fund for the equalisation of dividends 
be made of £1. 10s. per share. 
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a Re 
New Companies. 

ARMSTRONG, WHITWORTH DEVEL OPMENT COMPANY, LTD. (154,548). 
Reg. April 17, capital £2,000.000 in £1 shares, to acquire and hold shares, 
stocks, debentures, bonds, obligations and securities, and to carry on the 
business of engineers, manufacturers of implements, tools and machinery, 
brassfounders. metal workers, metallurgists, electrical engineers, &c. 
First directors: J. H. B. Noble, S. W. A. Noble and Sir Glynn H. West. 
Reg. oftice: 9, Great George-street, West minster. 

AUSTIN HOOTON & RICHARDSON, LTD. (154,389)—Private company. 
Reg. April 15, capital £2,000 in £1 shares. Motor, mechanical] and clec- 
trical engineers, &c. First directors: H. Austin (managing director), 
A. T. Hooton and A. E. Richardson. Reg. oftree: 64-6, Coombe-lane, 


Wimbledon. 
BOOTHROYD REPAIRS, LTD. (1.54,461).—Private company. Reg. 
April 17. Capital: £5,000 in £l shares. To take over the business of 


the electrical contracting part of the business of H. T. Boothroyd, of 
Bootle. First directors: F. S. Milton (chairman), H. T. Boothroyd and 
W. H. Thomson. Reg. office: 25-33, Chaloner-street, Liverpool. 

CHEMICAL AND METALLURGICAL CORPORATION, LTD. (154,465)—Reg. 
April 17. Capital £1,200,000 in 200,000 8 per cent. cumulative preference 
and 1,000,000 ordinary shares of £1 each. Objects: To acquire from 
F. E. Elmore certain British, foreign and Colonial patents, plant, 
machinery, apparatus and materials (the purchase consideration being 
£1,000,000 in ordinary shares and £55,000) in cash), to acquire any 
patents and rights relating to the extraction of metals and the blending or 
amaluamation of ores and minerals, &c. The first directors are: J. A. 
Agnew, F. W. Baker, H. Guedalla, H. F. Marriott and W. McDermott. 
Rez. office: 701, Salisbury House, E.C. 

FLUXIO WELDING COMPANY, LIMITED. (154,199.)}—Private company ; 
reg. April 8, capital £5,000 in £1 shares, to carry out oxy-acetylene, 
electrical or other welding and re-welding, &c. First directors: T. A. 
Cotton, J. P. Schofield and Dr. H. E. Cockcroft. Reg. office, 5, Raw- 
cliffe-street, South Shore, Blackpool. 

G. J. GARRETT & SONS, LTD. (154.402)—Private company. Reg. 
April 15, capita! £5,000 in £1 shares (2,500 preference). Mechanical and 
electrical engineers, manufacturers of motors, engines and vehicles, &c. 
First directors : G. J. Garrett, B. G. Garrett, and B. J. Garrett. Reg. 
office: Darenth Valley Iron Works, High-stfeet, Sutton-at-Hone, Kent. 

-HEDLEY, MACDONALD & COMPANY, LTD. 154,318).—Private com- 
pany. Reg. April 12. Capital £1,500 in £1 shares. Manufacturers of 


_and dealers in motors and accessories, electrical and mechanical engineers, 


&c. First directors : E. K. Middleton, A. E. Hedley and J. H. Macdonald 
Reg. oftice: 12, Elvaston Mews, S.W.7. 

MARRYAT & SCOTT, LTD. (154,254).—Private company; reg. 
April 9, capital £2,000 in £1 shares, to adopt an agreement with H. 
Marryat for purchase of that part of the business carried on by him under 
the title of Marryat & Place, which comprises the manufacture and erec- 
tion of electrical and other lifts, hoists, cranes and similar machinery. 
Life directors, H. Marryat, engineer, and M. D. Scott, engineer. 

POWER SPECIALITY COMPANY. (1,711 F)—Particulars filed April 12, 
1919. Capital’ $270,000 in $100 shares. Reg. in New York on Feb. 8, 
1900, to manufacture and deal in machinery. Principal office : Man- 
hattan, New York. British address : 315-17, Oxford-street, W., where 
J. N. D. Heenan (London manager) and R. Dunn (secretary) are 
authorised to accept service. 

ROOKS & COMPANY (CLYDEBANK), LTD. (10,305.)—Private company : 
reg. in Edinburgh April 4, capital £7,500 in £1 shares, to acquire the 
business of sheet metal workers carried on as Brooks & Company, at 
Clydebank, also to carry on the business of brass, copper and sheet metal 
workers and welders, heating, mechanical and electrical engineers, &c. 
First directors, D. Brooks, T. Robertson, jun., and M. E. Walker. 
Reg. office, 44, Belmont-street, Clydebank.. - 

TOK MFG. COMPANY, LTD. (154,333).—Private company. Reg. April 
‘12. Capital £10,000 in £1 shares. Electrical, mechanical and general 
engineers, &c. . First directors: E. E. Sharp, electrical engineer, and 
H. H. Holmes, electrical engineer. Reg. office: 6, Earl-street, S.W.1. 


Thirty-Seven Years Ago. 
[From Tue Evectrician, May 13, 18€2.] 


ELECTRIC Licnut aT Winpsor CastLe.—We understand that Mr. 
Crompton, in conjunction with tho Electric Light and Power Generator 
Company, is engaged in the work of introducing the electric light into 
Windsor Castle. Maxim lamps and Biirgin machines are being used. 

THE Gas INTERESTS AND THE ELECTRIC LIGHTING BILLs.—It is stated 
that all the principal London Gas Companies have amalgamated their 
opposition and retained counsel to watch over their combined interests 
as one body. A similar arrangement has also been made between the 
provincial gas companies who are likely to be affected by the Bills now 
before Parliament. It is hoped that the Select Committee will be able 
to report before Whitsuntide. 

EXHIBITION AT BRADFORD.—It is intended to hold a Fine Art and 
Industrial Exhibition at Bradford on the 23rd of June next. It is also 
expected that their Royal Highnesses the Prince and Princess of Wales 
will be present at the opening ceremony. The Exhibition is to be 
lighted by both arc and incandescent lamps, and in order to obtain the 
necessary power the Executive Committee are erecting a Galloway 
engine of 150 H.P. 
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Note Se 


The Electricity (Supply) Bill. 


AT last we have the new Electricity Bill, and so at last we can 
get to work. ’No more “ electricity ” reports from Government 
departments. No more fruitless criticism, and counter 
criticisms of the said reports. For this reason the appearance 
of the Bill at last is welcome, even though its contents may 
not meet with approval en bloc. Imprimis, the Bill will 
require a good deal of cogitation before its exact incidence 
on each of the many interests affected can be determined. 
We may certainly expect a yelp from more than one dog whose 
tail is trodden on! But so far as a first glance goes one gets 
the impression that the drafters of the Bill have honestly tried 
to legislate as equitably as the complex state of affairs would 
allow. First of all, most parties will be pleased that Electricity 
Commissioners are to be appointed straight away. Next, 
District Boards are to. be appointed—a logical sequence. 
Next, the generating stations and main transmission lines are 
to be taken over by the District Boards, as soon as formed. 
Some undertakings may give a gasp at this, but others (and 
many of the smaller ones certainly) will possibly, we bel eve, 
be almost hilarious at the prospect, despite some natural 
qualms as to possible sufficiency of purchase price. A further 
point dealt with is the transfer of the existing purchase rights 
to the District Board. This might not have been important 
in itself did not the Bill insist that wherever the first option 
arises the District Board must exercise its right, except where 
the Electricitv Commissioners expressly consent to postpone- 
ment. As the Bill stands, all companies are thus faced with 
the prospect of being indubitably extinguished in process of 
time ; but, and this is where the hiatus comes in, the con- 
tingency of a possible postponement nullities any chance of 
being certain which will be taken and which will be left. Some- 
thing of the exciting interest of Tattersall’s seems almost likely 
to be imported into the sedate circles of our industry. As to 


finance, a District Board “‘may borrow money.” As an 
interim provision, while District Boards are getting under way, 
there is a figure mentioned of “ twenty million pounds ” as a 
maximum sum that the Treasury may issue to the Board of 
Trade, so that the work of constructing generating stations 
or other necessary operations may not be delayed. 


cere ED: 


The Ministry and the Consumer. 


FInALLy (as Mr. SHORTT forewarned us when he deleted 
the “ electricity ” clause from the Ways and Communications 
Bill), the whole of the powers of the Board of Trade (and this 
Board is the supreme authority in the present Bill) are to be 
transferred to the Minister of Ways immediately he is ap- 
pointed. Whether the recent opposition on this point will 
now be as strong as heretofore is 4 question. The position is 
certainly modified now by the whole scheme being on the table. 
Previously it was a pig-in-a-poke business, since in the Ways 
and Communications Bill the supply of electricity was to be 
handed over to the Minister of Transport unconditionally. 
We did not eyen know whether Electricity Commissioners 
were to be appointed, much less District Boards. True, only 
existing departmental powers were specifically mentioned, 
but obviously the whole scheme was intended. Now, however, 
when the complete scheme, at least in outline, is formulated, 
the actual Minister in charge becomes a consideration of quite 
different importance. Yet it will still be a point of warm 
debate. At this juucture the consumer might very per- 
tinently, if humbly, inquire ‘‘ Where do J come in?” We 
can assure the consumer he does “ come in,” although he is 
tucked away somewhat inconspicuously. There is nothing 
here about “ farthing electricity ” (as in the daily Press), nor 
any golden visions of cheap household electricity. The Bull, 
in fact, ironically, as one might think, takes refuge in archaic 
expression. It says that the Electricity Commissioners may 
so regulate the price to the public that the benefit of any 
reduction in the cost of electricity shall “enure to consumers.” 


nae ee 


Employees and Other Interests. 


Now as to a point of very considerable interest to em- 
ployees— namely, compensation for loss of office. Recently, 
it will be remembered, we strongly supported the movement 
which took place with a view to ensuring that some such 
provision was included in the Bill. We are very pleased to 
note that an adequate arrangement is proposed. Any loss 
within five years is ground for a claim So far, good ; 
but the clause in question refers only to the generating station 
with main transmission line officers when same is vested in 
the Electricity Board. It does not provide for the case where 
the “ whole ” undertaking is acquired, as it can be. “* by agree- 
ment,’ neither does it seem to include the case where the option 
of purchase (cf the whole undertaking, of course) is exercised 
by the District Board. There would seem to be room to 
amplify the provision, but doubtless the Association formed 
for this purpose have already brought to bear their lynx eye 
on this clause. As to labour in general, their interests are 
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. provided for by representation on the District Boards. In 
regard to the main object of the Bill, the duty is laid on 
“ every District Board to provide or secure the provision of à 
cheap and abundant supply of electricity within the district. ? 
But everything hinges on the word “ abundant.” If industries 
are to be decentralised (and this is one of the social desiderata), 
the word must connote widespread availability, not merely 
“ abundance ” at the ‘bus bars. 


a 


Electric Furnaces for Steel Works. 


Last week a joint meeting of the Institution of Electrical 
Engineers was held with the Iron and Steel Institute, the 
subject under discussion being electric furnaces. Six Papers 
were provided. These we hope to deal with in due course. 
At the moment the activities of the Institution are so pro- 
nounced that it is quite impossible to publish all the Papers 
as and when read. The discussion, however, did not deal 
very specifically with the Papers presented at the meeting. 
As to the net result, we confess to a feeling of disappointment 
over the discussion that took place, and we agree to a con- 
siderable extent with the opinions voiced by Mr. Dixon. It 


appears to us that the object of a joint meeting of this kind . 


should be to discuss broad questions which can be understood 
by both of the societies concerned. The main questions in 
this case are somewhat as follows : What does the metallurgist 
require ? How can the electrical engineer provide for these 
requirements ? What is wrong, if anything, in the electric 
furnaces at present available ? Interesting statistical results 
were given by Mr. R. G. Mercer in one of the Papers from 
information obtained by the Ministry of MiMitions, and such 
information should certainly prove beneficial. The other 
Papers were by furnace makers, and were more or less on 
recognised lines. Thus it was to the discussion that one turned 
for new points of view. 


e, ad 


Unproductive Discussion. ° 


UNFORTUNATELY, in the discussion steel makers did not 
state what they desired, nor, generally speaking, what was 
wrong with the electric furnace as at present available. The 
chief defect mentioned was that such furnaces are compara- 
tively small. On the other hand, electrical engineers who 
spoke dealt with such matters as transformers and electrical 
connections, which are really subsidiary to the main problem. 
There is a good deal of truth in the views expressed by Mr. 
Drxon that there is no good in forcing electrical methods where 
they are not commercially practicable He illustrated his 
point by referring to the electric blast furnace. We cannot 
expect this form of furnace to make headway in this country 
where we have abundance of coal. Nevertheless, there is no 
reason why such a furnace should not prove useful in other 
countries where the situation is very different. Similarly, the 
view was expressed that electric furnaces cannot compete in 
the production of steel for structural purposes. That.there has 
been a great deal of progress in the use of the electric furnace 
during the war is: common knowledge. It is also generally 
recognised that the steel which can be produced electrically 
is of very good quality, and is more easily obtained electrically 
than by other means. Some there are who may regard the 
present progress as being rather in the nature of a war phe- 
nomenon than something permanent. We do not think that 
is the case, though undoubtedly huge quantities of steel 
turnings obtained in shell manufacture necessarily lend them- 
selves to utilisation electrically more easily than by other 
means. Although some steel makers expressed themselves 
as being dissatisfied with the results obtained, we do not think 
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there is any question that such makers are in the minority, and 
that the electric furnace, like other electrical developments, 
will succeed notwithstanding the unhappy experiences of 4 few. 
Such experiences are probably due to the fact that sufficient 
trouble has not been taken to understand the capacity of the 
electric furnace and the need for working it with care, just the 
same as in other furnaces. 


— 9 


London Electrical Engineers, R.E. (T.F.)—The officers will 
hold a dinner at Frascati’s Restaurant on June 12, at 7.15 for 
7.30 p.m. Any officer able to attend should communicate 
with Capt. F. Masters, 46, Regency-street, London, 5.W. 1, as 
soon as possible, the accommodation being limited. 


I.M.E.A. Annual Convention.—Owing to difficulties con- 
cerned with catering when the Association visits Ipswich’ on 
the first day of the Convention it has been necessary to make 
the dates for the Convention Wednesday, Thursday and 
Friday, June 18, 19 and 20, instead of the dates prevrously 
announced. | 


Industrial Reconstruction Council.—A Conference on “ The 
Industrial Life of the Coal Miner ” will be held under the 
auspices of the Industrial Reconstruction Council on Tuesday, 
May 20, at 6 p.m., in the Hall of the Institute of Journalists, 
2 & 4, Tudor-street, E.C.4. The Chair will be taken by 
Sir Herbert Morgan, and the opening address given by 
Mr. James Walton, M.P. No tickets are necessary. 


Old Students’ Association of the Royal College of Science. 
The annual general meeting will be held at the Imperial 
College Union, South Kensington, on the 24th inst.,at 3.30 p.m., 
and the questions raised by the petition to the Governing 
Body of the Imperial College, requesting them to take immedi- 
ate steps to raise the status of the College to that of a university 
of technology, is to be discussed. As mentioned in our last 
issue, the annual dinner is to be held at the Café Monico, 
Piccadilly Circus, in the evening after the general meeting, 
the President of the Association, Prof. H. E. Armstrong, 
F.R.S., presiding. Sir Richard Gregory is to be nominated 


,as President for 1919-20. a +4 


The Visibility of Aeroplanes.—An interesting communi 
cation on the above subject is communicated by Mr. M. 
Luckiesh to the “ Journal” of the Franklin Institute. Mr. 
Luckiesh summarises the results of a large number of obser- 
vations of the brightness of earth and sky from aeroplanes, 
and it is, of course, highly important that these surfaces should 
be studied. The data on sky brightness during different 
times of the day are of considerable general interest. The 
great difficulty in rendering aircraft inconspicuous is that the 
earth and the sky are so dissimilar in brightness. It is, there- 
fore, impracticable to secure close resemblance to both, and 
it is obvious that in general an aeroplane, seen silhouetted 
against the sky, will appear as a black speck. 


The Accurate Timing of Electrical Tests.—In a recent 
article in the “ Electrical World,” Prof. F. A. Fartak refers 
to a decidedly important point in some electrical investigations, 
—the need for accurate timing devices. There are many 
operations which are commonly timed with a stop-watch, 
and it is sometimes overlooked that, when the interval of time 
is small, a relatively small inaccuracy in the timing device 
may give rise to serious errors. Prof. Kartak suggests two 
suitable devices for such work, one an improved form of stop- 
watch, the other an apparatus which is accurately controlled 
by a carefully adjusted tuning fork. The tuning fork, like 
the pendulum, is one of the most accurate timing devices 
available, and it is rather surprising that it has not been more 
widely used in electrical tests. According to the author the 
accuracy can easily be maintained‘up to 1/10 per cent., while 
in exceptional cases even 1/100 per cent. error may be excluded. 
The stroboscopic fork, which is a familiar laboratory adjunct, 
permits an accuracy of the order mentioned above. 
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The Tool Room.—Some very practical advice was given 
in a Paper read by Mr. E. Hayes before the Rugby Society on 
“ The Tool Room,” which was truly described as the heart of a 
factory. The storing and inspection of tools is in itself a 
speciality, and the system by which tools are issued to workers 
requires careful supervision. Some hints are also given 
regarding the making of special tools. One point that is worth 
notice is the efficient use of the highly-skilled services of the 
tool-maker. The tool room should never attempt to make 
such articles as standard drills, taps, reamers, &c., which can 
be bought more cheaply from makers who specialise in their 
manufacture, but should devote itself to those tools which 
could not be quickly made and delivered by an outside firm, 
and to repairs of tools in use. | 


The Mechanical Equivalent of Light and the Brightness 


of Black Bodies.—A series of investigations on the above 


subject, by Dr. E. P. Hyde, and Messrs. W. E. Forster and 
F. E. Cady, were recently described in the “ Physical Review.” 
The experimentally determined values of the brightness of a 
black body, from 1,700°K to 2,600°K.were based on the assump- 
tion of a temperature scale according to Planck's equation. A 
value of 70-2 candles per square centi metre was obtained for 
the brightness of a black body at 2,077°K., when there is a 
colour match with a standard carbon filament lamp working 
at 4 watts per candle. This is proposed tentatively as a possible 
absolute standard of light. The investigation readily facili- 
tates a determination of the mechanical equivalent of light 
which, for the wave-length of maximum visibility (A=0-566z) 
is computed to be 000150 +0-00005 watts per lumen. 
Engineering Standards in Australia.—A meeting of repre- 
sentatives of Government Departments, engineers and scientists 
which was recently held at Hobart under the auspices of the 
Advisory Council of Science and Industry, to discuss the 
establishment of an Australian Engineering Standardisation 
Committee. The meeting endorsed the suggestion for the 
establishment of an Engineering Standardisation Committee 
of Australia, and urged prompt action in connection therewith. 
At the outset the members would be appointed on the recom- 
mendation of the engineering societies of Australia. British 
standards are to be adopted as far as possible. 


support the principle of standardisation, and to prepare the 
ground for the Australian Engineering Standardisation Com- 
mittee by adopting the British standards forthwith wherever 
possible. | 

Uniform Motor Design.— While there are naturally modifi- 
cations in the design of motors that are necessary according 
to the special conditions with which they have to comply, 
there is much to be said for the view that, on the whole, greater 
uniformity could be practised with advantage. This point is 
strongly emphasised by Mr. J. Burke in a recent issue of the 
“ Electrical World.” A letter from a large manufacturing 
company is quoted as showing the expense and trouble occa- 
sioned by these needless differences between motors of different 
make but of equal horse-power. It is even suggested that 
deviations are deliberately introduced by some makers in the 
belief—which is probably fallacious—that good * selling 
points ’’ are thus secured. It is suggested that a joint body, 
Tepresentative of leading manufacturers, should be formed 
to co-ordinate design, testing and repair, encourage develop- 
ment work and discuss sales procedure, especially in connection 
with foreign trade. 

Motors for Agricultural Purposes.—The next few years 
will probably see a considerable development of agricultural 
machinery, and with fuller facilities for distribution of electric 
power should find many applications in this field. There 
seems little doubt, however, that the exact requirements of 
motors for agricultural work need closer study. In ploughing 
and other operations too much has sometimes been asked of 
the machinery devised, and it would be useful if the conditions 
for which any given tractor, for example, were designed were 
more clearly defined. The conditions in different districts 
and soils vary within wide limits. This matter was discussed 
some time ago in “ Der Motorwagen,”’ which dealt particularly 
with the size and power of motors for various purposes and 
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suggested, among others, the following points for consideration: 
(a) Can the same machine be efficiently used as a tractor, a 
cultivation machine, and a motor for driving ofher machinery ? 
(b) Is a large engine required for deep ploughing over large 
areas ; to supplement appliances already in use ; and if ex- 


ternal paid labour is also available ? (c) In what circumstances | 


can a small engine be used and which system and design should 


be adopted ? . 

General Ferrié.—A complimentary dinner was given at 
Princes’ Restaurant on Monday, May 12, to General Ferrie, 
C.M.G., LL.D., Technical Director of the French Wireless 
Service, by members of the Council and of the Wireless Com- 
mittee of the Institution of Electrical Engineers. 

In addition to the General, the company included Mr. C. H. Word- 
ingham, C.B.E., President of the Institution, in the Chair; Major E. A. 
Barker, Mr. Charles Bright, Mr. W. R. Cooper, Dr. W. H. Eccles, Major 
J. Erskine-Murray, Lieut.-Col. W. LI. Evans, Mr. Andrew Gray, Prof. 
G. W. O. Howe, Mr. J. S. Highfield, Capt. J. K. Im Thurn, Mr. W. Judd, 
Mr. J. E. Kingsbury, Prof. E. W. Marchant, Sir Henry Norman, Sir 
Richard Paget, Mr. C. C. Paterson, Mr. W. R. Rawlings, Mr. P. F. Rowell, 
Capt. H. Riall Sankey, Mr. E. H. Shaughnessy, Capt. Slee, Mr. Roger 
T. Smith, Mr. A. A. C. Swinton, Mr. J. E. Taylor, Mr. R. H. Tree, Lieut.- 
Col. A. D. Warrington-Morris, and Capt. S. Yokota. 

After the toasts of H.M. the King and the President of the 
French Republic had been honoured, Mr. C. H. Wordingham 
proposed the. health of the guest of the evening, and was 
followed by Dr. W. H. Eccles. In replying, General: Ferrie 
gave an interesting account of the great part which wireless 
telegraphy had played in the war. 

Institution of Electrical Engineers.— WESTERN CENTRE.— 
The Committee of the Western Centre are considering the 
advisability of holding meetings outside of Bristol and Cardiff 
for the benefit of members not conveniently placed with 
regard to these Centres. Further financial support from 
Headquarters in’ excess of the Territorial Grant would be 
needed. ‚The Committee, before placing the matter before 
the Council, accordingly invite members to state whether, in 
the event of two meetings respectively at either Exeter or 
Plymouth and at Swansea being included in the 1919-1929 
programme, they would be able to attend. Opinions are also 
invited as to whether Exeter or Plymouth would be the most 


convenient town for members residing on the south of the 


Bristol Channel. . Information should be addressed to Mr. A. 
J. Newman, Joint Hon. Sec., The Exchange, Corn Street, 
Bristol. | 

SCOTTISH CentTRE.—A summer meeting will be held at 
Aberdeen, on Friday, June 6. The programme will include a 
meeting at the Town Hall, when a lecture will be given by 
Prof. Magnus Maclean. In the afternoon there will be visits 
to works and places of interést in Aberdeen and district, 
including the Donside Paper Works, the Rubislaw Quarries, 
and the Electricity Works, where tea will be served. 


The James Watt Centenary.—On the 8th inst. the Lord 
Mayor of Birmingham (Sir D. Brooks) presided over a meeting 
of representatives of scientific and engineering societies for the 
purpose of inaugurating a scheme for the celebration of the 
centenary of James Watt and to consider. the provisional 
committee’s scheme of an international memorial. The 
scheme provides for the endowment of a Professorship of 
Engineering (to be known as the James Watt Chair) at the 
University of . Birmingham, the erection of a James Watt 
memorial building to serve as a museum for the collection of 
examples of the works of Watt and his contemporaries, Boulton 
and Murdoch, and the publication of a memorial volume. Mr. 
William Mills, chairman of the Provisional Committee, stated 
that the celebration had been cordially welcomed. Although 
they had not vet asked for money, the Birmingham Small 
Arms Company had offered £1,000 on condition that five others 
subscribed the same amount. The adoption of the scheme was 
supported by, among others, Dr. T. Blackwood Murray (on 
behalf of the Institution of Engineers and Shipbuilders). Dr. 
Murray said that feeling in Glasgow was that a large portion 
of the funds should be devoted to the assistance of young 
engineers. They would like to endow a Chair of Engineering 
at Glasgow University, as well as one at Birmingham. Had 
Glasgow University not given James Watt a home he might 
not have done his valuable life’s work. 
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Poynting Chair of Physics at Birmingham.—Dr. 8. W. J. 
Smith has been appointed to this chair of physics at Bir- 
mingham. 

Dr. Smith had a very successful career at Cambridge, where he ob- 
tained First Class Honours in Chemistry as well as in Physics, and was 
Coutts Trotter Student of Trinity College. He is well-known as a writer 
upon eleéctro-chemical subjects, and upon the magnetic properties of 
alloys. His work on electrocapillarity is generally recognised as one 
of the most accurate investigations upon this subject. The earlier work 
is contained in a Royal Society Paper (* Phil. Trans., 1900), and various 
subsequent Papers read before the Physical Society form links in a chain 
of attack upon the complicated problems which this subject presents. 
An interesting side issue is contained in a Physical Society Paper of 1909, 
in which it is shown how hydrogen can be obtained from the reaction 
between mercury and acids without the intervention of any other metal. 
Dr. Smith's earliest work on the magnetic properties of alloys is con- 
tained in a Royal Society Paper (* Phil. Trans., 1908), which has been 
followed by others. by himself and his pupils. The feature which dis- 
tingiushes this work is the attempt which is made on every occasion to 
correlate the magnetic properties of the steel as a whole with those of its 
constituents. Developing this procedure, he has shown that ‘“‘thermo- 
magnetic analysis ° can sometimes be used to determine the chemical 
composition of a particular kind of steel, and often affords a means of 
examining the effects of thermal treatment which has unique advan- 
tages. A recent Paper (“ Phil. Trans.,” 1915) appears to contain the 
first rational explanation that has been offered of the relatively high 
value of the transition temperature in hyper-eutectoid stecls. Systematic 
investigation of steels in the way which Dr. Smith has advocated seems 
likely to lead to further results of great interest and importance. 


The Use of Sodium in Electrical Conductors.—Information. 


has often been given of the devices resorted to in Germany 
owing to the scarcity of copper. Zinc and iron have been 
largely used for conductors, and it is reported that during 1916 
the Berlin Corporation electrical works removed a good deal of 
exterior copper wiring and substituted wire consisting of an 
amalgam of iron, zinc and lead. But surely the most singular 
proposition was that revived in the “ Zeitung fiir Blechin- 
dustrie ” during last vear to utilise sodium. This metal has an 
excellent conductivity, stated to be one-third that of copper ; 
but owing to the very low specific gravity the conductivity on 
the basis of weight for weight is three times as great. The low 
melting point of sodium is a difficulty, and one would imagine 
that the necessity for avoiding contact with moisture would 
prove an even more serious drawback. It was accordingly 
proposed to insert the sodium in hollow iron tubes. The 
German beds of rock salt, it is said, furnish an inexhaustible 
source of relatively cheap sodium. The idea, of course, is not 
new. We are not aware whether it was actually used in prac- 
tice under the stress of war. But it seems scarcely conceivable 


that it can be applied in the circumstances prevailing after the 
war. 


Iron and Steel Institute.—The series of Papers presented 
at the annual meeting of the Iron and Steel Institute on May 
8-9th shows how rapidly subjects are developing. The 
Papers were mainly of a specialised nature, containing in some 
cases voluminous data. Thus, the account of the experi- 
mental investigations of Messrs. A. M. Portevin and N. Garvin 
on the “ Influence of the Rate of Cooling on the Hardening of 
Carbon Steels ” occupied nearly 100 pages ; and the Paper by 
Mr. L. C. Harvey on the use of pulverised coal, 73 pages. Both 
Papers were fully illustrated, and contained much detailed 
information. Other matters dealt with ‘‘ Molecular Constitu- 
tion of High-speed Tool Steels and their Correlation with 
Lathe Efficiencies,” “ The Carburisation of Iron at Low Tem- 
peratures,” “ The Manufacture and Working of High-speed 
Steel,” * The Acid Hearth and Slag,” ‘ The Developments in 
Case-hardening Processes,” &c. We should also like to men- 
tion two highly interesting contributions by Mr. Geo. Taylor 
on “ The Manufacture of Files,” and by Mr. J. C. W. Humphrey 
on “ Macro-etching and Macro-printing.” the latter only re- 
leased by the Admiralty since the conclusion of hostilities. 
These two Papers, and also others in the series, are illustrated 
by some excellent photographs, and it is evident that photo- 
graphy is proving of potent aid in dealing with problems con- 
nected with the surface and structure of steel. 

The Production of Helium.—To many the statement that 
helium is now being used in large quantities for the envelopes 
of airships came as a surprise, as it seemed scarcely possible 
that the gas could be produced in sufficient quantity except 
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at an exorbitant cost. Some interesting notes on the subject 
are given in a recent issue of “ The Engineer.” The difficulty 
of the process of extraction by the aid of liquid air, may be 
gathered from the fact that the atmosphere contains only one 
volume of helium in 250,000 of air. The vapours emitted from 
certain springs, &c., contain from 0-12 to about 5 per cent. of 
helium, but such sources are very much restricted. It appears, 
however, that in 1916, the University of Toronto commenced 
experiments on the extraction of helium in large quantities 
from certain natural gases in Canada, and subsequently a 
plant was laid down in Texas at a cost of about £400,000. It 
is now stated that at the date of the armistice 147,000 cubic ft. 
of nearly pure helium in a compressed, state had been prepared, 
and that plants under construction would give at least 50,000 
cubic ft. per day. Although the atomic weight of helium is 
roughly four, its weight is only about twice that of hydrogen 
(the molecule of helium being monatomic, whereas that of 
hydrogen is diatomic), and its buoyancy is actually 92-7 of 
that of hydrogen. Being non-inflammable, it has, therefore, 
great advantages for airships. To have brought the process 
of extraction to this stage is a marvellous advance. Yet it 
seems as though, even now, the use of such gas is far from being 
a commercial proposition. True, the extraction is now said 
to cost only 5d. per cubic foot, as compared with the enormous 
figure of £340 per cubic foot charged until recently. But as 
hydrogen can be obtained commercially at a cost of about 10s. 
per 1,000 cubic ft., the difference in cost is still very large. On 
the other hand, the fact of its being possible to produce helium 
in such comparatively large quantities should stimulate its 
other technical applications. l 


Obituary. 


The death is announced of Prof. E. TowNSEND, late professor of Engi- 
neering at University College, Galway. 

We regret to announce the death of the Right Hon. Sir Jouw H. A. 
MacpDonALD, G.C.B., F.R.S., Lord Justice Clerk of Scotland, and Lord 
President of the Second Division of the Court of Session from 1888 to 
1915. Deceased took a keen interest in science and especially in elec- 
tricity. He devised a military field telegraph and a course indicator 
for ships. 

We regret to record the death of Mr. W. E. Blake, superintendent of 
the line of the District and Underground Railways, which occurred on 
the 8th inst. at St. George’s Hospital, following the amputation of a leg. 
About seven weeks ago Mr. Blake, who was proceeding to the scene of 
an accident in the tunnel between Blackfriars and the Temple, stumbled 
over the footboard of a breakdown train and sustained severe abrasions. 
Three weeks later septic poisoning intervened and amputation was found 


to be necessary. Mr. Blake entered the District service as a boy and 
was 55 years of age. 


Personal. 
Durham University has conferred the degree of D.Sc. upon Prof. 
Herdman, Prof. Sir Ernest Rutherford and Sir George T. Beilby. 


Arrangements for the Week. 
FRIDAY, May 16th (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. 
“ Notched Bar Tests,” by Major H. P. Philpot., 
MONDAY, May 19th. 


Lecturette on 


INSTITUTE OF METALS. — , 

8 p.m. At Caxton Hall, Caxton-street, Westminster, London, S.W. 
Ninth Annual Lecture. * Radio-Activity,” by Prof. F. 
Soddy, F.R.S. 

. BATTI-WALLAHS SOCIETY. 

1 p.m. At Holborn Restaurant, London, W.C. Luncheon. Mr. 
J. W. Beauchamp will speak on “ The Development of Elec- 
tricity.” 

THURSDAY, May 22nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street. 
London, S.W. Paper on ‘ Electrical Phenomena Occurring 
in High Atmospheric Levels,” by Dr. S. Chapman. 

FRIDAY, May 23rd. 


INSTITUTION OF ELECTRICAL ENGINEERS.—STUDENT’S SECTION. 
7 p.m, At the City and Guilds (Eng.) College, South Kensington, 
London. S.W.” Paper on * Methods of Rectifying Alternating 
Currents and their Application,” by Mr. W. J. Jones. The 
Annual General Meeting will follow. 
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Discussion on Electric Furnaces. 


Joint Meeting of the Iron and Steel Institute with the Institution of 
Electrical Engineers. 


The proceedings were opened by the President of the Iron 
and Steel Institute (Mr. E. Schneider, head of the Creusot Works 
in France), after which the chair was taken by Mr. C. H. 
Wordingham, President of the Institution of Electrical 
Engineers. Mr. Wordingham, in opening the discussion, said 
Sir Robert Hadfield had been largely instrumental in getting 
the Papers, or most of the Papers, for that meeting. 


Mr. A. W. HARBORD said, from the metallurgical point of view, there 
was practically nothing to choose between all the electric furnaces. They 
varied chiefly in regard to the tilting, and mere mechanical details. 
During the war a large number of electrical furnaces of all types had been 
erected. The induction furnace had not been able to hold its own. All 
those erected during. the war had been of the electrode type. The 
metallurgists wanted a furnace metallurgically sound, but without elec- 
trodes. The electric furnace might be very useful as a refiner of Bessemer 
metal, which was likely to be somewhat over oxidised. Even after 
it was practically finished, if it were poured into an electric furnace and 
held there an hour and a-half, it was practically de-oxidised, and the 
product was equal to the best open-hearth steel. Very cheap power 
would be necessary to enable electric furnaces to compete with charcoal 
furnaces in the direct reduction of ores, or with blast furnaces working on 
coke. 

Dr. STEAD said at Middlesbrough the Bessemer plant was being 
replaced by open hearth smelters. It was advantageous to use the open- 
hearth plus the electric furnace, which removed the last portion of the 
phosphorus. 


Mr. A. J. ELLIS said, dn article in the “‘Elektrotechnische Zeitschrift,” - 


just before the war, dealing with the subject of electric steel, did not 
mention that any was produced in this country, but gave the production 
of France, Germany, Austria-Hungary and America as 135,000 tons per 
year. Mr. Mercer's Paper showed that rapid progress had since been 
made. The current that could be used appeared to be limited by the 
size of the electrodes. He had designed carbide furnaces, without 


closed tops, for 10,000 to 11,000 k.v.a., with 40,000 amperes secondary - 


current. So far as the electrical equipment was concerned, there was 
ractically no limit to the size of the transformers that could be built. 
e pleaded for the keynote of simplicity. Having a number of taps for 
connections complicated the problem. Simplicity was desirable in the 
regulating switchgear, as well as in the transformer. A great deal of 
progress could be made if furnace builders and operators placed at the 
disposal of the electrical equipment manufacturers details of operating 
conditions, and requirements, rather than specifying how the manu- 
facturers should comply with those conditions. A number of failures 
had occurred owing to the transformers not being'on a sutticiently 
liberal scale. It should be possible now to get fairly reliable figures 
for the kilowatt capacity required for different tonnages of furnaces. He 
would be glad if the authors could supplement their Papers by data such 
as that. With regard to the bracing of the electrical windings of the 
transformers, the coils should be braced on to the sides, and in the 
directions in which stresses occurred. Any further training complicated 
the apparatus. He would like the number of tappings limited to one or 
two for regulating the voltages, and they should be got outside the 
transformer proper. With systems above 11,000 volts the voltage 
. Tegulation should be done by external alternating-current boosters, or 
induction regulators. With very high voltage system’ it was best to 
step down to 6,000 volts. - 
-= Mr. D. F. CAMPBELL referred to the increase in the production of ferro- 
alloys in this country during the war. At the time the war commenced 
there was one small works in Newcastle making a small quantity of ferro- 
silicon, but in less than a week after being asked to make ferro-chrome 
that was done also, and in 1918 the works consumed 80 million units of 
electrical energy, turned out the whole of the country’s requirements 
of ferro-chrome, and was capable of making the necessary ferro-tungsten, 
of which 250 tons were turned out even in 1915. At tha time of the 
Armistice 10,000 tons of alloys a year were being made. The output 
. of steel from electric furnaces in 1918 was 40 times that of 1914..and the 
kilovolt-ampere capacity used was 100,000. The manufacture of 
electrodes ought to be tackled. A valuable export business might be 
developed with Scandinavia, which was badly situated with regard to 
coal supplies and raw material. Certain alterations had been made 
with reward to the electrical equipment of electric furnaces, but no 
important radical alterations had been made in the efticiency of the 
furnaces, The electric furnace had enabled the whole of the nickel and a 
good part of the chrome to be saved in the remelting of scrap. The 
performance in large works was not usually ag good as in small werks, 
owing to difficulties as to traffic and cranes. One foundry melted 
‘1,966 tons of steel in six months for a current consumption of 617 units. 
He suggested that for furnaces a fixed price per unit might be charged, 
plus or minus a percentage for good or bad load factor. plus a coal clause. 
By putting a number of-furnaces on one feeder full advantage could be 
taken of the diversity factor. 


Sir ROBERT HADFIELD said the application of electric energy to steel 
smelting, especially alloy steel of special types, largely depended on the 
cost of power. He was delighted that there was an important Com- 
mission sitting with a view to bringing about the establishment of large 
power centres from which it was hoped to get current at a much cheaper 
rate. Founders here were at a serious disadvantage in having to pay for 
current £2. 4s. to £3 per ton of steel melted, compared to 10s. to 128. per 
ton in Canada. His firm was able to utilise 100,000 tons of waste 
material by means of the electric furnace for war purposes. He took the 
opportunity to thank Mr. Fedden, of the Sheffield Corporation Electricity 
Department, for his help in that critical time. He had a letter from M. 
Pau! Girod, of the Ugine Works, Savoie, France, in which the writer said 
during the war the production of electric steel at his works was increased 
from 15.000 tons of ingot per annum to 60,000 tons, obtained on furnaces 
working on cold charges. His electric furnaces had produced steel such | 
as cowd not be produced by the Martin furnace with the necessary degree 
of regularity. As long ago as 1899 he designed a tilting furnace with 
conducting hearth, which was used for the manufacture of special. alloys, 
and in 1905 he patented a furnace having embedded metallic poles, 
which was the prototype of all conducting hearth induction steel furnaces, 
and he claimed priority in regard to means of making the heat pass 
through the whole of the molten mass by the longest passage possible. 
They had now at Ugine a number of furnaces having a capacity of 25 tons 
each on cold charges, or 30 tons with liquid charges.. 

Mr. Davip CARNEGIE stated that Canada was placed in an awkward 
position during the war. Their huge surplus of turnings had to be sent 
to the States, while steel for munition purposes was bought from the 
States. It was ultimately decided to install electric furnaces. The 


` undertaking with which he was connected put down 10 6-ton furnaces 
_ Side by side. 


They got as much as 391 tons of steel per day. Canada 
not only had cheap power, but magnesite in abundance for linings, and 
facilities for manufacturing carbon and graphite electrodes. Neither the 
best open hearth basic steel nor acid open-hearth steel could be produced 
in Canada more cheaply than steel from the electric furnace. They were 
using 550 to 575 units per ton of steel melted. They made experiments 
in producing steel direct from the ore, which were not very hopeful, but 
he saw no reason why the difficulties should not be overcome. ‘hey also 
used their electric furnaces for producing ferro-molybdenum, ferro- 
titanium and ferro-silicon, and he hoped they would be given the 
preference in supplying those materials to this country. 

. W. E. BURNAND said the number of electric furnaces in use at 
Sheffield increased continually. Some makers thought a benefit was 
obtained by crossing the electrodes, but the current depended on the 
difference of potential in the electrodes. Mr. Greaves referred to. an 
electrical law discovered by him (Mr. Greaves) and Mr. Etchells, which 
enabled three-phase or two-phase current to be applied to a furnace 
with an unequal resistance in one of the phases, and still maintain a 
balanced load in the primary phases. To get that balanced current the 
voltage would require to vary with the varying resistance of the furnace. 
The out-of-balance current that would occur would not be a serious 
matter. How did Mr. Booth and Mr. Bibby measure the heat from the 
bottom electrode He thought the reactances should be external to 
the transformer, otherwise an iron leakage path would be necessary. A 
simple and cheap way of getting reactance was to thread a U-shaped 
stamping on the ordinary leads, and the reactance could be varied as 
required. . 

Mr. A. Hurcutnson said that electrical energy could be generated 
so cheaply from the waste gases of coke ovens that the electric furnace 
became a possibility by that means, even if the power companies’ 
present charges were too high. : 

Mr. W. Drxon considered it “ swelled-headedness”’ to assume that 
ordinary blast furnace practice would be replaced by electricity. Steel 
melting in 6 to 12 ton furnaces, and not under competitive conditions, was 
a sound proposition. For making alloys and fine steel, as a secondary 
process, it was good, but many of the gentlemen there were sorry they 
had ever seen an electric furnace. If the steel makers could suggest how 
to overcome the troublss some practical good might result from that 
meeting. i 

Mr. E. H. SANITER was of opinion that for structural steels, and even 
finer steels than that. the electric furnace had not the ghost of a chance. 
lf they could get cheaper current and electrodes that would not be 
continually falling into the bath, the electric furnace might be more 
Satisfactory. For certain classes of tool steels he thought there was a 
considerable future for the electric furnace if it could be made of larger 
capacity. 

Mr. E. ADAMSON agreed that the electric furnace would never be used 
for structural steels. He was only interested in the use of the electric 
furnace for the production of pig iron, and it would not be used for that 
to any great extent unless the cost of power were considerably reduced. 
Even $d. per unit,was not cheap compared with 30s. per horse-power-year, 
which was charged in Norway. 

Mr. AsHDOWN said he had seen pig iron which was anything but 
satisfactory made in the electric furnace. Papers read recently before 
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some of the American engineering societies showed that troubles in 
testing and examining electrically-made steels had been most pro- 
nonnced. Good steel could not be obtained from the electric furnace 
without the greatest care and attention. 

Mr. W. M. Morvey remarked that there were enormous losses of energy 
which, if reduced. would do as well as reducing the cost of energy. Mr. 
Camegie said they had in practice in Canada got down to from 550 to 
570 units per ton in steel melting. Sir Robert Hadfield had spoken of 
the cost of energy ‘being 50s. to 60s. per ton. If the price were 4d. 
a unit, and only 600 units per ton were used, that brought the 
energy down to 25s.aton. Economy might also be effected by reduction 
of the cost of electrodes. He commended the manufacture of electrodes 
to those in a position to carry out such processes as the Acheson. 
One could go to steel works and look through air spaces between 
red-hot bricks and see electrical units flying away in thousands. 
What was the secret of the great growth of electric furnaces during the 
war? The answer was one word, “ swarf.”’ A very large proportion 
of the food of the electric furnaces had been tumings and borings from 
shell factories. He thought the electric furnace tide would go on rising. 
Was the induction furnace dead ? It had, from the electrical point of 
view, many attractive features. It would be useful if a Paper could be 
written giving details of the failures which led to its practical abandon- 
ment. It had the advantages that the heat was produced where it was 
-wanted—in the meta] itself—and instead of starting with a temperature 
of several thousand degrees to get a working temperature of 1,600 or 
1,700, the actual temperature required could be obtained direct. 

Mr. Brown (British-Thomson Houston Company) said the speakers had 
not mentioned the composition of the material when they started with it, 
nor when they finished with it, nor what they did tothe stuff. The opinion 
seemed’ to be that the electric furnace would only be used as a refining 
system, but nothing had been said of the American plant recently started 
in which the triplex process had been carried out with the electric furnace 
as the last linkin the chain. The sooner electrical engineers got together 
_ and let the iron and steel makers have power at a farthing, or even less, 
the sooner they would extend their business in electrica] furnaces. 


Mr. H. B. Toy said he put down an electric furnace for melting steel 
turnings and converting them into aeroplane steel. After 18 months of 
this he was quite satisfied as to the merits of the furnace for making 
special alloy steels. Whether electric steel could compete with open 
hearth or Bessemer depended on cheap current, cheap electrodes and 
reduction of designers’ demands for royalties. He would .be pleased to 
give later on particulars of costs if one put down any one of the furnaces 
which were offered to steel makers. 

Mr. Dawson thought a higher voltage, permitting quicker input and 
reduction of diameter of electrodes, was desirable. It was up to the 
designers of electrode economisers to make them a practical proposition. 

Sir Rospert HADFIELD said the 600 units per ton that had been 
mentioned was only for melting mild steel. Making steel would take 
much more. He would like the electricians to go into the question 
whether the heat obtained by electric energy was the same ‘as that 
obtained by combustion. He was inclined to think it was not. Lord 
Chetwynd claimed that by applying electric energy to ingots of 15 to 
30 tons during the cooling of the steel he got rid of a large number of the 
occlusions from the steel, and got in that way better transverse strength, 
and better quality. 7 

Mr. G. W. PARTRIDGE remarked that Mr. Brown considered jd. a unit 
the right price, and Sir Robert Hadfield said 0-4d. In London they were 
offering prices below $d. before the war, and when the engineers were 
again able to purchase economical plant there would be no difficulty in 
supplying well below $d. There should be a special rate for any im- 
provement in the load factor. If it made a difference whether current 
cost 4d. or 4d., it made more difference whether one used 600 or 5,250 
units per ton. Designers should carefully consider the question of 
improving the consumption per ton. 

Mr. Sruvars said, with regard to Mr. Mordey’s remarks on heat lost 
through holes in the walls of furnaces, it should be remembered that in 
making steel one was working at a temperature just on the melting point 
of the refractory, and a considerable amount of escape of air must be 
allowed, unless a more refractory material could be found. He did not 
think very large electrical furnaces would be successful, because if a 
greater heat had to be applied, it must be applied at a greater number 
of points. The roof of a 60-ton Héroult furnace was already in a critical 
state, and if it were further pierced with electrodes it would weaken the 
roof, or the bottom, if bottom electrodes were required. 

Prof. H. Louis remarked that reduction of consumption of current did 
not solve the whole question, as the people in Sweden could do the same 
thing. 

Mr. A. P. Pyne said he had obtained particulars of the cost of running 
an electric furnace in Scotland, and alsa of one further south, and in the 
latter case the cost per ton in the ladle was two and a-half times what it 
was in the former. He thought these differences must be largely due 
to management. He was a great believer in automatic control, except 
for small furnaces, and if automatic control was complicated it should 
be simplified. One should go for transformers that could be repaired on 
the site. 

Mr. Service said his electric furnace experience was limited to a 
furnace of about 35 ewts.. mainly on nickel chrome steel. It was tested 
with two charges of nickel chrome steel, which were made into hollow 
forgings. These were subjected to 33 tons transverse test, and also to 
impact test. and the Government Department to which they were sent 
watched them for non-metallic impurities on the surface, and reported 
that it was the best steel they had ever had. 

Major A. M. TAYLOR said it seemed practicable to supply a single- 
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phase furnace off a three-phase system without disturbing the balance of 
power, by simply superposing the single-phase at the generating station 
upon the mains. He had found the running cost of current supplied to 
large batteries for charging purposes was of the order of about $d. per 
unit, and if an off-peak load could be got from furnace users that might 
be something like łd.. inclusive of fixed charges. 

Mr. V. STOBIE agreed that the only guide people had at present when 
putting down a furnace was what they were told by the designers, but 
Mr. Mercer had given some means of comparing the designers’ statements 
with actualities. His experience was that the current curve was less 
like a sine wave than Mr. Bibby’s. Until the voltage had nearly risen to 
the peak no current was flowing, and there was a marked depression in 
the current wave. In any alternating arcs one had a power factor of less 
than unity, without any phase displacement. The whole thing was the 
mechanical design of the furnace, and its metallurgical possibilities, and 
these varied greatly with the management. 

Mr. R. G. MERCER said, in the early days especially, there was a great 
difference in the ratings of furnaces for the same kilovolt-ampere capacity. 
A 4 ton and a 1} ton furnace would have the same kilovolt-ampere 
capacity. Mr. Carnegic had told them of 10 6-ton furnaces with an output 
of 400 tons of steel a day. He would like to know what kind of steel it 
was. With an average of three heats a day, ł0 6-ton furnaces would 
usually only produce about 200 tons. 

Mr. J. Brssy said the largest electrodes would take 22,000 amperes. 
There were 400,000 tons of pig iron being made every year in the electric 
reduction furnace. 

Mr. H. A. GREAVES said he did not agree with Mr. Bibby’s statement 
that heat generated in the lining of the material forming the hearth was 
of no advantage, as it enabled one to get a higher temperature in the lower 
strata of the metal. If Mr. Stobie’s pressure curve was obtained with 
high potential or current transformers that would iron out the variations 
considerably. l 

Mr. A. SAHLIN said his furnace was evolved to meet the requirements of 
simplicity in form and operation. It was in course of construction, and 
he would give particulars of it later on. 


Testing Permanent Magnets by Means 
of a Voltmeter.* | 


In developing apparatus requiring permanent magnets the National 
Safety Appliance Company of San Francisco found no suitable 
magnets on the market, and undertook to design, build and test large 
horseshoe magnets suitable for such work. A direct-current volt- 
meter was readily rearranged for use in making comparative tests 
of the permanent magnets. It was decided to make the magnets. 
of several laminations of $ in. by 3 in. by 60 in. forged magnet steel 
bent into “ U ” shape and bolted together without air gaps between 
the laminations. The laminations were bent with the 3 in. (7°6 cm.) 
face parallel to the plane of the “ U.” The laminations are tem- 
pered separately in an oil bath and are made as hard as possible 
without causing fracture. They are then magnetised by being put 
in a pair of rectangular coils 15 in. ,(38 cm.) long, each containing 
3,755 turns of No. 18 double cotton-covered magnet wire. With 
the two coils in place, a soft steel keeper having the same cross-section 
as the magnets is bolted across the ends of the “ U,” which project 
beyond the coils.’ 

The magnetising coils are connected in multiple to the 125-volt 
direct-current line through a variable resistance and reversing switch. 
With the circuit closed and all resistance cut out a current of 12 
amperes flows through the coils. This maximum current is rapidly 
reversed several times by the polarity switch and then gradually 
reduced to zero by means of the variable resistance. It has been 
found that the sudden shocks of reversed polarity exert a more 
powerful magnetic influence than is secured by a single charge in one 
direction only. Under this plan the magnetisation of a single lami- 
nation is completed in about 30 seconds. 

Having thus magnetised the iron, the next problem was to find 
means for testing the magnetic strength. No suitable instruments 
were found on the market. Accordingly a magnetometer was built 
up from a direct-current voltmeter from which the permanent magnet 
had been removed. Soft Norway iron pole pieces were fitted to the 
instrument, their outer ends projecting bevond its base and the inner 
portions so connected as to take the place of the magnet supplied 
with the instrument. These pole pieces were long enough to span 
the open end of the ““U” magnets. Tap bolts were used to attach 
the magnets to the pole pieces, so that good contact was assured. 
A current of known strength was then caused to pass through the 
moving coil of the instrument, and the deflection of the pointer was 
read as directly proportional to the magnetic field set up by the 
magnet on the pole pieces. 
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Electric Welding: Its Theory, Practice, Application 
and Economics.” | | 


By H. 8, MARQUAND. 
(Continued from page 543.) 


Summary.—In the present article the Author deals with electric arc welding, and after some general remarks on the subject he proceeds to 


the consideration of the equipment generally used in this process. 


A description is given of power equipments at present available, after 


which the Author passes to the subject of electrodes, electrode holders and protective devices. 


IV.—ELECTRIC ARC WELDING. 


Electric welding has, owing to its cleanliness and suscepti- 
bility to precise adjustment, been highly developed in modern 
practice, particularly as we have seen are these advantages 
obtained in resistance and spot welding. ° 

Another problem, however, is introduced when it is required 
to repair existing structures by welding-up defects in situ. 
Obviously, new material is required to make up for wastage 
from corrosion, or fill up various defects, or even to build up 
new parts to broken structures ; hence, what is required is 
more in the nature of a depositing or brazing process. 

The Benardos system employs a carbon or graphite electrode 
connected to the one pole of the source of supply, the article 


Fic. 23.—WELDING SEAM OF A BARREL, WITH GRAPHITE ELECTRODE. 


to be welded being connected to the other. The graphite rod 


which forms the negative electrode, varying in size from } in. 


to 14 in., depending on the amount of current required, for the 
work in hand, is held in an insulated holder, and an arc is struck 
by bringing the end of the carbon pencil in contact with the 
work and quickly withdrawing it a few inches away from the 
metal. Figs. 23, 24 and 25 show a workman using this appa- 
ratus. . 


Direct current is required for this purpose and ranges from 


100 +o 800 amperes per circuit, depending on the nature of the 
work, the size of the piece and the material. Average work, 
how ever, requires from 200 to 500 amperes. 

The best results with the Bernardos system are obtained 
with current supplied at about 75 to 80 volts, but when this 
potential is obtained from a higher voltage circuit through 
resistance, instead of from alow-voltage generator, there is a 
great loss of energy, and moreover the quality of work is 
likely to be impaired. 

The Slavianoff process is similar in principle to the Benardos 
system. The carbon electrode in the latter system being 
replaced by a metal electrode, which gradually melts and 
supplies the extra metal for filling in or for building up. 

* All rights reserved. 


For heavy cutting, repair of defective castings, and for general 
welding work the Benardos system is usually the more adapt- 
able and more economical. The Slavian off process, on the 
other hand, is usually employed in general repair work, and 
on light and more delicate work, though as far as present 


Fia. 24.— WELDER Usina METALLIC ELECTRODE. 


practice goes the metal electrode system is not suitable for 
welding copper, brass and copper alloys. 
' It is impossible to draw any hard and fast rule as to when 
and where each process should be used. A well-designed in- 
stallation allows for either or both systems to be in operation. 
Under the heading of “ Application ” some typical classes 
of work for each process will afford some guide as to whether 
the Benardos or metal electrode system is the more applicable 
to a particular class of work. 


Fic. 25.— WELDER USING GRAPHITE ELECTRODE AND FILLING Rop. 


The characteristics of the arcs in these two systems differ 
in many respects. In the Benardos system, average work 
requires from 200 to 500 amperes with a voltage drop across 
the arc of 30 to 50 volts. Thearcis usually from 14 in. to 6 in. 
long, but should be perfectly stable within these limits. For 
very heavy work, currents as high as 800 to 1,500 amperes are 
used, but these cases are exceptional and have no bearing on 
average practice. 
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In the Slavianoff process the maximum current used 
approximates to the minimum current used in the former 
process. The range is from 10 to 250 amperes, though average 
work is performed with 50 to 175 amperes. The drop across 
the arc varies from 18 to 30 volts, while the length of the arc 
is very short, rarely exceeding Å in. 

The metallic electrode system of electric welding has the 
great advantage over all other processes in that, owing to the 
peculiar action of the arc, the metal from the electrode is 
carried on to the work in a direct line, thus making it possible 
to work successfully overhead or on a vertical horizontal 
surface. Much discussion has taken place amongst various 
authorities in the past on the question of successful overhead 
welding, and many schemes have been devised by so-called 
experts to accomplish successful overhead welding, and, of 
course, each one has been claimed by its originators to be the 
only practical and efficient method. 

One of these schemes consists of an electrode holder con- 
taining a coil, usually in shunt with the arc. It is claimed 
that the coil sets up a magnetic field in such a direction that 
the particles of molten metals from the electrode are directed 
to the weld, thus causing the filling metal to attach itself in 
particles to the article being welded. In practice this scheme 
however, is found to possess no real or unreal advantages, 
neither does such a coil assist the welder in any way. In 
theory this arrangement is futile when it is borne in mind that 
the temperature of the electric arc is in the region of 3,500°C., 
and that iron becomes non-magnetic at a temperature ap- 
proximately 750°C. The fallacy of this scheme is thus self- 
evident. 

Another arrangement is that of coating the metal electrode 
with a non-combustible and non-conducting coating which 
has the effect of causing the end of the metal electrode to melt 
in the form of a cup thus supporting the molten metal while 
being distributed upon the weld. 

Another theory put forward is the “ Pinch effect.” This 
pinching effect is caused by the magnetic field which surrounds 
any conductor carrying current and which tends to contract 
the material of the conductor. ,Of course, if the conductor is 
solid there is no pinching effect, but if the material is fluid, or 
semi-fluid, it causes the material to contract, or pinch. That 
‘this pinching does exist there is no doubt, but ‘whether it has 
any influence in the operation of welding it is difficult to say. 
Moreover, it is claimed that a coating around the electrode is 
essential to successful vertical and overhead welding. 

In the author’s experience successful overhead welding is 
dependent on none of the above properties. The electrode 
need not necessarily be coated, though in practice, generally 
the electrode is coated with a flux, the flux, however, per- 
forming another function entirely. Undoubtedly the test of a 
welder’s skill is shown in the degree of his efficiency in welding 
on a vertical and overhead plain. The points which go to 
assist in successful overhead welding will be dealt with in a 
later chapter. When work is performed by skilful operators, 
welding performed on a vertical or overhead surface is, in the 
author's experience, more successful even than welding on a 
herizntal surface. The reason for this pessibly is that im- 
purities are more easily kept out of the weld, and usually a 
smaller surface is exposed, to oxidation. 


MACHINERY AND EQUIPMENT. 


Although arc welding plant and equipment has received 
increasing attention in the past, there is still a very consider- 
able scope for improvement in type of generating machinery 
and materials used in the weld. , 

Unfortunately, there are yet many authorities who hold 
diagonally opposite views as to which is and which is not the 
best system and best type of macbinery, and therefore it is 
unwise in a general way to recommend too strongly one or 
other school of opinion. For encouragement, the Author 
ventures to say that with each and every system herein de- 
scribed it is possible, under the directorship of a first-class 
instructor, to turn out good welding, and, indeed, an equip- 
ment which embodies the best characteristics from each system 
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can be very flexible and compete with any known welding 
process of modern times. | 

The equipment of an are welding installation comprises :— 

1. Suitable generating machinery for supplying current to 
the arc circuit. 

2. Control gear, switch gear and arc-regulating devices. 

3. Electrode holders and electrodes. 

4. Protective coverings for operator and the work. 

5. Fire clay, ganister, carbon blocks, clamps, earthing 
devices, &c. 

6. Fluxes and filling material. 


GENERATING MACHINERY. 

Although arc welding has been done, and can be done, from 
any medium voltage circuit, provided sufficient resistance or 
reactance is in series with the arc to cut down the current 
to the value required at the arc, it is now universally recog- 
nised that this method is extremely wasteful and inefficient. 

Arc welding is best accomplished with direct current at 
75-90 volts in the case of the Benardos system and 50-65 volts 
with the metallic electrode system. A low-voltage generator 
is therefore generally used to-day specially wound to give the 


Fic. 26.—Portasie ELECTRIC Ser. . 


right characteristics for arc welding, driven by an electric 
motor, petrol engine or steam engine. The generator should 
be of the commutating pole, compound-wound type, with 
separate shunt field excitation. When more than one arc 
circuit is to be run off the same generator, the compounding 
should be from 14--4 per cent. above level characteristic. 

An arc welding load is extremely severe, and the very fre- 
quent overloads which have to be borne by the generator and 
prime mover necessitates most careful and robust design. 
Moreover, the metallic electrode arc is extremely susceptible 
to slight changes of pressure, and in consequence the unit to 
give the operator the best chance of making a thoroughly 
successful weld must be so designed as to give perfectly steady 
regulation and maintain a smooth, uniform arc. 

It can easily be seen that these virtues are the most difficult 
to obtain in a single arc unit, especially when the unit has to be 
portable. 

When a stationary plant is installed to feed a number of arcs 
in parallel, it is beneficial to provide a heavy flywheel, which 
tends to keep the speed and voltage as steady as possible, and 
to store up and release energy when it is most required during 
the striking of the arcs. 
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The Author has thoroughly tried out the question of voltage 
supply, and has proved that the arc is most stable and pene- 
trating when an ohmic resistance is used in series with the 
graphite electrode absorbing, as near as possible, one and a half 
times the voltage across the arc, and, in the case of the metallic 
electrode, twice the voltage across the arc. - 

Moreover, the arc circuit must be capable of fine adjustment. 
‘In the case of several arcs in parallel, the adjustment must 
be made by regulating series rheostats ; but in the case of 
single arc units the regulation may be obtained either by field 
excitation or by series resistance, or bv a combination of the 
two. : 

When a petrol engine is used as a prime mover, a balancing 
relay circuit may be connected in parallel with the arc circuit, 
with a make-and-break switch to cut out or in the relay circuit, 
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according to whether the arc is in operation or not. This 
device steadies the engine and considerably assists the govern- 
ing during the make and break of the arc. 

Fig. 26 shows a neat portable petrol electric set designed 
specially for one operator, and is foolproof and weatherproof. 
The protective curtains and switchgear casings are left off for 
the purpose of photographing. The combined weight of the 
set is under 30 cwt., and it is capable of delivering 10 kw. con- 
tinuously, with a petrol consumption of less than 1 pint per 
` kilowatt-hour when the plant is kept in good repair. Lighting 
circuits and connections for portable electric tools can be 
operated simultaneously with the arc. 

A much heavier petrol or paraffin unit, also designed by the 
Author, is shown in Fig. 27. The whole of the electric side 
was built and erected by the British Westinghouse Company. 
The equipment shows an Aster-Westinghouse generating set 
of 26 kw. normal output, designed to permit of working mul- 
tiple arcs in parallel and intermittently when using either the 
graphite or metallic electrode. The generator is capable of 
allowing satisfactory operation over a considerable regulation 
curve, thus enabling a considerable variety of work to be 
carried out satisfactorily and economically. The direct- 
coupled exciter also provides current for lighting and for 
portable grinding or drilling machines. The petrol engine 
develops about 50 H.P. when running at 1,150 revs. per min., 
and is closely governed to deal with throwing on heavy over- 
loads from no load very intermittently. 

The generators, it will be seen, are all rainproof, the machines 
having to work on long continuous runs in all adverse con- 
ditions of place and weather. To facilitate periodical inspect- 
tion, the van body is removable without disturbing the plant 
in the slightest degree. The body work, which was carried out 
by John Norman, Ltd., of Cardiff, is all interchangeable with 
duplicate waggons. The cable, 550 yds. of which is carried 
by each wagon, has “ cab tyre ” sheathing, and is carried on 
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the rollers in damp-proof boxes mounted on the side of the 
chassis. About 150 gallons of petrol can be carried in the 
tanks. The tank, seen mounted over the generator, is kept full 
by pumping up from a large tank beneath the chassis. 

The control panels (Fig. 28) are mounted on spring frame- 
work. These are of black enamelled slate. On the right is the 
exciter panel and distribution panel. The left-hand panels 
contain the control gear for the multiple arcs. It will be 
noticed that the switches are double pole, two way, and the 
outer two switches are cross-connected respectively for re- 
versing the polarity of the arc. The centre main switch 
enables the series field of the generator to be reversed, which 
under certain conditions is of great advantage. 

The heat flowing to the article welded should be quite 
constant—a point of cardinal importance for reliable and 


a (* Fig. 28.—CONTROL PANELS. 


homogeneous welding. It is impossible to avoid the constant 
lengthening or shortening of the arc, and the consequent 
continual alteration of the resistance while welding, resulting 
in a varying current and heating effect. 


(To be continued.) 
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The Examination of Materials 
X-Rays. 
(Concluded from page 549.) 


by 


GERMAN WORK ON THE SUBJECT. 

¥ Prof. A. W. PORTER presented translations, prepared by Sir Robert 
Hadfield, of two German Papers on *‘ The Principles Governing the 
Penetration of Metals by X-rays,” by Dr. G. Respondek, and “ The 
Investigation of Metals by means of X-rays,” by F. Janus and M. 
Reppchen. The former contains a summary of the principles under- 
lving radiographic work in ferrous metals, important relations 
touched upon being the connection between voltage and limit wave- 
length, between wave-length and coefficient of absorption of the 
material acted upon &c. Reference is also made to the scattering 
effect of the particles through which the rays pass, which tends to 
impair the photograph, and must be corrected by lead screens of 
suitable thickness. Einstein's simple equation is of the form 
eb =hn, where e and A are constants, V the voltage, and n the fre- 
quency. The limiting wave-length thus decreases with increasing 
voltage, and the point of maximum energy in the spectrum also 
shifts towards a smaller value of A. In view of the high voltage 
demanded, the Coolidge tube is the only one of real suitability for this 
work. A series of photographs is presented showing the use of the 
method. Thus, a view of an iron staircase reveals faults in the 
shallow grooves‘of the metal. The limit to the size of the fault 
detachable is taken as 14 per cent. of the total thickness of material. 
As an example of the utility of the method in examining ferro- 
concrete, reference is made to the revealing of (1) the cement. content 
of the concrete, (2) the degree of warping, rusting and cracking. 
These faults were clearly indicated in a radiograph of a concrete slab 
100 mm. thick. The second and longer Paper, by Messrs. F. Janus 
and M, Reppchen, is divided into two sections dealing respcctively 
with principles and applications. The initial section is exception- 
ally complete, the nature and formation of X-rays being explained, 
the relations between hardness, velocity, voltage and spark-length 
being shown in tabular form, and a diagrammatic synopsis given of 
the complex processes that take place when material is penetrated. 
Technical details and the limits of pictorial representation are dis- 
cussed, and the important question of protecting workers from the 
effects of X-rays is briefly studied. In Section II. a series of photo- 
graphs is again presented, showing how faults can be detected. 
Simple blow-holes a few millimetres thick are sure‘to be detected, 
and likewise crowds of smaller blow-holes. Cracks running parallel 
to the path of the rays can be recognised, but those which run at 
right angles, or vary greatly in direction, are in general not visible. 
It hardly appears possible to draw conclusions regarding density of 
material—e.g., in concrete. (Sir Robert Hadfield, in a footnote on 
this Paper, remarks that the author does not seem to be fully aware 
of the advances made in the knowledge of the subject in other 
countries. ) p ; 
SOME OTHER APPLICATIONS. 

Among other contributions which were made may be mentioned 
that by Mons. H. Pihon and Mr. Geoffrey Pearce on ‘‘ Apparatus 
Used for Radiometallography,” and by Capt. R. Knox and Major 
G. W. C. Kaye on “ The Examination of Timber by X-rays.” The 
latter was a particularly interesting account of the methods followed 
in the inspection of parts of aeroplones where timber is a 
constituent, | 

Sir Robert Hadfield, Mr. S. A. Main and Mr. J. Brooksbank 
described some experiments undertaken at Sheffield University on 
‘* Testing the Absorption of Different Steels under X-rays.” Experi- 


ments were made both with fluorescent screens and by photo-. 


graphic exposure. The development, intensification and printing 
had to be done very carefully, otherwise incorrect results are ob- 
tained, and the relative densities may even be reversed. Experi- 
ments were made on specimens of three types of steel, cut into 
discs, a standard of pure iron being retained for reference. From 
observation of the densities of negatives the relative densities could 
be correctly surmised, but two of the specimens could not be satis- 
factorily distinguished with the fluorescent screen. Confirmatory 
experiments were conducted on a series of discs of progressively 
increasing thickness, the idea being to match the shade of the images 
and deduce in densities therefrom. In a rough manner the resis- 
tance of steels to X-rays, relative to pure iron, could be determined, 
though in certain annealed and hardened specimens contradictory 
results were obtained. 

A further contribution by the same authors dealt with “ X-ray 
Examination as Applied to the Metallurgy of Steel.” The chief 
difficulty has been the limit to thickness of metal that can be ex- 
amined, but depths up to 4 in. seem to have been successfully 
examined during recent years. Of great importance is the facility 
afforded by the method of seeing into the interior of steel castings 
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and forgings, and the detection of such flaws as the “ pipes” found 
in some forms of steel ingots. The method would be greatly ex- 
pedited if it were found possible to make use of the fluorescent screen, 
especially when the majority of specimens treated are exepcted to be 
free from defects, and no permanent record is therefore required. 
Another advantage would be diminution in expense of tests. X-ray 
examination does not magnify defects, and can therefore only reveal 
those visible to the naked eye. The method can hardly replace 
chemical analysis for the study of the composition of steels, but may 
prove a valuable supplement. : 

Sir Robert Hadfield also presented a Paper dealing with “‘ Radio- 
graphic Examination of Carbon Electrodes used in Steel-making 
Furnaces.” In view of the trouble experienced in connection with 
the fracture of such electrodes, especially in handling, X-ray methods 
seem promising. Similarly, the detection of broken ends of elec- 
trodes, which are apt to fall into the steel bath, deserve considera- 
tion. The Paper relates chiefly to amorphous carbon electrodes, 
and a brief description of their manufacture is givem. Full data 
relating to a series of specimens are assembled in tabular form. In 
this case impurities could be fairly revealed on a fluorescent screen, 
so that reasonable homogeneous specimens could be tested in one 
second or less. Some photographs were reproduced showing the 
variety in structure of different types of electrodes. So far it 
appears that such tests of structure do not shed much light on the 
behaviour of electrodes in practice. A coarse structure is appa- 
rently not detrimental to freedom from fracture in practice. Small 
boxes of materials did not prove very useful. Radiographic experi- 
ments would seem to be specially useful in connection with manu- 
facture of electrodes—e.g., in studying the effect of baking tempera- 
ture and composition. l 


THE TESTING OF X-RAY TUBES. 

A method of testing X-ray tubes for definition was described by 
Mr. J. Brooksbank. The sharpness of definition of shadows pro- 
duced on the radiograph depends primarily on the smallness of the 
focal spot, leaving out of account the effect of secondary radiation. 
Some forms of work require very high good definition, and therefore a 


_ small target, which, however, would have a correspondingly short 


life. The size of the focal spot is thus a good guide to definition. 
Visual observation affords one means of determining its size, but the 
boundary is sometimes rather indefinite, and with hot cathode tubes 
almost impossible owing to masking of the spot by the white light 
of the cathode. In a Coolidge tube one may also judge by the pitted 
area of the target. A good practical test of definition is to make a 
radiograph of a wire gauze of fine mesh (t.e., 45 per inch). A more 
satisfactory method, however, is based on the use of two parallel 
wires, radiographs being taken at increasing distance. One may 
also examine the shadows produced by a single wire. By working 
with two parallel wires one may calculate the length of the source 
from the formula— 
S=(w+d)T, 
L 

where S=length of source, 'w=space between the two parallell wires 
D=diameter of each wire, 7'=distance of source from plate at 
critical position, L =distance of wires from plate at critical position. 
Diagrams are given showing how this critical ‘‘ position ”? can be best 
judged. Other methods involving circular sources with single wires 
and with two wires were described. á 

Lieut.-Colonel C. F. Jenkin narrated some experiences in attempt- 
ing to detect hair-cracks in aero-engine crankshafts by X-ray 
methods. The results, however, were disappointing, even obvious 
cracks about 6 cm. long being invisible on the radiograph. 

Mr. R. E. Slade presented a Paper on ‘‘ Contrast and Exposure in 
X-ray Photographs Through Metals.” Mathematical relations 
connecting exposure and density are discussed, one important point 
being that in order to secure true representation the relation must 
be of the logarithmic type defined for visible light by Hurter and 
Driffield. A similar relation holds for X-rays. A further question 
discussed is the quality of X-rays giving the maximum contract in 
photographs through metals. Here again the relation is logarithmic, 
and both the nature of the material and the emulsion on the plate 
have to be borne in mind. Thus, it is shown that for detecting flaws 
in iron sufficient contrast is obtained if a wave-length of 0-3—0-45 
+10-8 cm. is used. - 

INSTALLATION AT THE CREUSOT WORKS. 

Mr. E. Schneider gave an interesting account of the industrial 
X-ray examination of metals at the laboratories of Messrs. Schneider, 
Le Creusot. The normal working current used in these investiga- 
tions is 4 milli-amperes, with a 25 cm. spark-gap and a terminal P.D. 
of about 120,000 volts. The investigations included (a) researches 
into segregation and blow-holes, (b) examination of steels containing 
different percentages of tungsten, and (c) examination of compound 
metals. Photographs were shown illustrating blow-holes in fish- 
plates, some near the surface and others central and large in volume 
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Other photographs illustrated the diminution in the number and 
size of the blow-holes when the quantity of aluminium added to the 
casting was increased, showing the deoxidising action of the metal 
on the molten steel. In practice, when it is desired to ascertain 
whether blow-holes are present in a casting a small piece of extra. 
metal, 20 mm. to 30 mm. thick, is cast in one with the main casting, 
and radiographed in order to ascertain if the métal is sound. Un- 
fortunately there are limitations to this method, owing to the lack 
of penetration of X-rays beyond 45 mm. of ordinary steel. Even 
for this thickness the exposure is considerable. A very interesting 
series of radiographs showed the effect of progressively increasing 
the content of tungsten from 5 to 22-23 per cent. This increasing 
proportion of tungsten makes the steel less permeable, and accord- 
ingly the image is less dense. Similarly the diiference in carbon 
steels containing respectively 0-6, 0-9 and 1-17 per cent. of carbon is 
clearly visible. It thus appears practicable to apply radiographic 
methods for the purpose of rapid analysis in special cases—e.g., 
to differentiate specimens when carbon steel bars have been inad- 
vertently mixed among tungsten steel bars. Radiographs also 
reveal clearly the nature of compound structures—e.g., one in which 
the centre bar and small bars were made of a constituent of lower 
atomic weight than the main mass. One other practical case quoted 
was the examination of an ingot of aluminium by radiographic 
means. This enabled the ingot to be sawn through without error 
at the end of blow-holes revealed in the photograph. In conclusion, 
Mr. Schneider emphasised the great importance if increasing the 
depth of penetration, especially in the case of steels of high atomic 
weight. It would be of immense value to metallurgy if depths of 
20 cm. or over could be treated. An alternative line of inquiry is the 
study of more sensitive detectors than those at present known. 


- DISCUSSION. 

Lieut.-Col. JENKIN remarked that Prof. Bragg had implied that the 
detection of slight differences of thickness did not depend upon a per- 
centage difference of thickness. He (the speaker) did not entirely agree. 
It obviously must be much more difficult to detect a flaw of 1/10 mm. 
through 45 mm. of steel than it would be without such a block of metal 
in front of the flaw. The thickest flaw which his work had led him to 
try and detect was about 1/1,000 of an inch, and he had entirely failed 
to detect such 'a crack through an inch of steel. The point was so im- 
portant that it should be cleared up. 

Prof. Braga, in reply, said that there was no real disagreement, he 
thought, between Col. Jenkin and himself. Of course, it was more 
dificult to detect a slight difference of thickness when the rays had to 
penetrate a lot of material ; he only meant to convey that the percentage 
difference contrast on a photographic plate was not the same as the 
percentage difference of radiation. The matter was dealt with more 
fully by others, such as Dr. Slade, 

Prof. T. TURNER said that he had examined a number of cast 
aluminium cylinders in connection with war work, and had forwarded 
photographs illustrating defects, which were quite plainly visible in 
the photographs. In a plan of two of the cylinders, the internal 
ribs of the cylinders appeared to be black, he thought because of the 
excessive thickness of the metal (about 20 mm.) in that particular place. 
In one photograph there were blow-holes which could be seen perfectly 
clearly, and in another photograph imperfections were plainly shown. 
Another photograph of a defective cylinder was produced. As illus- 
trating the photography of an explosive mixture, together with the 
metal, Prof. Turner had examples of the bullet, and the defective pipe in 
front, the aluminium part, and also of the explosive portion. He (the 
speaker) and Major Hall-Edwards were also conducting some experiments 
with the object of detecting flaws and blow-holes and inclusions in brass. 
Some interesting results had been obtained, but they were not yet at a 
stage when he could say anything definite about them. He hoped in 
due course to be able to give fuller particulars. 

Mr. A. A. CAMPBELL SWINTON, F.R.S., said that there was room for 
improvement in X-ray tubes. Nowadays it was possible to get through 
@ thickness of metal that in the early days would have been quite im- 
practicable, but the problem required more study on engineering lines. 
Even the best present tubes only made use of a few milli-amperes of 
current. He would like to see someone put 10 kw. into a tube. He 
assured the meeting that that was not an impossibility. 
telegraphy one encountered a similar problem. [or the purpose of 


producing continuous electric waves vacuum tubes, originally used as’ 


detectors, were now being used as oscillators. With glass tubes about 
4 kw. was the limit. In conjunction with Sir Charles Parsons some 
years ago, he (the speaker) had made a tube in which they used up to 
600 watts. If one got much above that the tube would melt. It did 
not much matter how big the tube, or what precautions were taken ; 
it was impracticable with glass to use anything bigger. 
was no difficulty about making tubes of steel. The only trouble was to 
deal with the included gas. In order to avoid this trouble the whole 
tube was heated red hot by means of gas from the outside during ex- 
huastion. Another possible method was to enamel the whole interior 
of the tube, just like a saucepan. That was done in one form of mercury 
pump. If a steel tube of the Coolidge tvpe were constructed 2 ft. or 
3 ft. in diameter, and 10 kw. at 3,000-4,000 volts were put into it, one 
might be able to obtain much greater penetration. The whole subject 
Tequirtd treatment on engineering lines. He imagined that £1,000 
would go a long way on experiments devoted to such work. In apparatus 
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for producing electrical oscillations, one had a hot cathode, kept white 
hot, of tungsten wire, and an anode and an intermediate electrode. 
Such tubes were actually being made at the present moment, he thought, 
to work at 5 or 10 or perhaps more kilowatts; similar methods should 
be applied to the production of Röntgen rays. 

Dr. LINDEMANN, referring to the point raised by Col. Jenkin, said 
that one could easily detect a very thin layer of steel by using soft 
X-rays. One would have to start with very hard X-rays, but by the 
time they had gone through 45 mm. of steel the very soft ones would 
all have been filtered out. 

Dr. ©. A. Epwarps emphasised the vital bearing of this work upon 
the future of all metallurgy. It was a pity, from the scientific stand- 
point, that the war started just at the moment when Prof. Bragg had 
got out his important work. He hoped that he (Prof. Bragg) would 
now be free to resume his experiments on metallurgical lines. 

Capt. Jackson, Admiralty Inspector of Steel in Sheftield, said that 
X-ray methods might prove of practical value in dealing with the 
inspection of naval ordnance, more particularly in investigating cracks in 
material. Inspectors of such material desired to pick out flaws and 
to examine material very rapidly. An enormous amount of material 
went through their hands, but usually they had only been able to 
examine the surface. The application of X-rays, however, would 
enable them to check interna] flaws without it being necessary to keep 
any permanent record of the observations except in cases of defect or 
suspicion of defect. In such work it would be a great advantage to use 
a fluorescent screen. There was one very important development which 
apparently had not yet been reached, and that was the examination of 
heavy gun forgings. In such cases there were sometimes small defects 
in the steel, particularly nickel-chrome steel, which did not always 
appear on the surface. Thus, in turning a gun forging certain flaws 
appeared. With further turning they disappeared, but other flaws 
made their appearance. When they came to the finished gun forging | 
perhaps there were no visible flaws and then the inspectors had to make 
up their minds whether there were any flaws in the forging or not. As 
they could not see any, they had to say there were none. But, in order 
to run no risk in doing so, it was necessary to have a large margin of 
safety in the design, whereas if they could be perfectly certain that 
there were no flaws that margin could be reduced. A large margin of 
safety meant unnecessary strength and weight, and there was waste of 
material and efficiency. Consequently if by X-ray examination the 
existence of flaws in thick steel forgings could be ascertained with 
certainty, it would be of great practical advantage in the development - 
of ordnance. There was another direction in which such a method 
would be valuable. During the times of pressure through which we 
-had recently been, the assembling and inspection of fuses had to be 
carried out with great rapidity, and there was always the possibility of 
important components being left out. In two particular instances 
which came under his notice an X-ray examination would have enabled 
him to settle this point without the trouble of having them taken to 
pieces and then reassembled. He did not know at the time that X-ray 
examination was a practical proposition and the work involved was 
enormous. 

Mr. S. A. POLLOCK, representing the Postmaster-General, said that 
the Post Office 20 years ago appreciated the possibility of using X-rays 
for the examination of soft materials, for instance, the examination of 
gutta-percha for submarine cables.. It had been difficult to examine 
gutta-percha in bulk, although it was well known that it came into 
this country adulterated in every possible form. It had always been 
difficult to select samples which were absolutely pure and free from 
adulterating materials, and, therefore, X-ray examination had been 
used with great success. He was, of course, referring to the old-fashioned 
method of examining such materials by means of X-rays. The Post 
Office had not yet used the method for examining steels, which was a 
new development. There were, however, a large number of problems 
occupying the attention of the Post Office at the present time in con- 
nection with metallography. A typical defect which caused much 
trouble was in the lead sheaths of underground cables. Sometimes, 
after a lead sheathed cable had been laid for two or three years—and 
such cables often involved a capital expenditure of £100,000—the lead 
was found to be defective, owing either to the effects of expansion or 
contraction. The sheath was found to have opened and the cable had 
to be drawn out and replaced. Metallography had been found very 
useful in detecting such defects, including faults in manufacture, before 
the cable was laid. The temperature of the lead in the press was often 
responsible for failure. The Post Office was also very much interested 
in the constitution of metals and in ascertaining why stainless steel 
resisted oxidation and whether it would resist nitric acid and hydro- 
chloric acid. They would like to know whether X-ray examination 
would show the reasons for this non-corrodibility, because this matter 
was of very great importance in the manufacture of submarine cables. 
A submarine cable with ordinary material was assumed to have a life 
of 20 years, this being fixed by the corrosion of the sheath. He antici- 
pated that in the future radiometallography would afford valuable 
information in this connection. He was also interested in the power 
‘required to examine thick castings of metal or metal made in large 
forms. It seemed a very remarkable thing that there should be pene- 
tration through such thicknesses and showing relatively small defects. 
In many cases which had come under his notice small defects had only 
shown themselves after many years in use. Again, the Post Office was 
interested m the application of X-rays to wood, being large users of 
oak, for example, for the arms of telegraph and telephone poles. It 
was difficult for a Post Office engineer to determine whether a pole had 
reached the point of requiring renewal. It might be perfectly sound on 
the outside, but unsound internally. 
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A New Electrically-Driven Winding Equipment. 


Wf Recently there has been put to work a: Kilton Collieries an 
interesting example of an electric winder representing the latest 
practice in geared alternating-current winders. 
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however, this engine developed defects, and its replacement became 
increasingly urgent. It was imperative that the steam winder 
should remain on duty until the last possible moment, and that the 
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hic. 1.—GENERAL ARRANGEMENT OF BRITISH WESTIN 


The winder was built to replace a beam-type engine with overhead 
‘drum, which, although somewhat expensive to run as regards steam 
consumption, was on the whole free from costly repairs. Latterly, 


GHOUSE ELECTRIC WINDING 


ENGINE AT KILTON COLLIERIES. 


change over should take place during a week-end. This was success. 
fully accomplished, and the electric winder started work promptly 
on the Ménday morning without any hitch. The new winder house 
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is built immediately behind (relatively to the head gear) the old 
engine house; this incidentally resulted in the distance between 


Fia. 2.—ELECTRICALLY-DRIVEN WINDER. 


the head sheaves and drum being increased in the rope plane, thus 
favourably affecting the angling of the ropes. 

By this arrangement of buildings, the rapid transference of the 
ropes to the new drum, and the clearing of a way for them through 
the upper part of the old engine house was greatly facilitated, whilst 
at the same time no alterations whatever to the head sheaves were 


necessary. l ' 
“The winder has been designed to suit the following conditions :— 
Depth of shalt: ccc idees.ccetesasins cacsenscecevnsieve 720 ft. 
Net load of stone .............ccceeseececscececeeeers 3°5 tons 
Weight of cage and chains .....................008 3 tons 
Decks per cage ..........cccscscccsccsescscncscssseees One 
Tubs per cage feces sascscessescedncvonsstneveusaeods Two 
Weight of one tub ..essesssssssssssensessensees 0-65 tons 
Output per hour .sessesseesssossssssssroessessses 180 tons (ironstone) 
Time of winding .............ccccescscescecseseeeees 45 seconds 
Decking interval ................cccecscscnceeeceeees 15 seconds 
Total time each wind ................ccecsceeeeeees 60 seconds 


Drum, cylindro-conical 


Tum on small diameter ...............c.ccseeeeees 6 (3 dead) 
+ Tums on SCroll scassi e ea aiaia 4 
Turns on large diameter ................scceceeeees 9-7 


Drim speed ecarri eia naa 27-6 revs. per min. 


Rope diameter cere cece cstestuvssvsuecsstvusssiances 4} in. circum. 

Maximum rope speed ............ccecesceceseeceess 1,300 ft. per min. 

Motor tating  a.ccxesnciedecsvscscaclociaceien 370 B.H.P., 3 ph., 40 
per., 2,750 volts 

Motor peak omies ei ri aeaea CT RE 440 H.P. 

Motor speed is ciciswnaseudsteccuasvidicacavenicnes ` 255 revs. per min. 

Ratio of gearing .......csccssccsscoscceecseseeeeeecs 9-25 to 1. 

BOD PLY i nccuseiccssasiens dense sewseirenseviesowscactes 3 ph., 40 per., 2,750 
volts. 

PUMA TOR sss ira E _ 3 ph., 40 per., 440° 


volts. 


W The new winder house is constructed in reinforced concrete, and 
ample accommodation for the machinery and adequate floor space 
has been allowed. Daylight is also freely admitted from windows 
-of large area. The result is that inspection of all machine parts is 
easily made and perfect cleanliness ensured. = 3 l 

It will be observed that the induction motor is geared to a spur 
wheel on the drum shaft, the driving pinion being mounted on an 
extension shaft supported by two bearings, the connection to the 
latter shaft being made through a flexible coupling of the “ pin ” 
type. The gearing is of double helical variety, and is mounted in a 
dust-type gear box where the spur wheel dips into an oil bath. This 
wheel, which is about 10 ft. diameter, is split in halves for the pur- 
pose of facilitating its erection, and also removal of the drum shaft 
should it ever be necessary. 

In order that high peaks may be eradicated and the winding cycle 
equalised to a great extent, a cylindro-conical drum has been de- 
signed and fitted. The extent of the equalisation may be Judged 
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l1 ft. to 15 ft. diam. , 


‘wave form could probably be obtained. 
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from the horse-power time diagram here shown. It is, perbaps, 
unnecessary to point out that the shorter the decking period can be 
made, the more efficient becomes the wind- 
ing cycle. The decking period in this case is 
15 seconds. Further equalisation is not called 
for in this case, especially as the supply 
company have installed within a short dis- 
tance of this particular colliery a synchro- 
nous motor for correction of the power factor 
in the district. 


The drum brakes are operated by means 
of a compressed air engine, which raises or 
lowers the main brake lever. This is of the 
usual weighted type. l 

In the event of operation of any of the 
emergency trips—for instance, when an 
overwind occurs—a solenoid released trigger 
causes the main brakes to go into the “on ” 
position immediately. The interlocks are such 
that the brakes remain in the “ on ” position 
until the emergency condition is restored to 
normal and the power put on again. 


The air compressor for the brake engine is 
of the two-stage type, driven by a 10 H.p. 
motor, and is supplied from a three-phase 
440-volt auxiliary transformer, which also 
supplies the- solenoid and controller pump 

. motor. 


The driver’s platform is of such a height 
as to give the operator a clear view of the 
whole plant under his care, a condition 
which is, perhaps, too often overlooked. 
The motor is controlled by a liquid con- 
troller of the “weir” type, fitted with oil-immersed reversing 
switches. 

(To be concluded.) 


A Simple Tuning Fork Generator for 
 Sine-Wave Alternating Current.* 


' . By ALBERT CAMPBELL, B.A. 


_ An electrically maintained tuning fork may be used as a source of 
intermittent current of steady frequency, but the wave form is not 
sinoidal, though it could be improved by electrical tuning. When 
only quite a small amount of power is required, the following arrange- 
ment forms a convenient source of low-frequency current of approxi- 
mate sine wave form. 

To one limb of a fork that can be maintained in the ordinary way 
there is fastened a small thin coil with its axis at right angles to the 
direction of motion of the limb. When the fork is vibrating the 
small coil tends to enter the interpolar space of a permanent magnet 
fixed to the stand. The voltage induced in the small coil is of 
approximate sine wave form, and can be varied in amount by 
altering the position of the magnet or the amplitude of vibration 
of the fork. The amplitude can be observed by any ordinary 
method. The total voltage will always be the same when the 
amplitude and the position of the magnet are fixed. Usually the 
other limb of the fork has to be loaded with a mass similar to that 
of the small coil. By suitable design of the magnet a very pure 
rea) miydi OD alte iA 

The fork has a frequency of 10 œ per second, and has been used 
in conjunction with vibration galvanometers of this frequency. A 
vibration galvanometer for this low frequency can easily be made 
to give high sensitivity. For example, with an effective resistance 
of 1,000 ohms, the sensitivity may be 400 mm. at 1 meter distance 
for 1 microampere. In observing the band of light for a frequency 
of 10~ /see., the flicker is very evident. Its presence is advan- 
tageous, for with a null method the absence of visible flicker is a very 
sensitive indication of exact balance. The flicker disappears on the 
scale when the vibration of the spot is reduced to about 0-1] mm. 
This was observed with moderate illumination and a scale of distance 
2 meters. There is almost the same sensitivity when the light from 
the mirror is received directly by the eye without any scale at all. 


* Abstract of a communication to the Physical Society. 
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8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone: City 9853 (4 lines). Telegrams: “ Benbrotric Fleet London.” 


Trade Unionism for 
Technical Engineers. 


The question of trade unionism for technical engineers, 
as distinguished from manual workers in engineering who 
are wrongly described under the term engineer, has become 
a question of increasing importance since the publication of 
the Whitley Report. As our readers are aware, there have 
been several movements on foot with this object in view. 
_ The most familiar example is the: Electrical Power Engi- 
neers’ Association. The most comprehensive body, how- 
ever, which has been making steady progress, but without 
publicity, is the Society of Technical Engineers. 

It is becoming very clear that all technical engineers 
should join the movement. It may be pointed out that 
the engineers in question form the management of manufac- 
turing firms. There is no body that caters for this branch 
of the community, although there ate societies which 
have made attempts in this direction. In such bodies, 
however, the employed engineers necessarily form only 
a subsidiary part; and, moreover, there are conflicting 
interests involved. It is practically impossible to serve 
the interests of one section of the community except by 
having an association which embodies that section alone. 
Similarly, there are other bodies which cater for the manual 
worker, but which are incapable, for the same reason, of 
looking after the interests of those who are engaged in the 
sphere of management. There is, in fact, the need for a 


third party. In this new society all technical engineers — 


are eligible for membership except those who are directors. 

As there is a certain reluctance on the part of engineers 
to organise in. this way it is well to consider the alternative. 
Many people may say it is unnecessary to take any steps 
of this kind. That, however, is by no means the case. 
During the past year strikes have been threatened on the 
part of trade unions unless members of the staff joined one 
of the unions. When such attempts are made it is not 
necessarily a simple matter to refuse. Rather than be 
troubled in this way, the employer may bring pressure upon 
individuals to join the union, or may obtain such engineers 
as will do so. Further, supposing that engineers are forced 
into joining these unions, what is to be the ultimate result ? 
Inevitably, in the long run their interests would not be 
considered, as they would be entirely swamped by the far 
larger number of manual workers. It therefore becomes 
essential, even if the present position is to be maintained, 
let alone improved, that organisation should arise in the form 
of a trade union. Again, it may be said why not organise 
but without forming a union? Here, however, we come up 
against the law of conspiracy. If such a body took con- 
certed action they might find themselves in difficulties 
owing to the law of conspiracy. This is avoided by forming 
a union. 

It is also well to bear in mind that State and municipal 
trading is on the increase. For example, when the railways 
are nationalised, what will be the position of the technical 
staffs? The head of the whole organisation will be a 
politician. If the conditions of employment of the staff 
are unsatisfactory to whom are they to appeal? The 
political head will probably know nothing about engineer- 
ing, and the only kind of pressure that will bring him to 
reason will he the pressure of the vote, or of a division in 
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the House of Commons. Pressure of this kind can never 
be brought by individuals, but it can be brought by means 
of an organisation. The same thing applies in the case of 
municipal services, for the chairman is dependent for his 
position upon municipal votes. - 

Such organisation is, again, rendered necessary by the 
adoption of the Whitley Report. Whether under this 
report it will be possible for the technical engineers to 
obtain satisfactory representation may be doubted, but 
certainly it will not be gained unless they are organised 
in the form of a trade union. This question was actually 
raised by the Society of Technical Engineers at the last 
meeting of the Industrial Conference. 

Lastly, it may be said that a trade union of technical 
engineers will act as a buffer between Capital and Labour. 
Such a union would not necessarily be in agreement with 
either party, and would be in an excellent position to form 
sound opinions. In this connection it must be remembered 
that the average member of a board of directors of a com- 
pany is not an engineer. Thus, he is liable to look upon 
things too much from the purely financial point of view and 
too little from that of engineering. Technical engineers 
should be able to see the rights and wrongs of both sides, 
and a trade parliament of such engineers should be able to 
form conclusions of, eminent value. It is also worth while 
to remember a fact, which is not generally appreciated, 
namely, that neither Capital nor Labour can get on without 
the third party, management, and consequently such a 
union would have very great power. 

These and many other points are involved, and they E 
serve the most serious consideration of all Technical En- 
gineers. 


m  — ee sa 


Reviews. 
ed 


Electricity and Magnetism for Engineers. Part I. ELECTRIC 
AND MaGnetic Crrecvits, by HAROLD PENDER. (London: Hill 
Publishing Company.) Pp. xi.+380. 15s. net. 

The volume under review is the first of two volumes. It 
deals with the electric and magnetic circuit and is intended 
as an introduction to the study of continuous current machinery. 
It is intended to publish a second volume dealing with electro- 
statics and alternating currents, and serving as an introduction 
to the study of alternating current machinery. 

The statement in the preface that the book covers sub- 
stantially the same ground as the author’s “ Principles of 
Electrical Engineering,” published in 1911, but that the laws 
and relations are more fully discussed and more practical 
applications given, suggests that the present book is intended 
to replace the earher w ‘ork. 

The book is more theoretical in its treatment of the subject 
than one might be led to expect from the title. It goes 
much more thoroughly into fundamental principles and treats 
the various problems more rigidly than one is used to finding 
in books on electricity and magnetism intended for engineers 
in general. 

We have read the book with great interest and have formed 
a very favourable opinion of it. Any engineering student who 
works conscientiously through it will have laid a very sound 
foundation of electrotechnical knowledge. 

Of the 11 chapters into which the book is divided, the 
first is devoted to geometrical and mechanical quantities and 
units ; although electricity is not specifically mentioned, th: 
output power of a hydraulic pump is given as EJ — VJ where 
I is the number of cubic feet of water per second. The 
second chapter deals with various electric units and quantities 
and their measurement by means of ammeters, voltmeters. 
potentiometers, wattmeters, &e. There is an unfortunate 
error on page 62, where, in extra heavy type, it is stated 
that the resistance is ©“ the quantity by which the current ina 


he oe 
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given conductor must be multiplied in order to give the rate 
at which heat energy is developed in it.’ Presumably the 
square of the current was intended. Chapter IHI., on “ direct- 
current circuit calculations,” gives a number of examples of 
the application of the laws of Ohm and Kirchhoft to simple 
and divided circuits. Fig. 27, showing a series motor with 
its field axis in line with its brush axis, as in a compensating 
winding, is apt to mislead a student. Chapter IV. is on 
resistance and conductance ; on page 115 we are told that it 
is customary in English speaking countries to specify the 
cross-section of a wire in circular mils. We wonder how 
many electrical engineers in Englard know what a circular 
mil is. A short chapter of four pages on electrolysis is 
followed by one on primary and secondary cells and thermo- 
junctions. Chapters VII. and VIII. are devoted to the 
magnetic circuit and calculations of flux density. The subject 
is treated very thoroughly and it is unfortunate that the 
transformer in Fig. 53 should be shown with its primary 
and secondary currents’ in phase instead of 180 deg. out of 
phase, although the lines of force are shown for the latter 
correct condition. The following chapter deals with hysteresis, 
magnetic energy and eddy currents. It is difficult to see why, 
in a book of this type, the so-called B-H curves should give 
flux density in kilolines per square inch. Although it is 
called B, the number thus given is not B, which is, of course, 
the flux density per square centimetre and equal to uH. 


A very important chapter follows on self and mutual in- 
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ductance of circuits and a final chapter on the mechanical 
forces on conductors carrying currents in magnetic fields. 


Although the book bristles with units which are not yet 


in common use in this country, viz., gausses, oersteds, max- 
wells and gilberts, to say nothing of abohms, abamperes, 


abvolts and abhenries (we are apparently spared from 


abcoulombs and, thanks to the erg, also from abjoules), it 


is a book which can be confidently recommended to any 
serious student of the fundamental principles of electro- 
technology. G. W. O. Howe. 
A Universal Stress Deflection Chart for Ov. rhead Alumininm 
Strand. (London: British Aluminium Company.) Price, 10s. 6d, 
Sem? years ago the British Aluminium Company, Ltd,, 
issued in blue print foim a universal stress deflection chart. 
designed to give the deflection of standard alumnium overhead 
conductors under any conditions of span, stress, tem perature 
ard wid pressure or other externel lozdirg. To meet the 
growirg d mind for such info m:tion, e revised chert on an 
enlarged scale, adapt d to modern tran-m'ssion line practice, 
hès now been issued. We have received @ copy of this chart, 
which is ass mbled end bound in 23 convenient form, end 
conveys much useful infoim>tion. The m.in portion relstes 
to long-distence transmission lines under norm>l conditions 
gs regards loading, end a suppl mentary portion for short 
spens is also included. Full info. m+tion as to use and numerical 
exemples are given on the chart, which we commend to the 
notice of engineers concerned with these problems. 


a 


Spectrum Analysis and Atomic Structure. 
(Cor cluded from p. 545.) ` 


F Gas-ionisation curves obtained with radio-telegraphic valves were 
exhibited in the concluding lecture. On the slides currents were 
plotted as ordinates against potentials. If gases obeyed Ohm’s law, 
the curves should be straight lines passing through the origin ; but 
the curves were not straight lines, and did not pass through the 
origin. In the case of argon the curve kept fairly straight up to a 
potential of 12 volts; then it bent upward, showing that electrons 
were being detached from the argon atoms, helping to conduct the 
current. Thus the conductivity of the gas increased at a more rapid 
rate than the potential, as soon as the work done upon the atom 
exceeded 12 volts. In the case of helium the rapid increase set in 
near 21 volts; helium, therefore, required nearly twice as much 
energy as argon for its ionisation. In hydrogen the ionisation 
potential was 11 volts, in nitrogen about 16 volts. These charac- 
teristic minimum ionisation voltages had an important bearing on 
the explanation of many spectroscopic peculiarities. Ramsay and 
Collie observed long ago that a mixture’ of helium and hydrogen 
(containing more than 30 per cent. of helium) merely showed the 
hydrogen lines, not a trace of helium ; the conditions of the electric 
discharge were probably such that there was enough energy available 
for ionising the hydrogen, but not enough for the helium. The 
striated discharge observed in vacuum bulbs varied periodically ; 
the luminosity appeared in bright patches separated by dark spaces, 
and Sir Joseph had previously shown* that the electric force was 
negative on the curved (kathode) side of a patch, that it rose to a 
high positive value inside the patch, and fell off again ; the luminosity 
varied with the intensity of the electric force. It was interesting in this 
connection that Crookes had in a hydrogen tube—which was joined to 
amercury pump, and therefore contained mercury vapour— observed 
the hydrogen line on a kathode side and next to it the mercury line in 
these striations. The energy relations further explained the different 
appearances of arc and spark spectra, &c. The energy in the spark 
was generally greater than in the arc, and the spark spectrum 
showed lines which the arc did not bring out. Self-induction, on the 
other hand, softened the discharge, and by adding self-induction to a 
discharge circuit Schuster had suppressed the air lines (of oxygen 
and nitrogen) in metallic vapour spectra. Metals required less 
energy for the excitation of their spectra than gases; caesium 


, seemed to demand only 3:9 volts. About 20 years ago Pringsheim 


had suggested that the ordinary excitation of a spectrum was not a 
question of temperature, but of chemical action. From the energy 
point of view, Sir Joseph remarked, we had to remember that the 
average energy in a gas molecule corresponded at ordinary tem- 
Vol. 


* Thomson, ‘‘Eectrical Striations.’—‘ T!e Electrician,” 


LXXIX., p. 506, 1917. 


perature (about 300°C. abs.) to 1/30 volt; at 3,000°C. abs. the 
energy, being proportional to the absolute temperature, should be 
1/3 volt. That figure was much smaller than the minimum ionisation 
energy so far known—3-9 volts in the case of caesium ; but the 1/3 
represented merely a statistical average; at some spots the energy 
might be much larger, and the luminosity might be due to a com- 
paratively small number of atoms. 

Prof. Thomson then turned to the Stark effect, the electric analogue 
of the Zeeman effect, produced by placing the gases under examina- 
tion in very intense electric fields 28,500 volts per mm. [in the slides 
exhibited]. Of the hydrogen lines, one was resolved into three com- 
ponents, another into four, others gave more complex resolutions. 
In the cases cf helium and lithium, one line remained unaffected, 
other lines underwent very complex resolutions. The Stark effect, 
Sir Joseph remarked, was not as general as the Zeeman effect, and so 
far the lines of the different series seemed to be the most affected. 
These magnetic and electric resolutions suggested some further 
considerations, however. The atoms themselves were assumed to 
be centres of magnetic and electric fields. In rarefied gases those 
centres would be independent of one another; in a solid no atom 
was quite independent of its neighbours. Increase of the gas 
pressure would force the atoms close together ; the fields might then 
interfere with one another, and lines at first sharp might broaden 
into bands and finally overlap and form a continuous spectrum. It 
would be interesting to trace the changes in the effect produced by a 
cloud of small particles as the gas was compressed until they were 
as close together as in a transparent solid. As long as the particles 
were far apart they scattered incident light in all directions; in a 
transparent solid the appearance was that of a propagation of light 
in a definite direction. To trace this change from discontinuity into 
continuity we might imagine the particles regularly arranged at the 
corners of the cubes of a space lattice. Light falling upon the systen 
would set the particles vibrating, each particle becoming a centre of 
light, and interference patches would be formed as in the case of a 
grating. When the distance d between the particles orthe rulings of 
the grating were small by comparison with the wave-length of the 
incident light A, the interference patches would be so crowded as to 
produce the appearance of a uniform illumination. As the d became 
smaller, the number of particles decreased, and when d was smaller 
than à there was interference only in one direction, that of the pro- 
pagation of the light. In that direction the particles which were 
successively reached by the advancing light would vibrate in phase, 
the vibration amplitudes would hence be added’ to one another, and 
the energy (being proportional to the square of the amplitude) would 
increase with the square of the number of particles. In all other 
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‘directions the particles would not be in phase, the energy would only 
be proportional to the number of particles [as Sir Joseph had ex- 
plained in last year’s lecture on ‘‘ Problems of Atomic Structure], 
and there would, in a transparent medium, hence be a decided 
predominance of light effect in the direction of the propagation of 
the light. 

Prof. Thomson finally referred to the ultra-violet regions of 
Schumann rays and rays of still shorter wave-lengths. We kn>w 
little about series in these regions. Those rays produced a peculiar 
olive-green glow on the glass walls of the discharge tubes [demon- 
strated], quite distinct from the ordinary yellow-green glow of 
kathode rays, and were also able to ionise gas. This was shown by 
the aid of a bulb into the end of a lateral branch of which a short 
length of wire was fused ; the wire was joined to an electroscope ; 
an electromagnet surrounded the branch tube in the space between 
the wire and the main tube. When the electroscope was charged, 
the bulb discharge made the gold leaves collapse, whether the 
electromagnet was excited or not ; the ionisation was hence not due 
to kathode rays, which the excitation of the electromagnet would 
have prevented from reaching the wire. A search for series in these 
and other regions could be effected with the aid of the Doppler 
principle, as Stark had shown. In discharge bulbs positive rays 
might travel with a velocity of 0-03 of that of light, and with such a 
velocity the Doppler effect would produce an apparent frequency 
change amounting to as much as 0-3 per cent. From the measure- 
ment cf the displacement we could deduce the speeds of the particles. 


Not much work had so far been doneon the problem by this valuable | 


method. In some cases, however, all the lines of an element dis- 
played an equal Doppler effect. In mercury and helium some lines 
were more displaced than others; those latter lines could not all 
have the same carriers, therefore. That conclusion was in accor- 
dance with Sir Joseph’s study, of positive-ray analysis, which proved 
that the atoms of different elements might lose different numbers of 
electrons ; mercury could lose as many as seven electrons. The 
more electrons were detached from the atom, the greater would be its 
electro-positive charge, the higher its speed in the positive column 
of the discharge tube, and the greater, consequently, the Doppler 
effect. 


Correspondence. 
pan ana 
ELECTION OF I.E.E. COUNCIL. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Now that another election has taken place it would 
be interesting to know how many of the 5,000 Corporate 
Members who are entitled to vote have exerċised their rigùt. 
From my own observation about nine out of every ten dropped 
their voting papers into the waste paper basket, and the reason 


-= for this indifference is not far to seek. 


—_ 


There are approximately 1,500 full members who have the 
right if groups of ten are agreed to nominate a candidate for 
the Council. The Council, therefore, always nominates a few 
more men than there are vacancies to give the members a 
choice, knowing that if they gave no choice, the members 
would take the matter into their own hands, and nominate an 
Opposition. This year, the Council nominated seven full 
members for three vacancies. 

When it comes to Associate Member representatives, how- 
ever, the Council gives them no choice at all, merely nomin- 
ating three men for three vacancies knowing that, the 3,500 
Associate Members must accept their choice, as they are barred 
from nominating any opposition. It is not surprising, there- 
fore, to find that the average Associate Member takes no 
interest in the election, and that there is a general impression 
among them that the Council of the I.E.E. do not put them- 
selves out to study their interests at all, and it is only when 
they want to get their votes, as when the subscriptions were 
raised, that any redress can be obtained from the Council to 
long outstanding grievances. | 

In the past the Council could safely igaore the opinions of 
the general members, for there was no cohesion among them, 
and thev could not, therefore, take united action, but times 
are changing now, and electrical men especially are forming 
associations of their own which contain a hign proportion of 
I.E.E. members. If action against the Council was taken by 
any of these groups the apathy of the average member when 
a ballot is being taken is likely to react very seriously against 
the Council, for it would not take many hundred members 
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Voting together to defeat the Council at every election, but 
the Council seem to be blind to the signs of the times. 

It is stated on good authority that four candidates, two 
Members and two Associate Members, with very strong backing 
were nominated for the last election but were disqualified owing 
to a technical error, which could have been rectified in a few 
hours, but they were not notified till too late, although there 
was sufficient time between the receipt of the nominations and 
the closing date. The Easter holidays may have had some- 
thing to do with the delay, but the Council has committed 
too many tactical blunders in the past to make their victims 
willing to give them the benefit of the doubt. 

The Council could do a great deal to arouse interest in the 
Institution by treating the Associate Members as fairly as they 
treat the Members, by giving them a choice of representatives 
at elections. They could do this either by having extra Council 
nominees for each grade, or by giving the other Corporate 
Members the same rights to nominate candidates as the present 
full Members. I am afraid the remedy is too obvious for the 
Council of the 1.E.E.—I am, &c., 

May 11. AN ASSOCIATE MEMBER. 

REWARDS FOR INDUSTRIAL RESEARCH. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: It is peculiarly interesting to read the letter of your 
correspondent “* Research,” and your further editorial com- 
ment upon the same, from which it appears that there is no 
widespread knowledge of the fact that the type of contract 
mentioned by “ Research,” so far from being exceptional, is 
of the usual English form of a rather unduly favourable type. 

For example, one of the largest manufacturing firms of coal 
tar products in England, who have been conspicuous in theit 
appeals to the public to support the “ British research 
chemists,” offer under the same conditions as the mentioned 
electrical firm the remuneration of £300 to £400 per annum, 
rises and hours of employment at the discretion of the manager, 
and extend the ‘‘ ban ” for two years after leaving the firm, 
not only to manufactures of the firm, but to ‘ cognate ” 
manufactures and manufactures in which at any time the firm 
might be ‘‘interested,”’-whatever that might mean. I choose 
this example from many because it is the classical case of an 


Industry started by Englishmen and driven out of the country 


by sheer incapacity to comprehend the basis upon which 
alone it could be built, a mistake we have recently attempted 
to rectify by State subsidies in millions of pounds. That 
such blatantly inequitable terms should be accepted by the 
applicant with a mental reservation that there will be no 
inventions in spare time and as few as safe in works hours, 
followed possibly after the lapse of the statutory two years 
by a positive orgy of inventiveness—for a new employer— 
is natural, and even in the plane of morality of the contract 
entirely just. 

If one could publish a list of the so-called products of German 
inventiveness due to Englishmen, who have fled to the only 
country in Europe whose business men have yet learned the 
money value of the goodwill of research men, the folly of the 
almost universal practice in our country would be painfully 
obvious. 

Let us face the fact squarely that, until a radical alteration 
in the attitude of British business men takes place in reference 
to research men, the diffuse talk which is now so popular 
is merely “ talk,” and the money expended either waste or a 
subsidy to foreign manufacturers, who will take the men as 
soon as they are worth taking. And with the men go the 
industries.—I am, &c., 


May 6. “ GILRIK.”’ 
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SIMULTANEOUS TRANSMISSION AND RECEPTION IN 
WIRELESS STATIONS AND MULTIPLEX WIRE 
TELEG RAPHY. 

TO THE EDITOR OF THE ELECTRICIAN. 
Sir: I beg to call the attention of your readers to the 
following information which might interest them. 
I have built for wireless reception during the last few years 
some multistage high frequency audion amplifiers with iron- 
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core transformers and adjustable condensers according to 
connections of Fig. 1, which possess a remarkably high 
selectivity. This selectivity is such that the French military 


administration has been able for some time to receive, without | 


any interference whatever the American station of Annapolis 
at the station of Lyons (one mile from the foot of the antenna) 
while the station of Lyons was transmitting at full power with 
a wave length only 2} per cent. different from the wave- 
length of Annapolis. 

After the high frequency amplifier of Fig. 1 I place a low 
frequency amplifier represented by Fig. 2 and cumulate a 


second selection on the musical note of the heterodyne recep- 
tion. The tuning is very sharp. The total amplification 
with F valves is such that it is possible to receive Annapolis 
in Lyons with a coil having 50 cm. to 60 cm. in diameter. 

I beg to add that I had already used, in recent years, low 
frequency amplifiers for multiplex harmonic telegraphy. As 
am tter of fact the transmission or reception of 40 messages 
cn the same wire (as recently announced in the columns of 
different papers by the Western Electric Company) is with 
tuned amplifiers—a comparatively easy problem. ' 


It was in 1914-15 that I suggested in my patents the 
introduction of audion amplifiers in multiplex harmonic wire 
telegraphy in order to reduce the intensity of the necessary 
working current on telegraph lines. It was the induction 
produced on the neighbouring telephone lines by that working 
current which made harmonic telegraphy not practicable.— 
Tam, &c. Marius Latour. 


PROGRESS OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In Dr. de Forrest's letter in vour issue of May 2nd 


is a remark which may appear to ascribe solely to American ` 


engineers the development of high-power Poulsen arc gene- 
tators. The first arc generators for high power (100 kw. and 
200 kw. arc input) were, however, designed in 1913 by the 
inventors of the Poulsen syst>m (V. Poulsen and P. O. Pedersen) 
and manufactured in Denmark. One of the 100 kw. arc gene- 
rators was successfully worked by a Danish engineer at Arling- 
ton Radio Station, U.S.A.; others of the same type were 
installed and worked by Danish engineers in Newcastle, N.B. 
Radio Station and in Ballybunion Radio Station, Ireland. 
In the latter station such a generator was worked on up to 
some 125 kw. ; a 200 kw. are generator (designed by the above- 
named gentlemen) was also installed in the station. The war, 
however, prevented the Danish engineers from making further 
tests on these arc generators. 

The U.S. Naval authorities showed their appreciation of this 
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pioneer work by adopting the Poulsen syste n on a large scale. 
In the annual report of the U.S. Rad'o Naval service of Sep- 
tember 20, 1915, the following statements occur :— 

“ The department for the time being placed its faith on the Poulsen 
system, which uses the arc as a means of producing undamped waves, and 
its judgment has been justified from the results obtained from the new 
Darien station in the Canal zone (Panama), which is fitted with this 
system; and continuous reliable communication was at once effected 
between Arlington, D.C., and Darien, a distance of 1,791 nautical miles.” 

The report points ‘out that the Department had also thoroughly 
investigated the best high-frequency alternating dynamos producing 
undamped waves—namely, the Alexanderson machine (American), the 
Goldschmidt (German) and Telefunken (German). In this connection 
the report says :— | 

‘“ None of these so-called machines is quite so efficient as the arc 
transmitter of the Poulsen system, nor as simple in construction and 
operation, or as compact or cheap.” 


Since then Poulsen stations of very great input have been 
planned and are under construction by the U.S. Naval radio 
service, as mentioned in your columis. In this country this 
syndicate has məd: and sold to H.M. Government (and to 
allied Governm:nts) other high-power Poulsen units which 
have rendered excellent service.—I am, &c., 

For and on behalf of 
THE BRITISH & OVERSEAS ENGINEERING SYNDICATE, LTD., 
Vieco GANDIL, Managing Director. 


MULTIPLEX TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In an editorial note of your issue of January 24th, 
regarding “ Multiplex Telephony,” you are good enough to call 
attention to the “ great potentialities of the thermionic valve ” 
(as you delight in styling the audion, or three-electrode 
amplifying tube). 

You appear, however, to be under a serious misapprehen- 
sion as to the nature of the “* wired-wireless ” system of General 
Squier, in contrasting it with the multiplex telephony system. 
recently announced by the American Telephone & Telegraph 
Company. 

A study of General Squier’s pioneer Paper, minutely describing 
his work in Washington in 1911, will show very clearly the 
complete identity between his method and that of the American 
Telephone & Telegraph Engineers. General Squier’s 1914 
work was a very great deal more than a “ suggestion ” of the 
present multiplex system, as Mr. Vail rather begrudgingly 
styled it. With the exception that Squier had to employ the 
Alexanderson high-frequency alternator instead of the then 
undeveloped oscillating audion, and that the refinements of the 
Campbell filtering circuits were not known, nor necessary for 
that early simplex demonstration, the principles and circuits 
used by Squier in 1911 are identical with those used to-day 
between Baltimore and Pittsburg. In fact a far wider range 
in wave-lengths was employed in the first demonstration.— 
Tam, &c., 


New York, April 23. LEE DE Forest. 


THE FULLERPHONE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Will vou kindly allow me to correct a slight error in 
the report in your last issue of my part in the discussion on the 
Fullerphone at the LE.E. . 

What I said about the artificial cables used for duplex 
balancing was that they are made up of series resistances 
(having some inductance), shunted across at intervals by con- 
densers, exactly the same as the wave straightener device 
which had been shown applied to the Fullerphone, and that, 
since these are necessarily exact electrical equivalents of the 
real cable, it follows that the broken submarine cables through 
which communication had been kept up by the method now 
called the Fullerphone, under my 1896 patent (and onwards), 
had also this wave straightener arrangement inherent in them- 
selves without requiring its addition.—I am, &c., 

London, May 13. A. C. Brown. 
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Heating and Cooking Notes. 


THE QvuaIN HEATING ELEMENT. 
Nichrome wire or its equivalent has hitherto been used as a radiant 
element mounted on mica or quartz, and free access of air has been 
allowed. The Quain Electric Company, Ltd., have produced an 
element for use in particular as an immersion heater, in which a 
nichrome spiral is wound on a hollow silica rod, and this rod is again 
surrounded and enclosed by a silica outer tube or case. The air in 
the space between the inner rod and the outer case is exhausted and 
hydrogen or other inert gas is pumped in, so that the element can be 
run at high temperatures without any oxidation taking place. In 
its initial form it was designed as shown in Fig. 1, and in this form 
it is particularly efficient for boiling small quantities of water. The 
heater attains red heat in a few seconds after being switched on, and, 
due to being hollow, immediately it is plunged into a vessel con- 
taining water a circulating movement is set up which reduces „the 
time taken to heat up the whole volume of water. 


Leads 
’ Lead Sealing 
evice 
Sica! Element of. 
1¢kel -Chrorum Small Arrows mdis 
Wire. | cate Circulation of 
Water. 


\ 


Silica enclosin 
Cylinder contar. 
ing Hydrogen, 


Fic. 1.—QUAIN IMMERSION HEATER. 


Due to the high temperature attained by the outer surfaces of 
the heater, small quantities of fluid can be very quickly heated when 
the comparatively small loading of 125 watts is employed. Any 
portion of the fluid left on the surface of the heater after it has been 
withdrawn from the fluid is quickly evaporated, and the heater left 
clean for use in any other fluid, because the heater can be operated 
when out of the fluid, no damage or overheating of the element taking 
place. The serious drawback of this type of immersion heater for 
general use is the fragility of the silica cylinder, especially that 
portion surrounding the leading-in wires. For this reason, for 
general commercial purposes the heating element is mounted in a 
steel casing, nickel placed on the outside, and then used in the same 
way as an ordinary immersion heater. This, of course, means 
sacrificing the advantage of allowing the fluid to circulate inside the 
tubular element as well as outside. Fig. 2 illustrates this type. 
The leads provided are in the form of cab tyre sheathed twin flex, 
an adaptor or plug top being employed as circumstances require. 
These heaters are designed for a loading of 1 kw. at present ; but, of 
course, the same principle can be applied to heaters of any desired 
loading. 
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Fic. 2,—ComMPLete | Kw. HEATING Unrr. THis ELEMENT IS BEING 
EXTENSIVELY USED FOR HEATING WATER, OIL AND OTHER LIQUIDS. 


To meet the war demand for a gastight form of non-radiant 
electric radiator, these heating elements were embodied in a form of 
hot-water radiator. A casting of the ordinary steam radiator type 
was employed with the heating element fixed in the base. This 
heater is shown in Fig. 3. A blow-off valve is provided for safety 
purposes. l 

The same idea has been employed for eleotric kettles, and a small 
geyser for supplying hot water for lavatory basins, hairdressing 
saloons, &c., has also been manufactured. 

In addition to water-heating appliances the Quain Electric Com- 
pany, Ltd., are also manufacturing a combined radiant grill and 
hot plate, and a radiant type of electric fire. The former consists of a 
cast-iron frame of the usual small grill type, shelves being provided 
for varying the distancé between the grill pan and the element. 
The Quain sealed tube type element is employed, and the same set of 
elements act either as a grill or radiant hot plate. A series of semi- 


cylindrical reflectors, operated by a lever, either deflect the heat: 
downwards for the grill or upwards for the hot plate. The apparatus: 
cannot be used as a hot plate and grill at the same time, though there 
would be enough heat for simmering purposes whilst the grill was 
in operation. The sealed type of element is again employed in the 
radiant fire, but by mounting the elements close together instead of 


p---e- 
End Elevation. 


Side Elevation. 
Fia. 3.—QuaIN ELEcTRO-STEAM RADIATOR. 


allowing about 2 in. of air space between each bar, as is done in many 
fires, a very pleasing effect is obtained. Cast-iron frames are to be 
employed, and the switches will be mounted on the wall or skirting 
separate from the heater. : 


Tar Domestic ELECTRIC IRON. 

One of the most suitable pieces of apparatus for inducing a con- 
sumer to use electricity for purposes other than lighting is the elec- 
tric iron. It offers many advantages over its rival, the gas iron, yet, 
due to small details, this type of apparatus has often given con- 


siderable trouble. 


Firstly, in connection with the electrical side of the question, the 
element must be easily replaced in case of breakdown. The con- 
nection between the element .and the terminals should be a per- 
manent one, not by means of a spring contact, which invariably leads 
to “ heating’ at the contact point, and consequent loss of vitality 
in the spring portion. A further cause. of trouble is sparking 
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less likelihood of Heating. 


between the iron terminals and the connecting sockete of the con- 


nector.-. Split terminals which allow of their being opened out to 


obtain a tighter fit overcome this to a certain extent, but often result 
in contact taking place over only a small area, the terminal becoming 
heated, and in a short time, due to loss of spring in the terminal, 
sparking again takes place. 

The use of a spring flat strip socket and a flat strip terminal offers 
a means of obtaining a better contact area, and a more even contact 


pressure, which reduces the chance of undue heating at the terminal. 


If porcelain or china is used as an insulating medium in the’connector, 
adequate mechanical protection in the form_of a metallic cover 
should be provided. 

An iron with a good point greatly appeals to many consumers, and, 
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#ince one electric iron only is employed in most households, good 
point heat is essential in order to satisfactorily iron many articles of 
wearing apparel. The loading per square inch should be somewhat 
higher at the point than at the flat end of the iron, and the base 
casting of the iron should be so designed that the element can be 
carried very near the point. Protection must be provided for the 
flexible where it leaves the connector for a distance of 4 in. to 6 in. 
as broken “ Flex ” is the cause of a great amount of trouble with 
electric irons. The spiral of protecting wire should be gripped in 
‘the neck of the connector, and not soldered to it. Protectors sol- 
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-dered to iron connectors quickly break away, and are then often the 
‘cause of a broken flex. An insulating bush should be firmly fixed 
to the other end of the spring protector to prevent the flex from 
‘chafing on the spring. 

The provision of a fork piece at the back end of the iron protects 
the terminals from damage when the iron is stood on end, and also 
provides a certain amount of safeguard against broken or bent 
terminals when the iron is dropped or knocked over. 

The iron handle should provide ample space for the fingers, and a 
suitable curved handle provides a much more comfortable grip than 
the ordinary straight type of handle. The studs holding the handle 
‘to the base of the iron should have hexagonal or square heads. 
Slotted round-headed studs are awkward to get at, end more trouble 
‘to undo when effecting repairs 
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Attention to these details will do much to popularise the use of 
electric irons, and te overcome the difficulties which have previously 
‘arisen. It must be borne in mind that to have to teach the consumer 
anew method of operation is a disadvantage. Women have been used 
to using an iron in a heavy way, to more or less bang it down ; con- 
-sequently electric irons must be designed to withstand hard usage, 
‘and makers must not expect that they will be treated as delicate 
instruments. 

Erra'um.—In our issue of May 2 the name “Fisibine” shoul 
Tead “Fish Spine.” 


so 


Electricity Supply Bill. 


‘On the 8th inst. this Bill was introduced into the House of Commons 
by Mr. Shortt and read a first time. The Second Reading took place 
-on Wednesday. The following is a full abstract of its provisions :— 


ELECTRICITY COMMISSIONERS, 

1.—(1) For promoting, regulating and supervising the supply of 
electricity there shall be established as soon as may be after the passing 
of this Act, a body to be called the Electricity Commissioners, who 
-shall have such powers and duties as are conterred on them by or under 
this Act, and shall act under the directions of the Board of Trade. 

(2) The Commissioners, not exceeding five in number, of whom one 
shal) be chairman, shall be appointed by the Board of Trade; in the 
case of two of the Commissioners the term of office shall be such as may 
‘be fixed by the Board of Trade at the time when the appointment is 
Made; the other Commissioners shall hold office during His Majesty’s 
pleasure. 

(3) The Commissioners may act by two of their number and notwith- 
‘standing a vacancy in their number. 

_ (4) The Electricity Commissioners may appoint a secretary and such 

‘Inspectors, officers and servants as the Commissioners may determine. 

_ (5) Every document or instrument purporting to be an order or 

4nstrument issued by the Commissioners, and to be signed by the secre- 

-tary to the Commissioners, shal! be received in evidence and be deemed 

- $ such order or instrument without further proof unless the contrary 
shown. 
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2. The Board of Trade may exercise through the Electricity Com- 
missioners any of their powers and duties under the Electric Lighting 
Acts or the orders made thereunder 

3. The Electricity Commissioners may, subject to the approval of 
the Board of Trade, either by themselves, or through any district elec- 
tricity board established under this Act, or any authorised undertakers, 
conduct experiments or trials for the improvement of the methods of 
electric supply and incur such expenditure as may be necessary. 

4. The Electricity Commissioners may appoint a Committee consisting 
of chairmen or other members of district electricity boards constituted 
under this Act, or other specially qualified persons for the purpose of 
giving to the Commissioners advice and assistance on such matters 
connected with the business transacted by district electricity boards, 
and the general improvement and development of electricity supply. 


District ELECTRICITY BOARDS. 

5.—(1) The Electricity Commissioners may, after holding local 
inquiries, by special orders create districts for the purposes of this Act, 
and constitute and incorporate for each such district a district electricity 
board, having such powers as are conferred on them by or under this 
Act, and with power to hold land without licence in mortmain. 

(2) The order shall provide for the inclusion as members of the board 
of representatives of local authorities, companies, and persons who are 
authorised undertakers within the district, of large consumers of elec- 
tricity within the district, and of labour, and where any councils, not 
being authorised undertakers, agree to afford financial assistance to 
the board in manner provided by this Act, also of representatives of 
those councils, and the members shall be] appointed in such manner, 
and shall hold office for such term as may be provided by the order. 

(3) Any such order may provide for the appointment by the Electricity 
Commissioners of a person experienced in the control of large industria] 
undertakings as chairman of the district electricity board, for enabling 
the board to delegate with or without restrictions to committees of the 
board any of the powers or duties of the board, &c. 

(4) The Electricity Commissioners may by order revoke or amend 
any special order so made, but any order altering the boundaries of any 
district or the constitution of any district board shall be a special order. 

(5) In determining the areas to be included in the several districts, 
areas shall be grouped in such manner as may seem to the Commissioners 
most conducive to efficiency and economy of supply of electricity. 

6. It shall be the duty of every district electricity board to provide 
or secure the provision of a cheap and abundant supply of electricity 
within their district and for that purpose every such board shall have 
such powers and duties with respect to : (a) .the acquisition of generating 
stations; (b) the acquisition or user of main transmission lines of any 
authorised undertakers; (c) the supply of electricity within their 
district (including the construction of generating stations, main trans- 
mission lines, and other works required for the purpose); (d) the acquisi- 
tion of the undertakings or parts of the undertakings of authorised 
distributors and power companies ; and such powers incidental thereto, 
as are hereinafter mentioned, and every such board shall comply with 
any directions given to them by the Electricity Commissioners as to 
the exercise and performance of their powers and duties. | 

7.—(1) As from such date or dates as may be specified in the orde 
constituting a district electricity board, all generating stations then 
existing within the district, other than private generating stations, and 
such main transmission lines as may be specified in the order, shall by 
virtue of this Act vest in the district electricity board, subject to the 
payment by the board to the owners thereof of the standard price, 
but freed and discharged from all mortgages and other charges to which 
the same may be subject, and the proviso to sec. 78 of the schedule to 
the Electric Lighting (Clauses) Act shall apply as if the generating 
stations and main transmission lines had been sold under sec. 2 of the 
Electric Lighting Act, 1888: Provided that in any case where it is 
proved to the satisfaction of the Electricity Commissioners that any 
particular generating station is so small or so situated or equipped that 
it could not conveniently be used for the undertaking of the district 
electricity board, the Electricity Commissioners may, after giving the 
owner of the generating station an opportunity of being heard, by order | 
exempt the district electricity board, for such period as may be specified 
in the order, from the obligation of acquiring the generating station. 

(2) For the purposes of this section the standard price—(a) in the 
case of a generating station or main transmission line belonging to a 
local authority, shall be one or more annuities of such amount or 
amounts and continuing for such period or periods as an auditor 
appointed by the Electricity Commissioners certifies to be required 
to indemnify the local authority against their liabilities for interest 
and sinking fund charges in respect of such sums borrowed for the 


` purpose of providing the generating station or main transmission line 


as are at the date of transfer outstanding: Provided that if in any 
case it is proved to the satisfaction of the Electricity Commissioners 
that a substantial part of the cost of the generating station, or main 
transmission line otherwise than by way of renewals, has been defrayed 
out of revenue, any such annuity may be increased by such amount 
as the Electricity Commissioners think just; (b) in the case of a 
generating station or main transmission line belonging to a company 
or person. shal) be such sum as may be certified by an auditor appointed 
by the Electricity Commissioners to be the cost of and incidental to 
the construction of the generating station or main transmission line, 
and the acquisition of the site thereof, less depreciation. The ex- 
penditure which is to ba taken into account as being such costs as 
aforesaid, and the amount of such depreciation as aforesaid, shall be 
determined in accordance with regulations made by the Electricity 
Commissioners: Provided that if in any exceptional case, on the 
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application of the company or person or of the district electricity 
board, it is shown to the satisfaction of the Board of Trade that the 
expenditure so to be taken into account or the amount of depreciation 
so determined would work injustice, the expenditure or the amount 
of depreciation shall, in default of agreement, be determined by an 
arbitrator. 

(3) Where the owners of any generating station or main transmission 
line which is vested in a district electricity board are entitled to any 
easement or right or the benefit of any contract, the Electricity Com- 
missioners may by order transfer to the board the easement, right, or 
benefit on payment by the board of such consideration as failing agree- 
ment may be determined by an arbitrator. i 

(4) A district electricity board may, with the consent of the Electricity 
Commissioners, by agreement with the owners thereof acquire any 
private generating station on such terms as may be agreed. 

(5) Whenever a district electricity board acquire a generating station 
otherwise than by agreement they shall be under an obligation thence- 
forth to supply to the authority, company, or person from whom it is 
transferred, electricity not less in amount than could have been generated 
at the generating station by that authority, company, or person, at a 
price not greater than that at which it could have been so generated. 

(6) Where a generating station or main transmission line has been 
vested in or acquired by a district electricity board under this section 
the board may, subject to the approval of the Electricity Commissioners, 
agree with the former owner thereof that such owner shall work and 
maintain the same on behalf of the board. 

8. Where a district electricity board are authorised by order to 
acquire or use any land for the purpose of a generating station, no 
person shall be entitled to restrain the use of the land for that purpose. 

9. Notwithstanding anything in any special Act or order in force 
at the passing of this Act, it shall not be lawful for any authority, 
company, or person, except a district electricity board, to establish a 
new or extend an existing generating station without the consent of 
the Electricity Commissioners, but this restriction shall not apply to 
the establishment or extension of a private generating station. 
` Provided that, where a group of persons carrying on or intending to 
carry on businesses iù which large quantities of electricity are used for 
purposes other than for provision of mechanical power or light propose 
to establish a generating station for the purposes of such businesses, the 
Electricity Commissioners may authorise the establishment by or on 
behalf of those consumers of a generating station, subject to the con- 
dition that any surplus electricity generated shall be supplied to the 
district electricity board, or any authorised undertakers, or any other 
authority, company, or person, at such prices as the Electricity Com- 
missioners may think fits 

10. A district electricity board may, by agreement with any authorised 
undertakers or with any authority, company, or person, or without any 
such agreement if so authorised by order of the Electricity Commissioners, 
use any main transmission line of the undertakers, authority, company, 
or person for such time and upon such terms as may be agreed, or in 
default of agreement as may be determined by the Commissioners. 

11.—({1) A district electricity board shall have power to supply 
electricity within their district subject to the following limitations, that 
is to say, the board shall not supply electricity: (a) in any area 
which for the time being forms part of the area of supply of any 
authorised distributors without the consent of those distributors, 
except to lighting authorities, or to railway, tramway, canal, or inland 
navigation companies or authorities for the purposes of traction or 
haulage, or for lighting vehicles and vessels for the haulage or traction 
of which electricity is supplied ; or (b) in any part of the area of supply 
of a power en for any purpose for which the company are therein 
authorised to supply electricity, without the consent of the company : 

Provided that where the authorised distributors or power company 
refuse or withhold their consent, the district electricity board may 
appeal to the Electricity Commissioners as to whether the consent is 
unreasonably refueed or withheld, and the Board of Trade on the re- 
commendation of the Electricity Commissioners may dispense with 
such consent if in their opinion it is unreasonably refused or withheld. 

(2) This Act shall in relation to every district electricity board be 
deemed to be a special Act for the purposes of the Electric Lighting 
Acts, and every district electricity board shall be deemed to be under- 
takers within the meaning of those Acts, and for the purposes of this 
section there shall be incorporated with this Act the provisions of the 
Scheduls to the Electric Lighting Clauses Act, 1899, subject to such 
exceptions and modifications as may be prescribed by the Board of Trade: 

Provided that sections two and three of the Electric Lighting Act, 
1888 (which relate to the purchase of undertakings by local authorities), 
shall not apply to the undertakings of district electricity boards. 

(3) Subject to the limitations hereinbefore contained on the powers 
of a district electricity board to supply electricity, the Electricity 
Commissioners may by order, after such inquiry as they think fit, 
impose on any district electricity board an obligation to supply electricity 
in such circumstances, within such areas, and on such terms and con- 
ditions as to price and otherwise as may be specified in the order. 

12.—(1) Any local authority being authorised distributors may, 
with the consent of the Electricity Commissioners, agree with the district 
electricity board of the district in which the area of supply of the 
authority is situated for the transfer to the board of the whole or any 
part of the undertaking of the authority in consideration for the pay- 
ment of one or more annuities of such amount or amounts and con- 
tinuing for such periods or period as an auditor appointed by the 
Electricity Commissioners may certify to be required to indemnify 
the local authority against their liabilities for interest and sinking fund 
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charges in respect of so much of the money borrowed for the undertaking 
as is outstanding at the date of the transfer : 

Provided that where any generating station or main transmission 
line belonging to the local authority has previously been vested in or 
acquired by the district electricity board under this Act, the interest 
and sinking fund charges in respect of any money borrowed for pro- 
viding the generating station or main transmission line shall not be 
taken into account. 

(2) Where under the Electric Lighting Acts, or under any order 
made thereunder or under any special or local Act, any right to purchase 
the whole or any part of the undertaking of any authorised undertakers 
is vested in any local authority (including a county council), the right 
shall on the constitution of a district electricity board for the district 
comprising the area of the local authority be transferred to and vest 
in the board, and the board shall exercise such right, whenever it first 
arises after such transfer, except in any case where the Electricity 
Commissioners on the application of the district electricity board consent. 
to the postponement of the exercise of the right : 

Provided that (a) if the area of the local authority is situate partly 
in the district of one district electricity board and partly in that of 
another the right shall be transferred to such one of those boards or 
divided between them as the Electricity Commissioners may determine; 
and (b) where the undertakers are themselves a local authority, the 
power so transferred to the district electricity board shall not be exer- 
cised, except with the consent of the Electricity Commissioners. 

(3) Where any such right becomes exercisable before the date of the 
transfer of the right to a district electricity board, the right shall not be 
exercised by the local authority without the consent of the Commissioners, 

(4) A district electricity board with the consent of the Electricity 
Commissioners may at any time acquire the whole or any part of the 
undertaking of any authorised undertakers, not being a local authority, 
by agreement, and it shall be lawful for any such undertakers to sell 
their undertaking or any part thereof to a district electricity board. 

13. The Electricity Commissioners may on the application of a 
district electricity board by order exclude from the area of supply of 
any power company any part of that area which at the time of the 
application is not being supplied by the company, and which it appears. 
to the Electricity Commissioners could be better served by the district 
electricity board, and in coneideration therefor may, if they think ft, 
confer on the power company power to supply electricity for lighting 
purposes in other parts of their area of supply which do not at the time 
form part of the area of supply of any authorised distributors : 

Provided that unless the power company agree to the making of the 
order the order shall be a special order. 

14. The Electricity Commissioners shall have power on the application 
of any district electricity board by order to require any authorised 
undertakers to give such reasonable facilities for the supply of electricity 
as may be specified in the order, including the provision of new works, 
and if any authorised undertakers are unable or unwilling to comply 
with any such order, the Board of Trade, on the representation of the 
Electricity Commissioners, shall have power either (a) to order that 
the undertaking of the authorised undertakers shall be transferred to 
the district electricity board upon the terms prescribed by sec. 2 of the 
Electric Lighting Act, 1888; or (b) to confer on the district electricity 
board power to supply electricity within the area of supply of such 
authorised undertakers, or any part thereof. 

15.—({1) The Board of Trade, on the representation of the Electricity 
Commissioners, may by order authorise any district electricity board 
to abstract water from any river, stream, canal, inland navigation or 
other source, subject to such conditions as may be specified in the order. 

(2) .A district electricity board and any company or person may 
with the consent of the Electricity Commissioners enter into arrange- 
ments for the utilisation, for the purposes of the board, of water power, 
waste heat, or other form of energy which the company or person may 
be able to dispose of, or for the supply by the board of any form of 
energy other than electricity, and where such an arrangement has been 
made the district electricity board may be authorised by special order 
to exercise such powers as may be necessary for conveying such energy. 

(3) A district electricity board may with the consent of the Electricity 
Commissioners dispose of any generating station, land or other works 
or property which appears to be nolonger required for their undertaking. 

16.—(1) The powers and duties as to the generation and supply of 
electricity conferred and imposed by or under this Act on district elec- 
tricity boards may be exercised and performed by any such boards 
either by themselves or, if 80 authorised by the Electricity Commissioners, 
through any authorised undertakers or through a company. 

(2) For the purposes aforesaid a district electricity board may lease 
their undertaking to any such undertakers or company upon such 
terms as, subject to the approval of the Commissioners, they think fit. 

17. If, within five years from the date of the vesting of any generating 
station or main transmission line in a district electricity board under 
this Act, any officer or servant who has been regularly employed in or 
about such station or line proves to the satisfaction of a referee appointed 
by the Minister of Labour that he has suffered loss of employment, or 
diminution of salary, or wages, otherwise than on grounds of misconduct, 
incapacity, or superannuation, and the district electricity board do not 
show to the satisfaction of the referee that equivalent employment on 
the like conditions as those obtaining with respect to him before the 
said date was available, the district electricity board shall pay him 
such compensation as the Minister of Labour shall think just, including 
any expenses which the officer or servant necessarily incurs in removing 


to another locality. 
(To be concluded.) 
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Stobie v. Newcastle-on-Tyne Electric Supp'y Company. 


Mr. Justice Peterson recently heard an action brought by Mr. Victor 
Stobie against the Newcast’e-on-Tyne Electric Supply Company. 

Mr. Ursouy, K.C. (for plaintiff), said the question was whether or 
not, upon the construction of certain agreements, defendants were entitled 
to a share in the profits of plaintiff's Dunston business. In 1903 plaintiff 
had a process of manufacturing steel by electric furnaces, and was 
minded to start the business at Dunston. Defendants leased a surplus 
area of 2 acres to him for 15 years, and agreed to erect buildings at 
plaintiff's expense, the amount to be repaid with interest in five annual 
instalments. Arrangements were made with the Industrial Plant Com- 
pany for the necessary plant at about £9,000 on the hire-purchase system. 
Electric current was obtained from the County of Durham Supply 
Company, a subsidiary company of defendants. 
paid and all other payments made as they fell due. Of the working 
capital, plaintiff found £2,400, and defendants agreed to provide £7,000 
as it was wanted. Defendants also made further advances, and here 
again it was admitted that every penny had been repaid by plaintiff. 
In these circumstances defendants claimed to te entitled to £100 a year 
forthe hire of plant which plaintiff had paid off, a share of the profits, and 
a certain contro] of the business to secure payment of those profits. 
Plaintiff's case was that every penny advanced having been paid off with 
interest, he was entitled to the benefits of the business free from any 
claim by defendants. 

Mr. Tomis, K.C. (for defendants) submitted that plaintiff could not 
get out of a bargain he had deliberately entered into. Plaintiff, being 
anxious to experiment with his process, and had not got the money, he 
approached defendants. It was a speculative undertaking. 

At the conclusion of the arguments Mr. Justice PETERSON held that, 
in the circumstances,defendant company was entitled to a share of the 
profits for the residue of the 15 years’ lease, and to £100 a year for the 
hire of the plant. The action was accordingly dismissed, with costs, 
and defendant's counterclaim allowed, with costr. 


Anderson v. Clayton & Shuttleworth. 


In this action Mr. T. Scott Anderson sought to recover a balance of 
£1,263. 10s., alleged to be due for the price of goods sold and delivered, 
and charges for storage, &c. In November, 1916, plaintiff was asked to 
tender for different gauges for electrodes for electric welding. In 1917 a 
quotation was made for 750,000 ft. of gauge 8 electrode, which was 
accepted. The first instalment was duly made and paid for. Then a 
question of infringement of patent arose, the Quasi Arc Company sug- 
gesting that plaintiff's electrode might be an infringement of their patent. 
Mr. Anderson offered to indemnify defendants for any liability for 
infringement, but he also still took up the attitude that he was making 
his electrodes long before the Quasi Arc Company got a patent. Ulti- 
mately it was arranged that plaintiff would leave unclaimed £500 of ‘he 
price of his material for six months after the completion of the contract. 
On Russia going out of the war defendants wrote to the plaintiff not to 
make any more deliveries. Plaintiff replied that he was prepared to 
meet their convenience, but said that an instalment of 100,000 ft. was 
onthe way. That was accepted, and only the final instalment remained. 
After negotiations defendants’ representative assented to plaintiff's 
suggestion that he should retain the last instalment, and try to dispose 
of it for them on condition that they returned his £500. Plaintiff sued 
for the balance of £1,263, which included the £500. 

The defence was it was agreed that 100,000 ft. of electrodes delivered 
pursuant to orderof Feb. 5, 1917, being part of the order sued on, should be 
returned to plaintiff, and the order form should be kept open, and defen- 
dants should not be required to take delivery of the 100,000 ft. until 
March, 1919. The 100,000 ft. invoiced Oct. 21, 1918, were never order d 
by and had been rejected by defendants. As to the balance of the 
claim, after deducting £750, the price of these invoiced goods, defendants 


said they were entitled to retain £500, for plaintiff agreed that they — 


should retain the sum as an indemnity against possible claims. 
After hearing the evidence Mr. Justice RowLatr gave judgment for 
£500 only, the action for the £750 being premature. a 


» 


Electricity Supply and Strikes. 


In the Be'fast Police Court recently Mr. R. Meharey summoned Belfast — 


Corporation for failure to supply him with electricity between Jan. 27 and 
Feb. 15 last. 

Mr. PRINGLE, who prosecuted, said the Corporation had statutory 
powers to supply electrical energy, and they failed to carry out their 
obligation to supply his client with electric current for the use of motors 
which he had on his premises during the period of the late strike. Mr. 
Meharey had two electric motors for driving stitching and sewing ma- 
chines, On Jan. 25 the strike of the shipyard workers began, and on 
Jan. 27 the supply of energy to Mr. Meharey’s premises was cut off. 
Mr. Meharev, who suffered considerable loss (estimated at £1,000) in his 
business, offered his assistance in working the generating station. 

For the defence it was contended that it was impossible to supply the 
electricity without the men who were on strike, and other workers could 
not be induced to work without military protection. 

After hearing evidence for both sides the Resident Magistrate reserved 
his decision. On Monday, after reciting the facts, he dismissed the 
summons. Defendants only received two days’ notice of the strike, and 
he held that it was impossible for them in that time to procure the neces- 
sary labour to carry on the work. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published }ave been 
specially compiled by Messrs. Mewaurn, ELLIS & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1916. 
124,764 pare Apparatus for recording and reproducing sounds and electric signals 


124.766 Hooper & Hortey. Electrica! indicators and like apparatus. (14'3/16.) 

124 776 Russett. Inductances for wireless te'egraphy and allied uses and the mz nu- 
facture thereof. (23 3:16.) 

124.786 Artom. Receiving instruments for wireless signalling. (27 3:16.) 

124,805 eee era Sound transmission by light rays actuating photo-electric 
cells. (11/4,;16.) 

Relates to a method of varying the intensity of a beam of light in accord: n:e 
with the amplitude and frequency of the vibrations of an oscillating mirror or 
equivalent by dividing the beam into a number of thin contiguous beams by the 
action of a fixed grating or equivalent, concentrating the emergent divided beam 
on the oscillating mirror or equivalent and directing the divided beam towards .ts 
objective through a fixed grating or equivalent. 

124,833 pa Aerial conductors for wireless signalling and other purposes. 
(2/5 16.) 

Relates to a substitute for a long conductor of electricity consisting of a long 
beam of ionized or ionizing medium, such as a beam of ultra-vioiet rays, arranged. 
to form part of an electric circuit. 


1917. 
115,414 Bryur Motor LicHtinG Co. Dynamo-electric machines for use with interna 


combustion engines and vehicles propelled thereby. (30/'4/17.) 
1918. 
124,855 FULLER ACCUMULATOR Co. & WELCH. Variable speed dynamo-electric machines. 


(31/7 /18.) 


113,444 Sperry. Searchlights. (7/2/17.) (Patent of addition not granted.) 


115,812 KeTrerIns. Ignition systems for internal-combustion engines. (3C/8/15.) 
(Divided Application on 6,406/16.) 
124,874 Furs2 & Co. & Furse. Portable stand for electric lamps, (2/4/18.) 


124.906 FERNANDEz. Automatic electric cut-outs. (10/4:18.), 

124,922 Veritys, Lto., & Lanz. Evectrically-driven hoists. (20/4/18.) 

124,931 Buck. Light-proof container for photographc films when used to make X-ray 
negatives or pictures of the teeth. (26/4;18.) 

125.014 Win>dIBANK. Apparatus for the attachment of electric wires to terminals. 


(910/18.) 

125,022 TurnBULL. Electric ignition apparatus for internal combustion engires. 
(17/4/18.) (Divided application on 13,318/17.) 

120.906 Murray. Methods of and apparatus for electrical welding. (9/11/17.) 

125,042 JOHNSON & PHILLIPS & WALKER. Truck type electric switchboards. (14/12/18.) 

124,190 British WESTINGHOUSE ELECTRIC & Mrs. Co. Electric phase convert. ng sys- 
tems. (13,3/18.) 


APPLICATIONS FOR PATENTS. 
Nore.—Names within parentheses are those of communicators of inventions, 


March 6, 1919. 

5,617 Git. Electrically operated engine starters. 

5,621 RAWCLIFFE. Electric light fittines. 

5.624 PoweLL & HAMMER, CARNS-WILSON & SHEPHERD. 
dynamos, 

5,625 PowBLL & HAMMER, CARNS-WILSON & SHEPHERD. Electric machines for starting 
lighting and ignition of motor vehicles. 

5,627 PowELL & HAMMER, CARNS-WILSON & SHEPHERD. 

. starters of motor vehicles. | 
5-630 CANNING. Switches for lighting. &c. 


March 7, 1919. 
5,633 WALSH. Localising faults on electric mains and switching on street lamps. 
5,639 Ropgn. Electromagnetic rings, bracelets. &c. 
5.667 COMPARRI WIRELESS CONTROL SYND. & COMPARE. 
5.679 CORRIGALL. Incandescent lamps, &c. 
5,698 HepBuRN. Electrolysers. 
5.700 CHAMBERS. Ignition magnetos. 
5.706 Fery. Storage cells. (30/4/17, France.) 
5,710 Baule. Electric impulse motor. (16/5/17, France.) ; 
5.736 Western Evectric Co. Electric printing telegraph machines, 


March 8, 1919. 
5,764 THompson. Manufacture of carbon electrodes. 
5.765 GRIMMES. Electric cooking or heating. (9/3/18, Norway.) 
5.783 CowPger-CoLes. Production of zinc battery elements. 
Hygienic devices for mouth or ear pieces of telephones, &c. 
; Earth connection for dissipating electric charges. 
5.819 HookHaM. Incandescent electric lamps. 
5,826 Evans & GREAVES. Electric lamp fittings. 


March 10, 1919. 
5.841 Stirk. Direct-current motors and generators. : 
5.851 Lester. Actuating automatic electric brakes for talking machines. 
5.856 Tarry. Miners’ electric safety lamps. 
5,863 Twepopig. Portable electric lamps. 
5,879 Murray. Printing telegraph cut page feed. 
5.883 PARTINGTON. Electric igniter. í 
5.894 Soc. ANON F.L.A.T. Electric furnaces. (2/11/18. Italy.) 
5.910 Pink. Collecting current in high-speed electrical machinery. 
5.911 Pink. Rotors for disc type homopolar or acyciic generator. 
5.925 ULLMANN. Telephonograph. f ; . 
5,929 BENJAMIN ELECTRIC, LTD. Electric switches. (3/7/18, U.S.) 


March 11, 1919. 
964 Epman. Electric lamps for vehicles. &c. 
998 Dean. High-speed interrupter for induction apparatus. 
004 Bennett. Electric adapter switch. 
016 Conner & Kanı. Telephonic intercommunication systems. 
023 CRIMMINS, Tramway and railway rails. 
024 GARRARD. Step-by-step mechanism for electric motor starters. 
025 Clarke. Disc for ee roller wheel on tramcar trolley poles. 
051 Kring. Electric soldering irons. 
6.055 SCHNEIDER ET CIE. Contact makers. circuit breakers, &c. (12/4/18, Fran<e) 
6,067 RopricuEz. X-ray apparatus. (12/4/18, France.) 
6.076 Downton. Protection of electric cables in distribution systems. 
6.079 Ferron. Lock switch or circuit-breaker for magneto. 
6.097 WESTERN ELgcTRIC Co. Multiplex electric signalling systems. 
6,105 PILKINGTON. Electrical transmitter microphones. 


Controlling or regulating 


Switch or cut-out for electrie 


Wireless telegraph control. 
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Coal Mines Act, 1911. 
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Commercial Topics. 
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Excess Profits Duty. 

The Treasury announce that if the proposals relating to excess profits 
duty which are contained in the Budget resolutions receive statutory 
sanction in the forthcoming Finance Bill the reduced rate will take effect 
as from Jan. 1 last. 

* * * * 
Export of Iron and Steel. 

It is announced that the export of many classes of iron constructional 
material is now free. Steel containing tungsten, molybdenum, chrome, 
cobalt, nickel or vanadium, many classes of steel shipbuilding materials, 
and iron or steel rails for railways may also be exported without licence. 

* * * * : 


Metal Stocks. 

On May | the following stocks (exclusive of old metal and scrap) were 
in the possession of the Minister of Munitions in this country : Copper, 
51,130 tons; spelter G.O. B., 26,912 tons; spelter, refined, 7.057 tons ; 
aluminium, 11,542 tons; soft pig lead, 109,012 tons ; nickel, 2,567 tons, 


. and antimony regulus, 4,161 tons. 


* * * * 


Miners’ Lamps. 

The Home Secretary has appointed a committee to inquire and report 
on possible improvements in miners’ lamps as regards safety and illu- 
mination and alterations which may be desirable in the present methoda 
of testing and approving such lamps for the purposes of Sec. 33 of the 
The members of the committee are :— 

Mr. William Walker, C.B.E., Acting Chief Inspector of Mines (chair- 
man), Prof. Francis Edwin Armstrong, M.Sc., Mr. T. G. Davies, H.M. 
Inspector of Mines, Mr. Vernon Hartshorn, M.P., Mr. Geo. A. Mitcheson, 
Mr. S. Roebuck, M.B.E., Mr. Jesse Wallwork, and Dr. R. V. Wheeler, 
Director of Home Office Experimental Station, Eskmeals. The secre- 
tary is Mr. E. G. Fudge, Home Office, Whitehall, S.W. 1. 


* * * * 


New Industries in Spain. 

In a recent Bill the Spanish Government makes provision for the 
development of the country’s resources and for the creation of new 
industries, &c. Among the industri»s to be specially protected are ship- 
building, hydro-electric works, meta) goods and the chemical. 

, Since the armistice there has been a great increase in the number of 
applications to the Government for concessions to use water power 
for generating electricity, and there should be a good demand for electric 
machinery, especially for alternating current generators, transformers, 
overhead lines and equipment, electric motors, and starters. The 
Chamber of Commerce of Valencia has instituted a publie inquiry 
with a view to the development of the falls of the River Jucar for 
supplying energy to the town. .The waterfalls of Esera and Cinca 
(Aragon) have been leased to a French company, who are going to use 
the energy in the production of artificial nitrates. The Sociedad Minera 


y Metalurgica de Penarroya has hydro-electric works which are con- 


nected by a 70,000-volt line to the hydro-electric plant at Linares. 
This station is to supply energy in the near future to the town of 
Cordoba. | 


* * * * 


Electricity Supply in Victoria. 

A Bill which was recently passed by the Victorian Parliament authorises 
the appointment of three ELECTRICITY COMMISSIONERS to inquire into 
and report to the Minister on the steps to be taken to co-ordinate or unify 
all State or other electrical undertakings in Victoria, and to secure the 
adoption of such standards of plant and equipment and of system, 
frequency and pressure for the generation, distribution and supply of 
electricity as will admit of the efficient inter-connection of such under- 
takings, and, generally, the safe, economical and effective supply of 
electricity throughout the State of Victoria, and to secure the amalga- 
mation or concentration of such undertakings. 

The Commissioners will also inquire into the prospects of establishing 
in Victoria new industries requiring large quantities of cheap electrical 
energy, and the steps necessary to be taken for promoting the use of 
electricity, and especially for industrial and manufacturing purposes. 
Investigations and surveys are to be made for ascertaining the existence, 
nature and extent of coa) deposits or of water-power suitable for use in 
the generation of electricity. The Commissioners are required to report 
upon the necessary regulations to be made and such amendment of 
existing legislation as they think desirable for carrying into effect any 
of the objects or purposes of the Act. Power is also reserved to the 
Electricity Commissioners, subject to certain conditions, to construct, 
maintain and work any electrical undertaking ; supply electricity to any 
Commonwealth or State Government Department, and to any public 
body or institution ; supply electricity in bulk to any undertaker or to 
any statutory corporation ; and supply electricity to any person or body 
of persons outside any arza for which there is an Order in force. 

The Government have appointed Prof. T. R. Lyle and Messrs. G. 
Swinburne and A. McKinstry commissioners under the above Act. 
Prof. Lyle has been chairman of the Advisory Committee on Science and 
Industry, and chairman of the Standardisation Committee of the Elec- 
trical Association. Mr, McKinstry is general manager of the British 
Westinghouse Company, and Mr. Swinburne has been a director of a 
company owning large hydro-electric works in the Commonwealth. The 
maximum of the attendance fees to be paid to each commissioner ig 


£500 per annum. 
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Electricity Supply. 


9 
CHELTENHAM Corporation has applied for a loan of £2,000 for house 
Bervices. 


Mr. J. P. Robson has been promoted to the position of assistant 
engineer at Peterborough Corporation electricity works. 


e 


DuNDEF Corporation has applied for authority to borrow an additional 
sum of £250,000 for the electricity supply undertaking. 


NELSON Council has increased the salary of the electrical engineer and 
tramways manager (Mr. G. F. Nayler) by £100 per annum. 


Branpon Urban Council has applied for sanction to a loan for estab- 
lishing a public and private supply of electricity in the district. 


Burney Electricity Committee has applied to the L.G. Board for 
sanction to borrow £5,000 for extensions of mains. 


Messrs. Newberry Bros., of BATTLE, will put down their own electric 
power plant if the Urban Council do not establish electricity works. 


ARMAGH Town Council, which recently offered a premium of £25 for 
the best electric lighting scheme, has now asked the winner (Mr. J. J. 
Woods) to submit a detailed report. 


Torquay Council has increased the salary of the borough electrical 
engineer (Mr. C. W. Salt) from £450 to £600 per annum. The salary of 
Mr. Keenan, assistant engineer, has been increased to £316. 


The Mayor of WIMBLEDON, Ald. L. Allen, has been elected chairman 
. the Electric Lighting Committee by the casting vote exercised by 
imself. 


LovcHBoROovUGH Council has authorised a further increase in the charges 
for electricity, making 65 per cent. over pre-war rates for lighting and 
80 per cent. for power. 


West HARTLEPOOL Corporation has applied for authority to borrow 
£34,400 for a new cooling tower, converting machinery, cables, &c., for 
the electric supply department. 


LANCASTER Electricity Committee has appointed a sub-committee of 
six to report upon the whole question of the electricity undertaking in 
the borough, the cost of generation, &c., with power to visit other towns 
if thought necessary. 


On Wednesday SHEFFIELD Corporation decided to increase the charge 
for electricity as from the June meter readings. Units charged at over 
2d. are to be subject to an increase of 25 per cent., in lieu of the present 
increase of 10 per cent. ; and units charged at 2d. and under to be subject 
to an increase of 60 per cent., in lieu of 45 per cent. 


Batu Corporation has applied for sanction to borrow £2,528 for the 
renewal of mains. The chairman of the Lighting Committees, Ald. Sir 
H. Hatt, states that some of the varliest mains laid down in the country 
are still being used in Bath, and the Council must recognise that they 
will have to be renewed. ` 


SUNDERLAND Electric Supply Committee is putting in a 7,500 kw- 
Willans-G.E.C. turbo-generator, two water-tube boilers with chain-grate 
stokers, superheaters, economisers, cooling tower, &c., at a total cost of 
about £90,000. There is an increasing demand for power, especially 
for the shipyards, engineering shops, &c. 


NorRTHAMPTON Council has accepted the offer of the local electric light 
and power company to supply current for the Corporation tramways for 
five years at 1-4d. per unit if the consumption is 1} million units per 
annum, and at 1-33d. per unit for 1} million units and upwards. By 
shutting down the municipal power station about £3,000 per annum 
will be saved. 


The accounts of FarEHAM Urban Council for the year ended March 31 
1918, show gross capital expenditure £24,065, of which £6,925 is out- 
standing. Revenue was £2,634, and expenditure £1,768, leaving gross 
profit £868, and the net result, after providing for repayment of loans, 
£928, interest £229 and balance from last account £290, was a deficit of 
£580. Units generated were 140,560 and sold 69,797. Maximum supply 
demanded was 70 kw. 


’ 
Owing to the difficulty in getting coal, ANGLESEY County Council 
has decided to co-operate with Denbigh, Flint, Carnarvon and Merioneth 
County Councils in a scheme for the utilisation of water-power available 
on the borders of the asylum estate to provide electric light and heat for 
the institution. According to a repurt by Mr. S. E. Britton. of Chester, 
the scheme would cost £6,000, would supply them by next winter, and 
would provide three and a half times the power now generated by steam, 
and save 700 tons of coal. Capital charges would amount to £512, but 
there would be a saving of £1,500 on coal, and there would be a net gain 
of £148 per annum. 


About 130 employees of the BrrMincuam electric supply undertaking, 
who have been serving with H.M. Forces, and have already been de- 
mobilised were entertained by their colleagues at a dinner and concert 
last week. Owing to the large number of guests and visitors the dinner 
was served in two dining halls, presided over by Mr. R. A. Chattock, city 
clectrical engineer, and Mr. E. J. Jennings, secretary. respectively. 
During the evening a cordial welcome home was extended to the men by. 
the Lord Mayor and Mr. Councillor Burman, chairman of the Electric 
Supply Committee. Presentations were made to Messrs. Whiting and 
Kirby, honorary secretaries to the War Funds and War Relief Organisa- 
tion of the department. 
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Electric Traction. 


BRADFORD Tramways Committee has ordered 26 additional sets of 
tramcar motors. 

Hornsey Council has decided to purchase six electric vehicles (at 
£11,500) for dust collection. 

Mr. C. R. Everson, manager of PLymMoctH Corporation Tramways, is 
shortly retiring on a pension. 

SOUTHPORT TRAMWAY COMMITTEE has increased the tramcar fares 
from I}d. to 2d. 

It is estimated that the cost of the deferred repairs of the tramway 
track will cost DERBY Corporation between £40,000 and £50,000. 

CoLNE Corporation tramways department shows a loss on the past 
year's working of £3,004, which is attributed to higher wages and increased 
cost of electricity. 

Hutt City Council decided on Monday to rescind the resolution passed 
on Nov. 9 last, as to the constitution of a Tramway Committee, and a 
new committee of 12 members was appointed. 

LIVERPOOL CORPORATION has increased the tram fares, and in future 
tthe basis will be a mile and a-half for ld. The reduction in the hours of 
dabour represents an increase of about £160,000 per annum in the wages 
bill. 

LIVERPOOL Corporation has negatived a recommendation that a 
number of the members of the Tramways Committee, together with 
certain o‘ticials, should go to the United States to study the system of 
inland transport in vogue in the big cities. 

The Board of Trade has extended by one year from Aug. 15 next the 
time limited by the Chesterfield Corporation Railless Traction Act, 1913, 
for the completion of the overhead equipment and other apparatus for 
working trolley vehicles, and by one year from July 8 next the time 
limited by the Chesterfield Corporation Act, 1914, for the completion of 
tramways Nos. l and 2. 

On the 7th inst. the Light Railway Commissioners held an inquiry into 
the application of the MANSFIELD & District Light RAILWAY COMPANY 
for powers to extend their present lines to Forest Town, Clipstone and 
Rainworth. The Great Central and Mansfield Railway Companies 
oppose, on the ground of unfair competition, and also that the scheme was 
inconsisten twith legislation now before Parliament. 


The dispute between the LANARKSHIRE Tramway Company and its 
employees, which has existed for a month, has been settled. The per- 
manent way and shed men are to be reinstated. About 150 of the traffic 
hands are to resume work immediately, and the remainder are to be 
re-started as soon as possible. All inspectresses are to be given employ- 
ment either as motorwomen or conductresses. The question of the rein- 
statement of the dismissed motorwoman is to be referred to arbitration. 


Bury Corporation Tramways show a net profit of £8,277 for last year, 
.and for the Radcliffe sections £500. Gross traffic receipts increased by 
£20,300; but this was r2duced by wages increases of £10,168, and for 
this year a further increase of £8,515 is estimated. The profit for 1917-18 
was £4,874. The Council has decided that £3,300 should go to rate 
relief, and the balance to reserve. The sum of £1,079, due to Salford 
Corporation on the adjustment necessary owing to the increased fares is 
to be paid out of reserve. 

In a report on the conditions of tramway tracks, the Highways Com- 
mittee of the LonpoN County CoUNCIL state they have had several 
communications from local authorities and private individuals com- 
plaining of the condition of the tracks. It has been impossible to 
adhere to the pre-war standard of track maintenance during the past 
few years owing to the shortage of labour and paving material. In addi- 
tion, a large proportion of tha temporary repairs which have been effected 
‘in the worst places have been nullified by the recent long spell of bad 
weather. About 1,500 menarenowemployed,and further numbers ate 
being engaged as materials become available. The essential materials 
required are rails, granite stone setts and wood blocks, and the supply 
of these is not yet satisfactory. Deliveries of track rails, &c., have not 
been made to time, and the Ministry of Labour has been asked to assist by 
making representations to the railway executive and taking such other 
steps as may be possible to expedite deliveries. , Long lengths of con- 
ductor rails are practically worn out, and unless larger supplies are 
available immediately, serious delays to traffic will occur. Tenders are 
being invited for further supplies of track rails. Contracts have been 

-made for the supply of about 600,000 blocks, 

At the meeting of the Lonpon Members of Parliament on Monday 
evidence was given by R. H. Selbie, general manager of the Metropolitan 
Railway Company, and by Mr. W. J. Squires, chairman of the Highways 
Committee of the L.C.C. Mr. Selbie stated that in 1913 his company 
carried 115,000,000 passengers, in 1918 145,000,000 and in 1919 (based 
on the first three months) it would be 169,000,000 to 170,000,000. An 
experimental] train had been evolved which it was anticipated, however 
congested the traffic might be, would be able to complete its station work 
in considerably under 25 seconds. It was hoped that the train would be 
in use in a few months. The fare per passenger had increased from 
1-65d. in 1913 to 1-86d. at present. The company were ready to put on 
extra rolling stock, which was absolutely necessary if they were to carry 
people in comfort. They were running on the busy section of the line 
very nearly the maximum number of trains, but the type of train in use 
was now of an obsolete character. When electrical working was first 
introduced in the London area all companies rather slavishly followed 
the type of car in use in the United States, with gangways at each end. 
“They now had in a large number of their coaches a wide door in the centre 
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of the car, which enabled passengers to detrain and to enter much more 
readily. Their experimental train would consist of long open cars with 
five doors. The new car would carry 58 passengers instead of 56. The 
company had in contemplation the electrification of the line from Harrow 
to Rickmansworth. 

Mr. Squires stated the number of passengers carried on the L.C.C, 
TRAMWAYS last vear was over 636 millions, an increase of 224 millions 
over the total for 1908-9. In 1913-14 the working expenses were 64d. 
per car-mile and for 1919-20 they were estimated at Is. 4d. per car-mile. 
The total capital expenditure was £13,697,000. The debt incurred was 
£14,026,000, of which £5,549,000 had been provided for, leaving a net 
debt of £8,477,000. A memorandum on fares by Mr. Fell was put in 
and read. The two main causes of overcrowding on the tramways were 
the increase in the number of passengers and the reduction in the number 
of cars available. Some overcrowding was also due to the closing of 
suburban railway stations and the 50 per cent. increase in railway fares, 
The number of passengers carried had risen from 523,000,000 in 1913-14 
to 636,000,000 in 1918-19. The average number of cars at present in 
service was 1,174 and 1,414 trailers. It was, however, anticipated that by 
the end of May 70 additional cars would be placed in service. It was 
expected that this number would be considerably less than the number 
required, but every possible step was being taken to place a further 100 
cars in service as rapidly as the materials could be obtained. 


Imperial and Foreign Notes. 


The Government of Jamaica is considering a scheme for the electri- 
fication of the railway. There is an abundance of water power in the 
island and it is proposed to utilise this in the generation of electricity, 
which will be supplied for electric traction and industrial power purposes 
in the island. ` 


The Government of the Commonwealth of AUSTRALIA has decided that 
no rights within the Commonwealth or dependencies will be given to 
private individuals or companies to erect high-power wireless telegraph 
stations. Inquiries are, however, to be made as to whether the Govern- 
ment shall establish such stations. 


The chairman of the ELECTROLYTIC Zinc CoMPANY of Australasian Pty. 
(Mr. W. L. Baillieu) recently stated that the Company was producing 
much more zine than the 10 tons per day for which the present plant was 
designed, and he was satisfied with the company's prospects after the 

. 30,000 H.P. of electrical energy agreed upon could be supplied by the 
Government. 


A report by the late Government electrical engineer of NEW ZEALAND» 
Mr. Evan Parry, suggests the utilisation of three sources of hydro-electric 
power in the North Island, Mangalo for Wellington, Arapuni or Arariatia 
for Auckland, and Waikaremoana as a supplementary station. It is 
estimated that 160,000 H.P. could be obtained from these three sources, 
but is is proposed that only a portion of the available power be used as a 
commencement, at a capital cost of about £2,000,000. 


Messrs. B. Woodfull, S. G. Hall, and A. H, Stone, engineer assistants in 
the electric supply department of MELBOURNE Council, have secured 
travelling scholarships established by the council in 1916. They will 
spend a year with some leading manufacturer in England. The council 
will grant them £50—to cover their return fare and £1 per week to supple- 
ment their earnings while abroad. 

Melbourne Tramways Board proposes to use electricity for power 
purposes wherever possible. Electric power for hauling the tram cables 
is about to be substituted for steam at the Rathdown-street (Carlton) 
power house. On the Brunswick cable tram line the Tramway Board is 
installing electric light, and a similar improvement on all cable lines will 
be made as soon as the fittings can be obtained. 

The Tramways Employees Association has asked for increased wages 
ranging from 31 to 38 per cent. A minimum wage of 14s. 6d. a day is 
asked for drivers and conductors on electric or cable cars. The present 
minimum on electric cars is lls. a day, and on cable cars 10s. 6d. Pro- 
portionate increases are asked for other grades. In the case of the Prah- 
ran and Malvern Trust the concession of the demands would mean an 
extra burden of over £30,000 a year, and necessitate the abolition of 
penny fares. 


The Governments of Denmark and Sweden are considering plans for 
the construction of a submarine tunnel between the two countries. The 
total length of the tunnel in which an electric railway will be constructed, 
is about 314 miles. On a pre-war basis the estimated cost is put at 
£5,000,000. 


_ It is announced that the BELGIAN GOVERNMENT will conduct experi- 
ments in the electrification of railways on the Antwerp-Brussels line. 
The execution of the necessary works will be offered for tender to the 
principal Belgian and Allied manufacturers. 


Bankruptcies and Liquidations. . 


George Schultz & Company, Ltd., 10, Arthur-street, London, E.C. 4s 
is being wound up voluntarily, and Mr. W. A. Scott, 50, Cannon-street, 
London, E.C. 4, has been appointed liquidator. 


Wm. Jas. McCombe, lately manager of the Hull Corporation Tramways, 
has been adjudicated bankrupt. Th>first meeting of creditors will take 
plac> on May 22, at ths Offizial Rec:iver’s office, York City Bank- 
chimbers, Lowgate, Hull, and the public’ ex.mination on Juns 16, at 
tie Guildhall, Alfred Gelder-st-eet, Hall. 
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Miscellaneous. 


Hou Corporation Telephone Committee proposes to adopt the auto- 
matic telephone system. ; 


At a special meeting of the ROYAL INSTITUTE OF BRITISH ARCHITECTS 
it was decided to increase professional charges throughout the kingdom 
from 5 to 6 per cent. on contract amounts. 


It is announced that the Telegraphs Communications Board, of which 
Viscount Milner is chairman, will have under early consideration the 
question of State-owned high-power wireless stations within the British 
- Empire. 

A number of presentations were made last week to Mr. Walter Bond, 
manager of the rubber sales department of the St. Helens Cable & 
Rubber Company, Warrington, who is leaving to take up an appointment 
as assistant superintendent of the Development Department of the 
Dunlop Rubber Company, Birmingham. 

The ever-welcome annual, ‘ PRINTERS’ Pre,” will be published on the 
19th inst., and, judging by the list of eminent authors and artists who 
have contributed to its pages, it will come as an additional cheery gleam 
to the peace celebrations. ‘* Printers’ Pie” is published at 6, Great 
New-street, London, E.C., at ls. 6d. net. 


According to Sir Wm. Slingo, the retiring engincer-in-chief of the Post 
Office, it will cost £5,000,000 and take 10 years to equip the London 
telephone exchanges with automatic instruments. In an interview with 
a Press representative Sir Wm. said : “ The automatic telephone is bound 
tocome. My idea, which will probably be adopted, is to divide London 
in about six areas, each with its central exchange. The number of sub- 
scribers can be increased at each exchange from 10,000 to 30,000. Heavy 
overhead cables will disappear altogether.” 


On Friday the FoLitowrna BILLS WERE INTRODUCED and read a 
first time in the House of Commons: City & South London Railway 
Bill, to authorise the construetion of new subways and works, &c. ; 
Leicester Corporation Bill, to acquire land for a generating station and 
for additional electricity supply ; Walsall Corporation Bill, for elec- 
tricity supply extensions and for working motor omnibuses, &c.; and 
the Electric Lighting Provisional Order Bill, which confirms the Chepstow 
(Extension) Provisional Order. 


At the adjourned inquest on the six men who were killed in the recent 
Oxcrort pit explosion, Mr. R. Nelson, H.M. Electrical Inspector of Mines, 
said he had examined the switch-box at the fan and found that two of the 
three blades were making contact. As the box cover was not properly 
fastened down, there being five screws missing out of six holes, it was 
probable that the spark caused by the contact would te open to the out- 
side air and would ignite the explosive mixture of air and gas. 
noticed that the three cables which entered the switch box were five- 
sixteenths of an inch, while the holes were five-eighths diameter. His 
investigations convinced him that a fall of stone occurred above the 
box and short-circuited the connections. The terminals in the box were 
clearly fused, while the lid, which was found some distance away, bore 
fuse marks corresponding to the positions of the terminal. There was 
certainly an open spark which might have ignited the gaseous air. Near 
the switch box were found three bare cable ends. Assuming the cable 
was alive, the live ends resting on the ground—which was more or less a 
conducting agency—contact might have been caused and an igniting - 
spark might have been made. That was a probable cause of the explo- 
sion, but he thought it would be incredibly careless for an electrician to 
put the current on with those three ends bare. In the absence of evi- 
dence he was prepared to believe that he would not have mads that grave 
error. He expressed the opinion that the explosion originated at the 
switch box at 87 gate, and was caused by a fall of stone which caused 
short-circuiting. No protection that had been suggested or required by 
the Regulations would have prevented a flash in that switch, although 
the mine was not wired in the proper manner. . 

On Monday the jury returned a verdict that the men were accidentally 
killed by the explosion, which was caused by an electric spark igniting 
gas that had accumulated, but they were unable definitely to fix the 
point of qrigin, although believing that it was in the switch-box in No. 87 
gate. They expressed the opinion that the Coal Mines (Regulation) Act 
should be strictly adhered to on Sundays as well as on other days, and 
recommended that all switch-boxes should be inset. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during March, 1919 
and (b) the aggregate figures from Jan. 1 to March 31, with increase or 
decrease compared with corresponding periods of 1918 :— 

Electrical machinery, (a) £43,360 (decrease £91,258), (b) £105.948 (de- 
crease £218,069); including generators and motors other than for aero- 
planes, motor cars and cycles, (a) £16,613 (increase £12,214), (b) £48,387 
(increase £13,132); and electrical machinery unenumerated, (a) £26,747 
(decrease £103,472) (b) £57,561 (decrease £231,201) ; telegraph and tele- 
phone cables other than submarine, (a) nil), (b) £7,315 (increase £7,315) ; 
telegraph and telephone apparatus, (a) £30,671 (increase £28,895), (b) 
£55,440 (increase £47,484); other e'ectrical wires and cables, rubber 
insulated, (a) £2,472 (increase £2,472), (b) £2,483 (increase £1,881) ; with 
other insulations, (a) £378 (increase £340), (b) £4,573 (increase £4,535) ; 
carbons, (a) £2,474 (increase £1,307), (b) £7,069 (decrease £1,821); glow 
lamps, (a) £35,421 (increase £32,514), (b) £78,554 (increase £31,568) ; 
parts of arc lamps and searchlights (other than carbons), (a) £3,901 (de- 
crease £14,816), (b) £21,754 (decrease £10,140) ; primary and secondary 
tatteries, (a) £3,876 (decrease £6,653), (b) £13,044 (decrease £58,831) ; 

meters and measuring instruments, (a) £4,438 (increase £4,136), (b) 
£10,412 (increase £8,525); switchboards, (a) £116 (decrease £106), (6) 
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£330 (increase £108); electrical goods and apparatus unenumerated,. 
(a) £36,162 (increase £5,472), (b) £132,032 (increase £49,202). Total of 
electrical goods and apparatus other than machinery and uninsulated 
wire, (a) £119,909 (increase £53,561), (b) £332,997 (increase £79,826). 
Exports.—The exports of electrical machinery, material, &c., (a): 
during March, 1919, and (b) from Jan. 1 to March 31, with increase or 
decrease compared with corresponding periods of 1918, were as follows :— 
Electrical machinery, (a) £92,323 (increase £28,848), (b) £272,677 
(increase £20,782); including railway and tramway motors, (a) £1,175 
(decrease £1,887), (b) £18,384 (increase £10,389); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £55,090 (increase 
£14,604), (b) £148,424 (increase £22,301); and electrical machinery un- 
enumerated, (a) £36,058 (increase £16,131), (b) £105,869 (decrease £1 1,908) 
telegraph and telephone cables, submarine, (a) £47,496 (increase £43.685), 
(b) £78,645 (increase £44,478); other than submarine, (a) £24,776 (in- 
crease £16,162), (b) £87,902 (increase £41,941); telegraph and telephone 
apparatus, (a) £26,366 (increase £9,397), (b) £69,510 (increase £15,088) ; 
other electrical wires and cables, rubber insulated, (a) £32,757 (increase 
£27,058, (b) £79,468 (increase £61,386), with other insulation, (a) 
£35,659 (increase £25,858), (b) £75,923 (increase £51,930); carbons, (a) 
nil (decrease £578), (b) £676 (decrease £816); glow lamps, (a) £8,965 
(increase £1,421), (b) £26,108 (increase £3,110); arc lamps and search- 
lights, (a) £167 (decrease £1,468), (L) £2,901 (decrease £2,081); parts of 
arc lamps and searchlights (other than carbons), (æ) £1,540 (increase 
£607), (b) £6,270 (increase £1,414); primary and secondary batteries, 
(a) £53,165 (increase £47,909), (b) £137,562 (increase £116,643) ; meters 
and measuring implements, (a) £6,949 (increase £1,130), (b) £35,065 (in- 
crease £13,335); transformers, (a) £1,253 (decrease £136), (b) £11,149 
(increase £4.623) ; switchboards, (a) £3,741 (increase £1,827), (b) £10,779- 
(increase £461); electrical goods and apparatus unenumerated, (a) 
£85,295 (increase £44,250), (b) £242,685 (increase £129,895). Total of 
electrical goods and apparatus, other than machinery and uninsulated 
wire, (a) £328,129 (increase £217,122), (b) £864,643 (increase £461,407). 


Business Items. 


The Manchester branch office of the Hart Accumulator Company has 
been removed from 33, Brazenose-street to 4, Victoria Bridge. 

The commercial department of Petters Limited has been removed to 
73, Queen Victoria-street, London, E.C.4. 

The telephone number of the Bristol office of the *‘ Z ” Electric Lamp 
Mfg. Company, Ltd., is 4273. 

The Electrical Alloy Company notifies that all export business is 
handled from its general offices and mills, Morristown, N.J. 


Marconi’s Wireless Telegraph Company has acquired a controlling. 
interest in the Sterling Telephone & Electric Company. 


Messrs. Dorman & Smith have appointed Messrs. Andrews & Company, 
40, West Campbell-street, Glasgow, to act as their representatives for: 
Scotland. 

The Easy-Fix Fittings Company, 66, Victoria-street, London, S.W.1, 
has issued a leaflet which gives illustrated particulars of the easy method 
of fixing its ‘‘ Easy-fix ” conduit fittings. 


Jas. Alfd. Troughton and Hy. Thos. Young, electrical and general’ 


' engineers, l and 6, Park Mansions-arcade, Knightsbridge, London, W., 


have dissolved partnership. Debts by Mr. Young, who continues the 
business as Troughton & Young. 


Mr. C. H. Thorn, who has been released from military service, has. 
resumed his position as manager in India for W. T. Henley’s Telegraph 
Works Company. Mr. C. R. Bland has also been demobilised, and 
rejoined the company’s staff in Calcutta last month. 


Capt. S. B. Haslam, R.E., M.I.E.E., M.I.Mech.E., who has been in 
the Army since 1914, and in Salonika for the last three years, has been 
demobolised and has rejoined Messrr. Haslam & Stretton, Ltd., 88- 
joint managing director. The firm are extending their operations and 
will shortly be opening additional premises at 33, St. Helen’s-road, 
Swaneea. 

Messrs. R. T. Norton & Company, consulting engineers, Temple 
Courts, Temple Row, Birmingham, and J. H. L. Cooper, B.A., A.M.LE.E., 
A.M.I.Mech.E., Royal Dock Chambers, Grimsby, consulting engineer, - 
have entered into a provisional working agreement, and are now in & 
position to undertake larger work in any part of the country, both staffs 
being available for co-operative action. 


The negotiations in progress for AMALGAMATING the interests of four’ 
BATTERY Firms, the D.P. Battery Company, Ltd., Hart Accumulator 
Company, Ltd., Pritchett & Gold and Electrical Power Storage Company, 
Ltd., and the Tudor Accumulator Company, Ltd., have been broken off, 
and the respective companies will continue to carry on their businesses” 
independently as heretofore. 


Mr. F. C. Raphael, M.LE.E., was appointed manager of the Cable and 
Wire Department of the Edison Swan Electric Company, Ltd. (Ponder 8 
End, Middlesex), last month, on his release from the Army. Although 
Mr. Raphael was successively editor of THE ELECTRICIAN and “ Elec- 
trical Engineering,” he had previously been on the staff of cable manu- 
facturing companies in this country and abroad. Soon after the out- 
break of the war, being too old for tho Army, he joined the Royal Naval 
Anti-Aircraft Corps, but in February, 1916, obtained a transfer and a 
commission to the London Electrical Engineers R.E. (T.) He returned 
from France last August to take up an appointment as assistant M- 
spector under the C.1.R.E.S., and was in charge of cable inspection Up: 
to the date of his demobilisation. 


May 16, 1919. 


(Tenders Invited and Accepted. 


ILKLEY Urban Council require a 34 ton electric hand-tipping wagon. 
Tenders to the Clerk by May 20. | | 

MaIDsToNE Electricity Committee invites tenders for supply and 
jointing some three-phase e.h.t. cable. Tenders to the Electrical Engi- 
neer by May 19. 


MANCHESTER Electricity Committee require tenders by 10 a.m. May 28 
for two 4,000 k.v.a. three-phase static transformers. Specifications 
from Mr. F. E. Hughes, Town Hall, Manchester. 

Tenders are required by 3 p.m. June 23 for the supply of a 60-ton 
electrically-driven travelling crane, with rails, &c., for SYDNEY (N.S.W.) 
City ‘Council. Specitications from the City Electrical Engineer. , 

DUBLIN Corporation received nine tenders for a 5,000 kw. turbo- 
alternator and condensing plant: General Electric Company, £42,212 ; 
Ateliers de Construction Oerliken £42,680 (accepted); Brown, Boveri & 
Co., £42,697 ; Richardsons, Westgarth & Co., £43,216; British Westing- 


house Company, £43,342 ; Dick, Kerr & Company, £43,460; Belliss & — 


Morcom, £43,533; C. A. Parsons & Co., £43,575; British Thomson- 
Houston Company, £43,646. 


Guascow Corporation has accepted the following tenders: Albion 
Clay Company, stoneware ducts; F. Smith & Company, trolley wire 
Micanite and Insulators Company, micanite cloth; J. G. Brill & Com- 
pany, truck frames. 


The tenders of the British Thomson-Houston Company, Ltd., and 
Siemens Bros. Dynamo Works, Ltd., have been accepted by LONDON 
County Council Stores and Contracts Committee for specified quantities 
of metallic filament lamps. Thirteen firms were invited to tender. 

PorLAR (London) Electricity Committee has accepted the following 
tenders: Clarke, Chapman & Company, boiler, with accessories, steam 
and feed pipes, £11,758, G.'and J. Weir, rotary feed pump, £657; W. & 
T. Avery, seven patent automatic coal weighers, £2,363; Mather & 
Platt, balancer booster set, with spara parts, £1,287. 10s. 


Stepney (London) Borough Council has accepted the following 


tenders: New Conveyor Company for additional coal handling plant 
for Limehouse station at £761. 10s.; Tudor Accumulator Company, 
maintenance of storage battery at £44 per annum, plus 6s. 6d. per half 
year for every £1 by which the average price of lead exceeds £15 a ton. 


Barrow Corporation has accepted the following tenders: J. Howden 
& Company, motor-driven feed pump, £295; C. Macintosh & Company, 
cables for turbo-alternator and auxiliary plant motors, £119; Ferguson, 
Pailin, Ltd., e.h.t. switchgear, 740 Vacuum Oil Company, annual 
supplies of engine oils, &c. ; W. R. Thornton & Son, packing and jointing 
material; British Insulated & Helsby Cables, copper wire, vaseline oil, 
joint boxes, switch cutouts, &c.; A. Avtsine, Para strip and prepared 
tape; Dussek Bitumen Company, insulating compound, bitumen and 
extra h.t. compound; L. Andrew & Company, electrical stores and 
rubber gloves; Chamberlain & Hookham, meters; Ferranti, Ltd., pre- 
payment meters; Doulton & Company, earthenware pipes and, troughs ; 
General Electric Company, brass saddles and pins. 


Appointments Vacant and Filled. 

A lecturer in physics and two lecturers in engineering are required at 
Woolwich Polytechnic. Particulars from the Principal. 

A chief assistant is wanted in the testing brench of Manchester elec- 
tricity department. Salary £400 per annum. Applications by May 20. 

A chief assistant is wanted in the department of Natural Philosophy 
of the Royal Technical College, Glasgow. Salary £300 to £400. Applica- 
tions by May 31. 

The Council of the British Scientific Instrument Research Association 
require an assistant director of research. Salary £1,000 per annum. 
Applications þy May 21 to the Secretary, 26, Russell-square, W.C. 1. 

A head of the electrical engincering department of the Brighton 
Municipal Technical College is required. Commencing salary £350 per 
annum. Forms of application from the Secretary, Mr. F. Herbert Toyn, 
54, Old Steine, Brighton. 

The governors of the Borough Polytechnic Institute, Borough-road, 
S.E.1, require a head of the physics and electrical engineering department. 
Commencing salary £400, with war bonus of £39, rising by £20 per annum 
to £600. Applications to the principal, Mr. C. T. Milli», by May 24. 

A head of the electrical engineering department of the Coventry 
Technical Institute is required. Commencing salary £400. Forms of 
application, which must be returned by May 24, from the secretary, Mr. 
‘Frederick Horner, Education Dept., Council House, Coventry. 


A chief lecturer in electrical engineering (£250, rising to £400 per 
annum), an assistant lecturer in engineering (£200, rising to £300), a 


demonstrator in engineering (£150, rising to £180), and a demonstrator | 


in physies (£150, rising to £180) are required for West Ham Municipal] 
Technical Institute, Romford-road, Stratford, E. 15. Particulars from 
the Principal, to whom applications by May 20. 

Mr. Joseph Boyce,of Todmorden, has been appointed oorough elec- 
trical engineer of Morecambe. 

Mr. Walter T. Young, of Belfast, has been appointed traffic super- 
intendent of the Edinburgh tramways. 

Mr. F. Swarbrick, of Leek, has been appointed borough electrical 
engineer at Basingstoke. 

Mr. S. C. Tranter has been appointed charge engineer at the Greenwich 
generating station of the L.C.C. tramways department. 
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Companies’ Reports, &c. 


ESTED 


The directors of DIOTOGRAPH TELEPHONES, LTD., have declared a 
dividend of 16 per cent. 

Tha MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY i8 
offering 600,000 new shares of £1 each to the existing shareholders. 


The City or Buenos AYRES Tramways Company has declared a 
dividend of Is. 3d. per share (5 per cent. per annum) for the quarter 
ended March 31 last. 


The directors of EVERED & Company, LTD., recommend a dividend of 
8 per cent., less tax, for the year 1918. It is proposed to adopt a new set 
of articles of association and to increase the capital. . 

At the annual meeting of FLEMING, BIRKBY & GOODALL, Ltd., last 
week the report and balance-sheet were adopted, and a dividend of 
6 per cent. was declared. 

The recent issue by the Epison Swan ELECTRIC Company of 200,000 
new ordinary shares has been fully subscribed, and letters of allotment 
have been posted. 


The directors of CLARKE, CHAPMAN & ComMPaNny, LTD., propose to. 
increase the capital to £550,000 by the creation of 250,000 new ordinary 
shares of £1 each, £220,030 of the reserve fund being capitalised for the. 
purpose. 

The annual meeting of Messrs. W..T. GLOVER & Co., LTD., was held on. 
Monday, when the report and accounts (abstracted in our last issue) were. 
adopted. It was also agreed to sanction the agreement by which. 
Messrs. Vickers Ltd. will acquire a controlling interest in the company. 


The directors of the West INDIA & PANAMA TELEGRAPH COMPANY 
recommend payment of final dividends and a bonus for the year 1918 as 
follows : 6s. per share on the first and second preference shares, 6d. pér 
share and 3d. per share bonus on the ordinary shares (tax free). 

The profit of the Cuiswick ELECTRICITY SUPPLY CORPORATION fot 
1918 amounted to £8,568, against £9,776 in 1917. The directors recom- 
mend that a dividend of 6 per cent. be paid, that £1,581 be carried to. 
depreciation reserve and that the balance of £685 be carried forward. 

The directors of the CALCUTTA ELECTRIC SUPPLY CORPN., LTD., 
recommend payment of a final dividend on the ordinary shares for the. 
half-year ended Dec. 31, of 6} per cent. actual, plus a bonus of 1 per cent., 
making, with the interim dividend, of 34 per cent. actual paid in Novem- 
ber last, 11 per cent. for the year 1918. ; 

The revenue of the SOUTH METROPOLITAN ELECTRIC TRaMWays &. 
Lieutmna Company for 1918 was £102,092, and, after setting aside. 
£7,500 for renewals, the available sum is £22,178. A dividend of 9 per- 
cent. on the preference shares for the 18 months ended Deo. 31 is pro- 
posed, adding £5,000 to reserve, and carrying forward £1,916. 


Recently the capital of HADFIELDs LIMITED was increased to £2,000,000 
by the creation of 1,300,000 ordinary shares of £1 each, and 800,000 of 
these are to be issued as fully paid in the proportion of two new shares 
for every share held. 400,000 additional shares are offered to share- 
holders in the proportion of one new share for every share held at 30s. 
per share. 


The profit of the Brrrish WESTINGHOUSE ELECTRIC & Mra. COMPANY 
for the year 1918, including £51,234 brought forward, amounts to- 
£198,152, out of which £42,315 has been appropriated to special depre- 
ciation of plant, machinery, &c., and a dividend of 8 per cent. (less tax) 
paid on the cumulative preference shares, leaving to be carricd forward 
£77,747. In accordance with the undertaking of the Metropolitan. 
Carriage Wagon & Finance Company £1,000,000 of ordinary shares have 
been applied for and allotted for cash at par on April 14. 


The gross profit of the URBAN ELECTRIC SUPPLY Company, LTÐ., for- 
the year 1918 was £63,890, compared with £67,732 in .1917, and after- 
deducting expenses the balance is £59,920. The amounts required for 
interest, debenture stock redemption and income tax absorb £44,452, 
leaving, together with £4,498 brought forward, an available balance of- 
£19,966. The directors recommend that £10,000 be transferred to. 
reserve for depreciation, that a dividend of 24 per cent. for the year be. 
paid on the preference shares, and that balance (£3,716) be carried 
forward. The total connections of the various undertakings of the 
company amount to 39,503 kw., compared with 36,902 kw. in 1917 and 
33,886 kw. in 1916. 

The net revenue of the NortH METROPOLITAN ELECTRIC POWER 
SUPPLY Company for the year 1918 amounted to £53,725 ; with interest, 
dividends and amount brought forward the total is £59,455. After pro- 
viding for mortgage, loan and debenture interest, transferring £2,000 to- 
debenture reserve, and placing £15,000 to renewals reserve, the directors 
propote a dividend on the 6 per cent. cumulative preference shares, 
leaving £2,321 to be carried forward. Revenue from all sources ex- 
ceeded that of the preceding year by £32,612, but expenses increased by 
£55,020, of which £50,041 was in respect of increased wages and cost of 
coal, leaving a decreased net revenue of £22,408. The total issued pre- 
ference share capital now amounts to 599,980 shares of £1 each, fully paid. 


Mr. R. J. Howley, who presided over the meeting of the PoTTERIEs.- 
ELECTRIC TRACTION CoMPANY on Monday, said the traffic receipts for 
1918 showed an increase of £46,491 over 1917, mainly due to the general. 
increase in faresand in passengers carried. Parcelanet receipts amounted 
to £612, against £1,028, owing to the enormous increase in the wages of 
the boys used to distribute the parcels. Interest and dividend on 
investments amounted to £15,009, compared with £13,826; power and 
running expenses increased by £21,906, administration and general ex- 
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-penses by £2,892, and repairs and maintenance £5,949, He did not think 
‘that the public really appreciated how great had been the increase in the 
working expenses of tramways during the war. The wags and war 
bonus of a motorman worked out at 15-81d. per hour, compared with 7d. 
in 1914. Prices of stores and material had advanced in many cases from 
100 to 300 per cent. A dividend of 5 per cent. on the ordinary shares 
was declared. 

The report of Jonnson & PHILLIPS, LTD.. for 1918 states that the 
profit on trading accounts, &c., after making provision for bad and 
doubtful debts, and after charging upwards of £13,000 for maintenance of 
buildings, plant, &c., amounts to £80,491. Adding balance from 1917 
(£25,815) and deducting dividend paid in April 1918 (£12,250), the balance 
is £94,056. After meeting remuneration of directors’ (£1,679), interest on 
debenture stock (£4.540), reserve re debenture sinking fund (£8,355), 
interest on second debentures (£2,500), depreciation (£14,423), interest on 
loans (£1,100). reserve (£10,000), income tax and excess profits duty 
(£10,127), and amount written off patents (£2,500), the available balance 
is £38,832. The directors recommend payment of a dividend at rate of 
10 per cent. per annum on the ordinary shares (£17,500), leaving to be 
carried forward £21,332. 


The accounts of the BrusH ELECTRICAL ENGINEERING Company for 
1918 show, after providing for debenture interest, a balance of £91,098, 
end with £12,699 brought forward the total is £103,798, subject to excess 
profits duty in respect of 1917 and 1918. Considerable capital expen- 
diture has been incurred since 1914 on buildings and plant for war 
material. This equipment was laid down at periods when costs were 
abnormally high, and the directors have placed £25,000 to special reserve 
on this account. During the war the company distributed a dividend 
of 6 per cent. per annum on the ordinary stock for the years 1916 and 
1917. The directors recommend that a further distribution of 6 per cent. 
per annum be made in respect of the years 1914, 1915 and 1918. These 
dividends will absorb £18,943. A sum of £9,400 has been placed to 
depreciation of buildings and plant, £13,095 to general reserve and 
‘£34,714 carried forward. 


The sales of electric current during the past year by the INDIAN 
ELECTRIC SUPPLY & TRACTION COMPANY amounted to 4,105,126 units, 
an increase of 112,827 over the previous year. Of the increased sales 
72,395 units were for lighting and fans, 85,106 for power, and 11,907 for 
‘public lighting, but under special contracts there was a drop of 62,856 
units. The capital expenditure for the year was £2,610. The directors 
consider the prospects favourable to the gradual development of the 
business and its earning capacity, but, apart from the ordinary growth 
among smaller consumers they are considering the question of erecting a 
‘station for supply in bulk, and to enable the company to secure the power 
‘loads of the large consumers, mills, &c. The chairman (Mr. J. G. B. 
Stone) stated at the meeting last week that the crux of the matter was to 
find a site having a permanent and ample supply of condensing water 
rwithin a reasonable distance of Cawnpore. They were making a small 
increase in the dividend of a half per cent., after placing £6,000 to depre- 
ciation and renewal account, and writing off £1,000 from debenture issue 
expenses. 


The operation of the undertaking of the LONDON UNITED TRAMWays, 
Lrp., during 1918 resulted in gross receipts amounting to £362,427, an 
increase of £7,954 compared with 1917, but owing to continued advances 
an the cost of material and labour the expenses have increased by £81,970 
to £373,831, showing an adverse balance of £11,405. The scheme for the 
reorganisation of the capital has been sanctioned by the High Court. 
The 1918 Act authorises an extension of the Company’s tenure of the 
tramways in Middlesex and Surrey until 1950, and empowers the com- 
pany, at the expiration of six months from the termination of the war, 
to raise its fares to a maximum of ld. per mile for ordinary passengers 
and ẹ ld. for 3 miles for workmen. Pending the date on which the 
„powers to increase the fares under the Act above mentioned take effect, 
the company has put into operation increases of fares authorised by the 
Board of Trade under the Statutory Undertakings (Temporary Increase 
-f Charges) Act, 1918. Viscount Knutsford and Captain F. V. Schuster 
have resigned their seats on the board, and Sir Lewis Coward, K.C., Mr. 
Geo. Balfour, M.P., and Mr. C. G. Tegetmeier have been appointed 
directors. 

The revenue of the METROPOLITAN ELECTRIC TRamMways, LTD., for 
the year 1918 amounted to £639,021. After deducting all expenses 
chargeable to revenue, including debenture and loan interest, but without 
making provision for future renewals, the surplus is £7,664, which, with 
£3,036 brought forward, makes an available balance of £10,700. The 
directors recommend that £10,174 be placed to reserve and £526 carried 
forward. The traffic receipts for the year amounted to £627,334, an 
increase of £84,803 over those of 1917. The increase is due in part to the 
larger number of passengers carried, and in part to the higher rate of fare 
introduced in the autumn of 1917. Owing, however, to the enhanced 
cost of labour and materials, working expenditure, which (exclusive of 
payments to County Councils) amounted to £491,044, shows an increase 
of £83,886. With a view to enabling the company to meet the continual 
rise in working costs and to make the necessary provision for future 
renewals, a further increase of fare was, with the consent of the County 
Councils concerned, brought into effect early this year. High cost of 
fuel and increased labour charges have caused a diminution of the profits 
of the North Metropolitan Electric Power Supply Company, in which this 
company holds all ordinary share capital. No dividend will be paid by 
‘the power company on its ordinary shares for the past vear (as against 
10 per cent. paid in 1917). In view of these circumstances, the directors 
are unable to recommend the payment of any dividend on the preference 
shares. 
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New Companies. 


BERMONDSEY INSTRUMENT WORKS, LTD. (154,876).—Private com- 
Reg. May 6. Capital £1,500 in £1 shares. Mechanical, electrical and 
general engineers. Office: 6, Greggs-place, Bermondsey, S.E. 


H. T. BOOTHROYD PORT GLASGOW, LTD. (10,355.)—Private company. 
Reg. in Edinburgh, April 26. Capital £10,000 in £1 shares. To take over. 
that part of the business of H. T. Boothroyd, Ltd., of Street Bootle,, 
which comprises the general electrical contracting business carried on in 
Scotland and the installing of electrical equipment on ships. First 
directors : H. Thomas Boothroyd and J. Whitehead. Reg. office: Bank 
Buildings, 24, Princes-street, Port Glasgow. 


CENTRAL ELECTRIC (HANDSWORTH), LTD. (154,851).—Private com- 
Reg. May 5. Capital £100 in £1 shares. Manufacturers of electric plant 
and fittings, contractors for electric power, telephones and bells. First 
directors: H. Bowker, electrician, and R. A. Hudson, electrician. Reg. 
office: 112, Hamsted-road, Handsworth, Birmingham. 


JOHN COLTMAN & COMPANY, LTD. (154,772).—Private company. 
Reg. May 1. Capital £5,000 in £1 shares. (4,000 preference). Con- 
structional, mechanical, electrical, motor, general and consulting engi- 
neers, &c. Permanent directors: W. H. Scott and J. Coltman (81,, 
Broad-street, Syston, Lecester). 


J. A. CRABTREE & COMPANY. LTD. (154,486).—Private company. 
Reg. April 17. Capital £10,000 in £1 shares. Manufacturers of and 
dealers in electrical and mechanical machinery, dynamos, motors, 
cables, cookers, &c. First directors: J. A. Crabtree, 16, Clements-road, 
South Yardley, Birmingham; G. F. Harper and J. A. Harper. 


ELECTRICAL UTILITIES, LTD. (154,805).—Private company. Reg. 
May 2. Capital £5,300 in 5,000 cumulative part preference shares of £1 
and 6,000 ordinary shares of ls. Manufacturers and dealers in electrical 
devices, appliances and materials, &c. First directors: E. Schattner 
(chairman), P. H. S. Gibbs (managing director) and E. A. Godson. 
Secretary: P. H. F. Gibbs. Reg. office: 35, Copthall-avenue, E.C. 


EURAL PATENTS LTD. (154,750).—Private company. Reg. May 1, 
Capital £1,000 in £1 shares. Inventors and exporters of patente, and to 
enter into agreements with Sir Evelyn de la Rue and J. Lindsay Scott 
for certain inventions relating to pocket lighters, electrical contact 
makers and to name indexes for telephones. First directors: Sir E. 
de la Rue, Bart., and J. Lindsay Scott and Miss C. Hume. Reg. office: 
19-20, Premier House, Dover-street, W.1. 


GWALIA, LTD (154,842).—Reg. May 3. Capital £1,000 in £1 shares. 
To carry on the business of an electric light and power company, elec- 
trical engineers, &c. First directors: K. M. Clark, J. W. Cassells and 
H. J. Jack. Reg. offices: 4, Broad-street-place, E.C.2. 


IGNITIONS, LTD. (154,722.)}—Reg. April 30. Capital £30,000 in 
20,000 shares of £1 each, and 20,000 shares of 10s. each. To enter into 
an agreement with the “C. C.” Sparking Plug Co.mpany, Ltd., to 
acquire and tum to account patents, &c. First directors : C. L. Simpson, 
engincer; and T. Charlton, financial agent. Reg. office': 10, Throg- 
morton-avenue, E.C. 


' PENROSE, LIF?S, LTD. (154,755).)—Private company. Reg. May tf. 
Capital £15,000 in £1 shares. To acquire that portion of the business 
of A. W. Penrose & Company, Ltd., relating to the manufacture of electric 
lifts and cranes, &c. Office: 239, Southwark Bridge-road, S.E. 


WELLMAN SMITHOWEN ENGINEERING CORPORATION, LTD. (154,585.) 
Private. Reg. April 24. Capital £160,000 in £1 shares. To take over 
and amalgamate all or part of the businesses of Wellman, Seaver & Head, 
the James Smith Hoisting Machinery Company, and Rubery Owen & 
Company, and to carry on the business of manufacturers of and dealers 
in engineering machinery, machine tools and instruments, electrical 
engineers, &c. First directors: A. E. Owen (permanent), F. I. Sander- 
son (commercial manager), T. Smith (managing director), and F. G. 
Smith (chief engineer). Reg. office: King’s House, Kingsway, W.C. 


ThirtySeven Years Ago. 
(From Tue Execrrician, May 20, 1882.] 


ELECTRIC LIGHT FoR LEwisHaM.—The Surveyor to the District Board 
of Works for Lewisham having reported that the cost of electric light 
would be greater than gas, the Board have resolved to defer the question 
of its introduction into their parish for a time. 


THE SELLON AND Faure Batrery.—The Faure Electric Accumulator 
Company commenced an action on the 10th inst. against the Electrical 
Power Storage Company, holding the patents of Messrs. Sellon, Volckmar 
& Swan, in the Hight Court of Justice for infringing the Faure Com- 
pany s patent. 

Evectric Lieur IN BRIGHTON.—The Committee appointed by the 
Brighton Town Council to obtain prices for illuminating the front of the 
town, and the central valley as far north as the parish church, with 
electric light for three years, have resolved not to proceed further with 
the negotiations until the Government Electric Light Bill has been 
finally settled by Parliament. 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1861. 


PRICE SIXPENCE. 


Ne. 21. 
No. 2,140. fvt oain.) FRIDAY, MAY 23, i919. tien ra elon ae 
CONTENTS, the repair of the waste of war would be obtained. That is 
Norms saca EE ae acta a ae 585 really the whole of the difficulty. It is briefly one of insurance 
Arrangements for the Week .................:06 ect E N RESER 567) awainst. h: ne amer thero bite Be 
g By W. kK. Booth. Illustrated 588 against bad times and against the possibilitiv of unemploy 


The Booth-Hall Electric Furnace. 


The Running of Mercury Rectifiers in Parallel. By Dr. Bela 


Schater. Illustrated ch ciiswrivdiaaeacces teers scanmannareomaneses 589 
Experiments With Clay in Relation to Piles .............:.seeeessseeeeee EJO 
Electric Welding: [ts Theory, Practice, Application and Economics. 

By H. S. Marquand. Illustrated.—Continted ........cceccee eee ees 591 
A New Electrically-Driven Winding Equipment. Illustrated.— 

Concludo o weenie odee ionin E tiated awe ae E E E A 53 
Protective Gightin vs cieicand anyon ana n e A A A «Ges 594 
Electricity v. Gas in Regard to Coal Conservation. By Hugh M. 

GOGA V erei E EN ean AE E E gaat teases nea 598 
A New A.C. Welding Plant. Plustrated 2. 2.0... cess cee ceeeeeees SOT 
FURTHER POINTS IN THE ELECTRICITY (SUPPLY) BILw............... 598 
The Telephone System of Large Cities, with Special Reference to 

London. By E. A. Laidlaw and W. H. Grinsted ............ serves O99 
Second Report. of the Wa.er-Power Committee of the Conjoint 

Board of Scientitic Societies 1.0.0... cee ee eee e scence ee cre eee aes 6C0 
The Future of the Electrical Industry. The Views of Mr. George 

Sutton MLET, onrus wadetied coer esac a a Mane aie CU 
CORRESPONDENCE? vorge Geter iesacmetndl tailed Miveasis aeety ce RE Gagan CEAR 603 
Electricity Supply Bill.—Concluded... cc ccccccceeceeeee severe nes eeneeeeeeens 604 
Electricity in Coal Mining......... E Oe Gaines ai areas eraa 606 
The Westinghouse Employees 2.0.0... cee srarrsrerronorrsroerreroenseese 606 
LEOAL INDELEUGCENC Wg cic covcdcaevsiotave he Stays ahiediearbuatenguyerey detent Aa '€06 
Patent Record. oi sos, vectasecsancg nian saeeds wn ioc Races EAE wane es 607 
Commercial TOPICH csresccncscs ericsson iyare E aa t07 
Blectricity Sap ply ai icssr re oases iiaa ia eativeecuctnaeettice 608 
Tenders Invited and Accepted ......cceccccesce seers eet ece tebe recesses ens ane 610 
Companies’ Reporte, &C. se.s..esssssesessssesssorsrssrosr e tensere seats ee sereoo 610 


E E EEEE a S eS a OE 


Note S. 


The British Westinghouse Company and Labour. 


Last Monday an important meeting was held by the British 
Westinghouse Company at which between 3,000 and 4,000 of 
the workers of all grades were present to discuss problems of 
mutual interest and to create a stronger feeling of confidence. 
The occasion was of more than usual interest because the 
Metropolitan Carriage, Wagon & Finance. Company, which is 
associated with the Westinghouse Company, have recently set 
aside 100,000 shares for subscription by the workers; and 
Mr. J. ANNAN Bryce, who presided and who is chairman 
of the latter Company, was able to announce that these shares 
had been over subscribed. Mr. Bryce laid emphasis upon 
the need fer greater production, and he described as a fallacy 
the old idea that there was only a certain amount of work to 
go round and that if a man did more it would deprive others 
of work. The real effect, on the contrary, was that the 
greater the production the cheaper was the article produced, 
and the greater the demand the greater was the amount of 
work available. Further, if the employer could sell more he 
could afford to pay higher wages, and consequently it was to 
the workers’ advantage to have improved methods and im- 
proved machinery. To these sentiments it is interesting to 
note that Mr. S. RATCLIFFE, chairman of the Works Com- 
mittee, replied to the effect that the heads of the labour 
movement had considerable difficulty in asking for the loyalty 
of their members in securing increased production because 
this had so often meant, just before the war, that factories 
had been choked with goods.and men had been unemploved 
through over production. If that fear could be overcome 
and the worker could be sure that his interests were safe- 
guarded, the increased production which was so necessary for 


ment through no fault of the worker. There is no doubt that 
the position will never be thoroughly satisfactory until this 
side of the problem is met fairly and squarely. It is not. 
sufficient to yay that increased production will bring increased 
work. | The worker very naturally rephes that if that is so, 
let there be some guarantee that non-employment will not be a 
final result instead of the promised lard of more work, more 
wages and shorter hours. We are glad to see that the British 
Westinghouse Company have adopted their present attitude. 
It is an indication that large emplovers are recognising the 


‘desirability of looking at the whole question from a new 


standpomt, and if this policy is adopted by the large em- 
plovers the others will doubtless follow. 

a See eet 
Wireless Telegraphy at the I.E.E. 

WE are glad to see that the Wireless Telegraph Committee 
of the Institution of Electrical Engineers is showing com- 
mendable activity, with the result that advances in this 
important subject are now being described. It is well that 
the Institution should keep in touch with these newer branches, 
and so far as this particular section is concerned there need 
be no fear that insufficient interest will be aroused. The 
attendance is always large on such occasions. Last week an 
interesting lecture was given by Major ErskinE-MuRRAY, in 
which some of the advances during the war were described, 
and although those who give lectures of this kind have not 
altogether a free hand, sufficient was said to enable some 
idea to be formed of the vast amount of experimental work 
that has been carried through during the period of war. 
There were one or two features which stood out prominently. 
One of these was the amplification now obtainable by means 
of valves. This, of course, is not new, as Dr. LEE DE FORREST 
demonstrated the potentialities of his audion a considerable 
time ago, but, owing to the special conditions which have 
recently obtained, the general scientific public has not had an 
opportunity of seeing to what extent this is possible. It is 
certainly one of the most remarkable achievements of the 
last few years. This ease of amplification has led to many 
developments, among which may be mentioned the modern 
direction finder, which is an important application. So much 
simplification has been introduced, so far as size of apparatus 
is concerned, that it is now a simple matter for an aeroplane | 
in flight to maintain complete knowledge of its position 
without visual observations. This was illustrated during the 
lecture by reference to flights between London and Paris 
undertaken during conditions of fog, which nevertheless did 
not interfere with the success of the flights in any way. Lastly, 
amplification has rendered wireless telephony much more 
easy of accomplishment. On the present occasion wireless 
telephone communication was established with an aeroplane 
flying over London, and although the articulation due to the 
high amplification was undoubtedly confused for a large 
audience, it was nevertheless very interesting to see such a. 
demonstration as this, which many people would have thought. 
quite impossible a few years ago. ` 
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Water-powers in the British Empire. 
THE second report of the Committee of the Conjoint Board 
of Scientific Societies on the above subject, while not adding 
greatly to the information given in the previous report, con- 
tains some interesting data. Canada still stands by itself in 
respect. of water-power development, but the progress made 
in some parts of Australasia, notably Tasmania and New 
Zealand is gratifving, while in India the potential resources are 
also vast and a good start towards their development has been 
made. Of the other localities mentioned, chief interest 
attaches to British Guiana and Papua. In both cases there 
are enormous resources vet to be tapped, but the remoteness 
of some of the districts is an obstacle to immediate develop- 
ments. In British Guiana interest is added to the possible 
exploitation of these falls by the recent discovery of large 
deposits of bauxite, which would probably repay working 
with hydraulic power. The Papuan area presents most in- 
teresting geographical features, and may in the future prove 
an immense store of energy for the development of industry 
in the South Seas. There is one point commented upon in 
the latter part of the Report which deserves very serious con- 
sideration—the insufficient number of adequately trained 
British engineers to undertake this work in the event of serious 
expansion. We should like to endorse the Committee's pro-, 
posal that fuller facilities for training in hydro-electric work 
should be provided at our leading colleges. Otherwise it is to 
be feared that we mav have to turn to Canada and the United 
States for the exploitation of water-powers within the Empire 
—indeed, it is stated that in.some cases progress has already 
been retarded by the lack of men with suitable qualifications. 
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Rewards for Industrial Research. | 

In our correspondence columns there appears a letter from 
Mr. C. C. Paterson and his research staff in reply to an anony- 
mous letter which we published recently. The assumption is 
made by Mr. PATERSON that the letter in question had refer- 
ence to the arrangements made by the General Electric Com- 
pany. Of this we have no means of judging, as we do not know 
what instance the writer had in mind, and the General Electric 
Company is not the only firm which is taking up research in a 
vigorous fashion. Actually, the only point on which we com- 
mented seriously was the idea that a person engaged in indus- 
trial research should not be permitted to retain the ownership 
of any invention devised in his own time. We still incline to 
the view then expressed. This point is not mentioned by Mr. 
PATERSON, who raises another question, and one which is of 
considerable importance. There is undoubtedly great difh- 
culty in any industrial works or laboratory in deciding who 
is mainly responsible for a given development or invention. 
Apart from this, there is no question that isolated efforts do 
not as a rule bring about the best results. There is little doubt 
that team work is far more productive. One worker is stimu- 
lated by another, and the ideas of one mind arouse ideas in 
that of another. The difficulty of adequate reward, however, 
still remains because collective rewards make the assumption 
that every member's effort is equally productive. This may 
or may not be the case, and would generally not be so. The 
main point, however, is that any company engaged in such 
work should not be parsimonious in the, matter of salaries or 
bonuses, even though it may appear at first that there is little 
to show of a remunerative nature. 
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Faraday House Old Students’ Association.—The annual 
dinners of this Association will be resumed at the Holborn 
Restaurant on Friday, June 20th, with the President, Col. 
Hubert C. Sparks, C.M.G.. D.S.O., M.C., Croix de Guerre, in 
the chair. ‘This is the first dinner since 1914 and a large 
attendance is anticipated. 
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The American Welding Society—We observe that the 
first meeting of this progressive society took place on March 
28th in New York, the constitution being adopted and officers 
elected. This body is an amalgamation of the Welding Com- 
mittee of the Emergency Fleet Corporation and the National 
Welding Council, and will doubtless achieve a useful purpose 
in collecting information on welding operations and promoting 
desirable measures of standardisation. | 

Engineering Golfing Society.—The Engineering Golfing 
Society held its first meeting since the spring of 1914 at Walton 
Heath on Tuesday, the 20th inst. Fifty-seven entries had been 
received, but business engagements were responsible for the 
scratching of several promiment members at the last moment. 
Among the absentees from this cause were the President, Sir 
Alexander Kennedy, and the captain, Mr. G. Midgley Taylor. 
The President’s Challenge Cup (semor division) was won bv 
Mr. J. W. Towle after a tic with Mr. Walter Phillips, and the 
Wilson Challenge Cup (Junior division) by Mr. A. P. Livesey. 
after a tie with Mr. W. W. Hughes. l 

Indications of Overhead Transmission Lines to Aircraft. 
—-One question that is likely to need attention in the near 
future, in the event of overhead transmission lines becoming 
common in.this country, is the indication of such lines to 
aircraft flying at low altitudes. Such lines are by no means 
easy to see, and on the Continent severe accidents have occurred 
to airmen owing to their coming in contact with such lines. 
The matter was recently referred to in the “© Elektretechnische 
Zeitschrift,” which advocated the attachment of a special 
warning device, readily visible from above, to the posts. It 
was suggested that such insignia, if repeated at regular inter- 
he also be of some help as a guide to the route fol- 
owed. 


Substitute for Platirium Cathodes.—During the war a 
large number of possible substitutes for platinum, more or less 
satisfactory, have been proposed. One of the latest of these. 
developed by Prof. Gewecke, of Bonn University, consists of 
the use of silver-plated glass dishes, which may be substituted 
for the platinum dishes used in electro analysis as cathodes. 
The dishes are first treated with a fine sandblast and then 
coated by means of an ammoniacal solution of silver nitrate. 
reduced by adding 2 ce. of 40 per cent. solution of formalin. 
With the use of 0:03-0:05 gm. of silver a mirror can be pro- 
duced in three to four minutes. The use of carbon anodes 
has not proved satisfactory, but experiments are being con- 
ducted with Acheson graphite. 

Industrial Reconstruction Council.—A lecture on ` The 
Only Way to Higher Wages, Shorter Hours,” will be delivered 
by the Right Hon. Lord Leverhulme at the Saddlers’ Hall, 
Cheapside, E.C.2, on Wednesday, Mav 28th. The chair will be 
taken at 4.30 by Sir William Peake Mason. Applications for 
tickets should be made to the Secretary, I.R.C., 2 and 4, 
Tudor-street, E.C.4. 

A conference on `“ The Relation of Welfare Work to Scientific 
Management ` will be held under the auspices of the Industrial 
Reconstruction Council on May 27th at 5.30 p.m. in the Hall 
of the Institute of Journalists, 2 and 4, Tudor-street, E.C.4. 
The chair will be taken by Prof. Lawrence, R. Dicksee, M.Com., 
F.C.A., and Miss Vovsey, B.A. (Central Association of Welfare 
Workers), will introduce the subject. No tickets are necessary. 


Institute of Chemistry.— Part II. of the “ Proceedings ” of 
the Institute of Chemistry for 1919, contains the proceedings 
at the annual general meeting on March 3rd, and the address 
of the President, Sir Herbert Jackson, K.B.E., F.R.S. Although 
the general progress of the Institute since the outbreak >f war 
has been satisfactory, financial conditions have proved difficult, 
and we observe that an increase in subscription is contem- 
plated. Another matter, which was the subject of much com- 
ment, was the poor use made of the services of chemists who 
volunteered for military service in the special corps of the 
Royal Engineers, many of them being put to work resembling 
more closely that of a-navvy than of a skilled chemist. The 
“ contain obituary notices of a number of 
Fellows of the Institute who have fallen in the war. 
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Institution of Electrical Engineers.—On the conclusion of 
the annual general meeting of the Institution (which will take 
place on Thursday next at the Royal Society of Arts) there will 


be held the annual general mecting of the contributors to the ` 


benevolent fund to receive the report of the Committee of 
Management and the statement of accounts and balance-sheet 
to December 31, 1918. 

At the meeting of the Institutionon Thursday, May 15th, 
the President (Mr. C. H. Wordingham) announced with regret 
the death of Sir John Macdonald, Lord Justice Clerk of Scotland 
and a member of the Institution, and said the members had 
cause to remember with gratitude Sir John Macdonald's 
kindness on the occasion of the visit of the Institution to 
Glasgow in 1913. A vote of condolence with the relatives of 
the deceased was passed. 

On account of Senatore Marconi having to return to Italy 
in connection with his military duties, the meeting which was 
to have been held on Tuesday, June 3rd, has been cancelled. 

. Captain L. B. Turner's Paper on “ The Oscillatory Valve 
Relay : a Thermionic Trigger Device,” will be read and dis- 
cussed on Monday, June 30th (instead of Thursday, June 26th). 


Mr. J. W. Beauchamp at the Batti-Wallahs.—At the 
monthly luncheon of the Batti-Wallahs’ Society, Mr. W. E. 
Warrilow took the chair, and the guest of the day was Mr. J. W. 
Beauchamp, the newly appointed director of the Electrical 
Development Association. This is Mr. Beauchamp’s first 
public appearance since his appointment, and his remarks were 
followed with considerable interest. He said that his first task 
was to obtain money for the Association, and he anticipated no 
difficulty. As soon as the industry saw what was being done 
the money would undoubtedly come in. A question which 
naturally arose in his mind was—Would the apparatus be 
forthcoming when the Association had created the demand ! 
It was important that manufacturers should keep this in view. 
Considering the electrical outlook generally, Mr. Beauchamp 
said the industrial side required no pushing, though he thought 
some industrial supply units were sold too cheaply. The 
domestic demand would have to’ be taken in hand and appa- 
ratus offered, easy to buy, easy to fix, and the maintenance of 
which would be assured by simple means. The price of the 
apparatus was not the most important matter. The Elec- 
tricity Supply Bill would, he thought, pass into law, and, 
generally considered, it was not a bad Rill. It was an honest 
attempt to do something with the Williamson report. Existing 
plants would not be disturbed probably for five to seven years, 
but the work of local development with networks should pro- 
ceed unchecked. Apparatus should be sold now. He thought 
super-stations would not greatly reduce electricity prices ; 
that would mostly be done by questions of load and diversity 
factors. Mr. Beauchamp finally appealed for support of, and 
co-operation with, the work of the Association. 


British Engineering Standards Association— Limit GAUGES. 
A conference on the question of limit gauges for general engineer- 
ing work was held recently by the British Engineering Standards 
Association at the Institution of Civil Engineers, at which Sir 
Richard Glazebrook presided. The paramount necessity from 
a national point of view of a standard system of such gauges 
for general engineering work has been emphasised by the 
experience of the war. The immense amount of interchange- 
able parts required owing to the abnormal demands made 
during the war has brought this question very much into 
pronunence. With the return of peace it is realised that 
competition will be verv strenuous. Repetition work is 
absolutely necessary, and if the manufacturers of the country 
can be persuaded to adopt a svstem of limit gauging not only 
will the character of their work be improved, but their output 
will be increased. : | 
l About 50 people were present, chiefly manufacturing engineers. Two 
important points were brought out during the discussion ; in fact, they 
were thought by some of those present to strike the keynote of the 
situation. One laid stress on the necessity for publicity, and the other 
that any system recommended should not be incompatible with the 
systems at present in use in the various factories. 
the meeting discussed at length whether the hole or the shaft should be 
taken as the basis, and also the disposition of limits. It was agreed that 
the hole should be the basis. Further, two main proposals were dis- 
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cussed : (1) That the mean dimensions of the hole should be its nominal 
size, the tolerances being both positive and negative; (2) that the 
minimum dimension of the hole should be the ncminal size, the tolerances 
being positive. The voting was in favour of taking the minimum hole 
as standard. In regard to qualities of work, the general fecling was 
that four or five qualities would be sufficient, qualities of work being 
taken to mean degrees of fineness of tolerance. It was agreed that the 
following three classes of fit would be needed—1.e., running fits, transition 
fits and interference fits. The question of allowances was discussed 
in some detail. With regard to procedure, it was agreed that a more 
representative committee than a sub-committee would be beneficial as 
safeguarding all interests. A scheme by which, pending the formation 
of this Section Committee, the present sub-committee should be re- 
organised with the addition of a number of manufacturing engineers, and 
given the power to appoint panel or small committees of experts to 
commence the detailed work, has now been sanctioned by the Main 
Committee of the Association, and is being put into operation. 


J 
Obituary. 

The death is announced at Bedford of Mr. James REID, who was for 
44 vears connected with Messrs. W. H. Allen, Son & Company, mecha- 
nical and electrical engineers, of Bedford and London. Mr. Reid, who 
was 73 years of ace, was works manager for many years, and he returned 
to Messrs. Allens during the war as inspector of aeroplane engines. 


Personal. 
Sir Joseph J. Thomson, O.M., president of the Royal Society, has been 
appointed a member of the Advisory Council to the Committee of the 
Privy Council for Scientific and. Industrial Research. 


Arrangements for the Week. 


FRIDAY, May 23rd (to-day). 
PHYSICAL SOCIETY. 

5 p.m. At the Imperial College of Science, S. Kensington, London, 
S.W. Papers to be read: *“ A Form of Knudsen’s Vacuum 
Monometer,” by Mr. L. F. Richardson; ‘On Theories of 

\ Thermal Transpiration,” by Mr. G. D. West ; and “ Demon- 
stration of a Tuning Fork Sustained by Thermionic Tubes,” by 
Prof. W. H. Eccles. 

INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS’ SECTION. 

7p.m. At the City and Guilds (Eng.) College, S. Kensington, Lon- 
don, S.W. Paper on “‘ Methods of Rectifying Alternating Cur- 
rents and their Application,” by Mr. W. J. Jones. To be 
followed by the Annual General Meeting. 

MONDAY, May 26th. 
Roya SOCIETY oF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Paper on “A 
New Prime Mov-r of High Efficiency and British Origin,” by 
Capt. F. E. D. Acland. 


TUBSDAY, May 27th. 
PROVINCIAL ELECTRIC SUPPLY COMMITTEE. 

2.30 p.m. At the Holborn Restaurant, London, W.C. Annual 

meeting. 
ROYAL INSTITUTION. i 

3pm. At Albemarle-street, London, W. Tyndall Lecture on 
‘Listening under Water,” by Prof. W. H. Bragg, F.R.S. 
(Lecture I.). 

ROYAL SOCIETY OF ARTS. 

4.30 p.m. At John-street, Adelphi, London, W.C. Colonial Section. — 
Paper on “Science and Industry in Australia,” by Lieut.-Col. 
the Hon. Sir John McCall. i 


INSTITUTION OF ELECTRICAL ENGINEERS. 

6.30 p.m. At Caxton Hall, Westminster, London, S.W. Meeting 
with the Electrical Contractors’ Association and the Association 
of Supervising Electricians. Discussion on “The Electrical 
and Engineering Equipment of Modern Small Houses.” 

THURSDAY, May 29th. - 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Annual General Meeting. 

FRIDAY, May,30th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Discussion on the following Paper will be 
resumed by Dr. Walter Rosenhain, F.R.S., “The Mechanical 
Properties of Steel, with some Consideration of the Question of 
Brittleness,” by Mr. W. H. Hatfield. : 

JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, London, S.W. Lecturette on 
“ An Improved Notation and Simplified Precision Instrument 
for Measuring the British Binary Inch Fractions,” by Mr. A. 
Watkins, F.R.P.S. 

ILLUMINATING ENGINEERING SOCIETY. 

Spm. Atthe Royal Society of Arts, John-strect, Adelphi, London, 
W.€. Discussion on ** The Gas-filled Lamp and its Effect on 
Illuminating Engineering,” to be opened by Mr. F. W. Willcox. 
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The Booth-Hall Electric Furnace.” 


By W. K. BOOTH. 


The principal difference between the various makes of electric 
furn.c s is the method in which the powcr is introduced in the 
furnace. Arc furnaces may be broadly divided into two classes :— 

1. Vertical arc furnaces, (a) Conducting hearth, (b) Non-conduct- 
ing hearth ; 

2. Horizontal are furnaces. 

The present Paper refers to a new type of electric furnace which 
has been developed during the last year, and which is known as the 
Booth-Hall electric furnace. It comes under class 1 (a), and is shown 
in section in Fig. 1. 
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Transverse section 
Fic. 1.—Bootrn-HaLtL Two-PHASE FURNACE. 


Fig. 2 is a diagrammatic representation of the electrical con- 
nections for the two-phase electric furnace employing two single- 
phase Scott-connected transformers. This diagram shows the con- 
nections from the transformer terminals to the main electrodes, and 
to the auxiliary electrode and grids. A two-phase electric furnace 
80 connected gives a balanced load on a three-phase power service. 
The auxiliary electrode is shown in black. 

Fig. 3 shows diagrammatically the arrangement of main and 
auxiliary electrodes in single-, two-, and three-phase Booth-Hall 


tt-connected 
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Fic. 2.—ELECTRICAL CONNECTIONS OF BOOTH-HALL Two-PHASE 
FURNACE. . 

furnaces. The auxiliary electrodes are shown in black. The 
furnace is built either single-, two-, or three-phase to suit the 
conditions at the place of installation, the general principle being a 
furnace having a solid hearth which becomes conductive of electricity 
when hot, and the use of an auxiliary electrode which acts as a return 
for the electric current until the hearth becomes heated and con- 
ductive. 

_In starting furnace operation on a cold charge the auxiliary 


* Abstract of a Paper read before a Joint Meeting of the Institution 
of Electrical Engineers and the Iron and Steel Institute. 


electrode is lowered until it rests on top of the charge, and the arc is 
then drawn between the charge and the main electrodes or electrode, 
as the case may be, the auxiliary acting as a return for the main 
electrode or electrodes. The auxiliary is so arranged that it presses 
with its entire weight on top of the charge. When the main elec- 
trodes or electrode have melted enough metal to form a pool on the 
bottom the hearth becomes conductive and the auxiliary is with- 
drawn from contract with the charge. Ina cold furnace the auxiliary 
is in operation from 30 to 45 minutes, and, in a furnace which is hot, 
less than 15 minutes ; that is, only long enough to assure a positive 
start of the furnace, and a balanced load on the power company’s 
line. 

Two sets of grids are embedded, which are electrically insulated 
from each other, and are so related to the main electrodes that the 
current of the two phases cross in the bath, thus giving a maximum 
of circulation of the molten metal and causing, in conjunction with 
the effect of the bottom heating, a very thorough mixing of the metal 
in the bath. This action can readily be observed on looking into the 
furnace after the charge has entirely melted. The conducting grids 
are placed as far as possible from the heated interior of the furnace, 
and experience has shown that they never become overheated or 


-~ require special cooling. 


‘The conducting hearth gives a uniform bottom heating of the 
entire bath, prevents sculls, and makes speedier and more thorough 


Single-phase 


Three-phase 


Fic. 3.—D1aGRAMMATIC REPRESENTATION OF ELECTRODE 
ARRANGEMENT. 


distribution of the heavier alloys, which tend to sink to the bottom 
of the bath. The effect of this bottom heating is considerable, and 
has been accurately measured on Booth-Hall furnaces in continuous 
operation. With the two-phase electric furnace a minimum of 
electrode consumption is secured, due to the fact that a minimum 
number of electrodes for a balanced polyphase load is used. 

In making steel for the ordinary grade of steel castings, the Booth- 
Hall electric furnace has operated with a power consumption as low 
as 446 kilowatt-hours per 2,000 Ib. (906 kg.) of steel poured, but the 
average will be between 500 and 550 kilowatt-hours per net ton for 
continuous operation. In one of the 4-ton furnaces a considerable 
quantity of low phosphorous pig iron has been made, running over 
0-035 per cent. in phosphorous and sulphur, also special steels requir- 
ing refining with two or more slags, the power consumption, of 
course, depending upon the degree of refining required. 


DISCUSSION AT BIRMINGHAM. 

The above Paper. along with others presented at the same time, was 
discussed at a meeting of the South Midland Centre, when Mr. Moffett 
gave a brief general account of the subject of electric furnaces followed 
by a résumé of the Papers. 

Mr. C. M. WALTER followed with an account of the work which he had 
done on externally wound tubular resistance furnaces. Mr. Walter re- 
marked that these furnaces had been successfully used by him in the 
research laboratory of the Birmingham Corporation Gas Department 
for the -heat treatment and hardening of steel articles. He also 
showed samples of articles treated, and mentioned that he had designed 
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a furnace for hardening sewing needles in ar. i1 er atmosphere contained 
within an electric tubular furnace. The nee Jes were suspended in a 
box or held up by a magnetised plate, and when they had been heated 
to the proper temperature they were dropped into an oil bath at the 
bottom of the furnace. This furnace had proved to be highly successful, 
and by its use the ordinary scaling operation required to remove the 
scale usually produced on sewing needles and involving a process re- 
quiring several days for its completion, was eliminated. 

Mr. W. WILson remarked that no mention had been made in any of 
the Papers of an important advantage which accompanied the intro- 
duction of electric furnaces, namely, that by means of such furnaces it 
was possible to treat a wider range of iron ores than had proved to be 
practicable in furnaces of ordinary construction. In particular, Mr. 
Wilson mentioned magnetite iron sand which existed in a certain deposit 
in enormous quantities and in a state of great purity. All attempts to 
smelt this in ore in ordinary furnaces had failed owing to its finely 
divided state. 

Mr. J. D. MorGan made some remarks on the economic aspect of the 
subject. He mentioned that reference to efficiency figures probably did 
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not help the aise a user very much in forming an 6pinion as to 
the commercial advantages of electric furnaces. It was said that such 
furnaces gave an efficiency of 80 per cent., whereas the efficiency of 
solid fuel furnaces was often very considerably lower than 1 per cent. 
The contrast put in this way was somewhat misleading, because the 
overall efficiency of a plant involving an electric furnace, that is to say, 
the efficiency from the ful for generating current to the heat generated 
in the furnace would not be more than 8 per cent., and it was this 
‘figure which should be compared with the performance of a solid fuel 
furnace. There were in Birmingham a great number of small furnaces 
in use, these furnaces utilising gas and solid fuel, and he asked whether 
Mr. Moffett could give any information as to the economic possibility 
of electric furnaces as compared with the furnaces commonly used in 
the Birmingham metal trades. - 

Mr. W. F. WHITTAKER asked whether it was possible to produce a 
downwardly deflected arc with a three-phase system without the use 
of Scott connections. He pointed out that there were certain special 
cases in which the use of such an arrangement would be advantageous, 
but he had not been able to find out how the result could be obtained. 


The Running of Mercury Rectifiers in Parallel.* 


By Dr. BELA SCHÄFER. 


With the ordinary transformer, 20 or 30 different models would 
be required for the different outputs, whereas with mercury rectifiers 
one, or at the most two, would be all that would be needed. The 
mercury rectifier consists of a cylindrical steel vessel, into which 
six anodes are introduced at the top, while at the bottom there is 
one insulated kathode. If different outputs were required, it would 
be possible to vary the size of the electrodes, and with increased 
voltage the distance between the electrodes could be increased. 
But experience has shown that the saving in material does not 
outweigh the increased cost of manufacture. The periodicity of the 
primary alternate current does not, of course, affect the matter. 
Thus, a Swiss company has concentrated on two models which give 
respectively 250 and 500 amperes on direct current. On the direct- 
current side the voltage can vary from 110 to 800 volts. The 
increase of current takes place by putting several units in parallel, 
and in this way, by combining a moderate number of units, it is 
possible to get outputs up to 1,000 kw. This running in parallel 
meets with no special difficulties. If the steel vessel has a proper 
vacuum, the voltage-fall in the arc is practically constant down to 


Fic. 1.—THE ARRANGEMENT OF GERMAN PATENT No. 238,754. 


the smallest currents, and is about 16 or 18 volts. The so-called 
negative characteristic is here very faintly marked—that is to say, 
the voltage drop in the arc of the converter increases very slighily 
with decrease of current, at the outside only a few volts. ‘Theréfore, 
if the current is to be properly distributed, it is necessary to have a 
resistance in series with the converter, which takes the form of a 
small choking coil. There are also many arrangements which have 
been designed for the same purpose, and they do this without 
affecting the efficiency or the power factor. The choking coil can 
also be used for regulating the voltage. 

If each converter has a separate transformer, then the fall of 
voltage in the transformer equalises the distribution of the load 
without any choking coils. This also gives the least drop in voltage 
between no load and full load, excepting the case of special devices 
which are intended to reduce this voltage drop. If several small 
transformers are used instead of one large one, this increases the cost, 
though there are advantages to be offset against this. Another plan 


* Abstract of an article in the 
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No. 33, 1918, ektrotechnische} Zeitschrift, 


is to have one primary winding on the transformer and several 
secondary windings, corresponding to the number of the converters. 
This, too, needs no choking coil. In both cases it is possible to use 
a portion of a battery of converters independently of the whole. 
Fig. 1 shows an arrangement by which an equal distribution is 
effected by choking coils which have special auxiliary! windings 
joined together in series on each phase, and short-circuited as shown. ’ 
In this case, if the current is unsymmetrically divided, voltages are 
induced in the choking coils which tend to restore a condition of 
equilibrium. Experiments have shown that a precisely similar effect 
is produced if each of these auxiliary windings is short-circuited on 
itself. When any of the preceding plans is adopted, and all the con- 
verters are working in parallel, the voltage rise between full and no 
load varies from 6 to 10 per cent. All these methods are suitable 
both for single and polyphase systems. Generally speaking, if the 
converters are working, for instance, on six phases in parallel, it 
would not be necessary to have six single-phase choking coils in 
parallel; it would be much cheaper to combine the six phases on 


Fic. 2.—T RANSFORMER WITH MOVABLE CORE FOR REGULATOR. 


one iron core, with three cross members. Of the different methods 
that are possible with six phases, that one has the least voltage drop 
in which the magnetisation of the iren cores follows the sine law. 
In any case, if no short-circuited winding is used in connection with 
the choking coils, there is always a very considerable voltage drop, 
which may vary from 14 to 20 per cent., according to the voltage 
over the choking coil and the amount of the working voltage. A good 
deal depends on the methods of connection. Curves are given in the 
original article showing how in a specific case the fall of voltage with 
the load varied according to the arvangements in connection with the 
choking coils. However, a considerable voltage drop may be an 
advantage in cases in which the converter works in parallel with 
motor-generators of old-fashioned design. With newer types the 
voltage fall would be considerably less. If the additional windings 
are not short-circuited, but are connected through an induction 
resistance of suitable size, then the voltage drop can be varied from 
6 to 20 per cent., and this is suitable for working in parallel with 
rotary converters. A further case is illustrated by a diagram, in 
which, with a six-phase converter, the choking coils are arranged on 
two cores, three coils being on each core. All the six-phase coils 
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magnetise the iron core in the same direction, and the small amount 
of leakage hetween the different coils is sufficient to give a satis- 
factory working in parallel with a moderate fall in voltage. The 
choking coil causes a loss of 1 per cent. in efficiency ; the power factor 
is also decreased by 3 to 5 per cent. Normally, the power factor 
of the converter varies from 0-9 to 0-98. 

There is a fixed relation between the voltages on the direct-current 


and alternate-current sides, therefore a change on the direct-current ` 


side must be caused by a corresponding alteration of the alternate- 
current voltage. This can be done by altering the ratio of trans- 
formation by cutting out turns on the primary or secondary sides, 
or by adding an induction regulator with a movable core, which has 
the effect of adding or subtracting a variable voltage. These 
regulators are generally used in large installations. The usual con- 
nections are shown in Fig. 2. In smaller installations regulation 


Fic. 3.—REGULATION OF VOLTAGE WITH ANODE CHOKING COILS AND 
REGULATING COILS. 


can be effected by providing the choking coils with movable cores, 
as, for instance, in stations used fcr charging batteries up to 10 kw. 
or 20 kw., where it is less important to adjust the voltage exactly 
than to limit the current that passes. When there are several con- 
verters in parallel, ic is better to provide the anode choking coils with 
auxiliary windings and to short-circuis tne latter through the winding 
of the regulating choking coil, as shown in Fig. 3. The advantage 
lies in an improved power factor as well as in better regulation. The 
anode choking coils, which are intended for the parallel working of 
several converters, can also be used for regulating the voltage. Let 
us suppose these choking coils to be arranged as subsidiary trans- 
formers, the secondary windings of which are put in the usual way 
in series with the anodes, and the primary windings can be added 
or subtracted from those of the main transformer. In this way we 
get three regulating stepe. 


ea 


` Fia. 4.—SHowina Brown, Boveri & COMPANY'S DEVICE. 


Another method, due to Kiibler, of Brown, Boveri & Company, is 
shown in Fig. 4. The two low-tension windings produce two star- 
. connected three-phase systems, which differ in phase by 60 deg. 
The two neutral cables, when the converter is working, carry current 
waves ; in these the direct-current components neutralise one another 
on the choking coil, while the ampere-turns of the alternate current 
produce a powerful choking effect. Thus the direc.-current voltage 
remains nearly steady between no load and full load, varying only 
at the most by 2 or 3 percent. The capacity of the choking coil can 
be taken as being 10 per cent. of that of the main transformer 
The author also describes a kind of compound winding, by which 
on the direct-current side the voltage rises with the load. It is a 
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matter for the designer to arrange sô that the 'bus-bar voltage may 
be 10 or 15 per cent. higher at full load than at no load. It may be 
added that at Hirschberg, in Silesia, two converters have been 
working for more than a year, each giving 540 amperes at 465 volts ; 
there is a similar cylinder in reserve. At full load the two converters 
work in parallel with a battery. An induction regulator is used to 
adjust the voltage, which would otherwise vary by 10 per cent. 
Other installations of the same character are in prospect—e.g., one 
for an output of 16,000 amperes at 250 volts, and of 550 amperes at 
1,100 volts. A description of these will be given later. (The 
original article contains a number of diagrams which cannot be 
reproduced here.) 


Experiments With Clay in Relation 
to Piles. 


In a Paper on the above subject read before the Society of Engi- 
neers on March 10th, Mr. A. S. E. Ackerman described an interesting 
series of 95 experiments, covering the period December, 1910, to. . 
February, 1919, the individual experiments sometimes lasting as 
long as 40 hours. The original object was to determine the relation- 
ship between the horizontal pressure and depth at any given point 
in clay, but many other allied matters were discussed. The theory 
of determining the lateral pressure was explained, and the effect of 
various factors, such as water in the clay, which in some specimens. 
was about 29 per cent., considered. An interesting feature is the 
‘* pressure of fluidity.” At certain critical loads discs started and 
continued, sinking in the clay, without additional load. It ap- 
peared that once started they would continue to sink indefinitely,. 
irrespective of depth, almost as an object sinks in water. Experi- 
ments were made on a variety of piles of different shapes, and re- 
ference is made to a number of other researches on the subject. The 
chief conclusions arrived at in the Paper are conveniently sum- 
marised by the author at its termination and were as follows :— 

1. For tapered bodies gradually forced into clay the load neces- 
sary to produce a given penetration is proportional te the area of the 
surface of contact between the clay and the body. 

2. The load to produce a given penetration is very much greater 
the less the percentage of water in the clay. 

3. Clay containing a definite percentage of water, and at a de- 
finite temperature, has a definite pressure of fluidity, and when 
this pressure is reached and maintained the clay yields indefinitely 
as a dense viscous fluid, unless it be restrained from flowing or 
caused to rise so as to produce a statical head of clay. 

4. The pressure of fluidity is greater when the percentage of 
water is less, or when the temperature is lower. 

5. The pressure of fluidity per se is independent of the depth and 
depends solely on the percentage of water in the clay and the tem- 
perature of the clay. . ` 

6. For equal depths, tapered piles support a larger load per unit 
volume of the pile than piles having parallel sides. 

7. The reason for (6) is that in the case of tapered piles their 
surfaces keep in more intimate contact with the clay, with the 
result that the support due to the friction on their sides is greater: 
than is the case in parallel piles. 

8. With a view to increase the resistance of piles they should be 
corrugated as well as tapered. 

9. The reasons why parallel piles with blunt ends are not so 
efficient per unit volume is that the pile in entering the clay rubs 
the surfaces near the top of the hole made so much that the friction 
(or cohesion) is reduced there, and also because the clay in squeezing 
laterally from the under end partially loses contact with the sides. 
of the pile, thus also reducing the friction on which the supporting 
capacity of a pile depends. 

10. The mean intensity of friction for the same depth of pene- 
tration on the sides of parallel piles is greater in the case of piles 
of small cross section than in the case of larger ones, but if the 
diameter of the pile be reduced beyond a certain amount (the 
depth of penetration being constant) then the mean intensity of - 
the friction appears to decrease again. Consequently for a given 
quantity of material of which to make piles a large number of 
small piles is more efficient than a smaller number of large ones. 

11. Pointed piles are more efficient per unit volumes of pile than 
blunt ones, because the points cause a more gradual lateral dis- 
placement of the clay, thus leaving it in more intimate contact with 
the sides of the pile., 7 

12. The action of the point of a pile is to cause the pressute of 
fluidity to be attained on its surface, whereupon the clay flows out 
of the way. 
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13. The resistance to penetration is considerably greater the 
lower the temperature of the clay, probably because the pressure 
of fluidity increases as the temperature decreases. 

14. The density of clay decreases as the percentage of water 
increases. 

15. The work done per unit volume of displacement increases 
as the angle of taper decreases, but when the taper approaches 0, 
or is 0, then the work done is less than when the angle pf taper is 
larger. for the reasons given in (9). 

16. When forcing a dise into clay, the sides of the hole do not 
crush in (unless a eertain critical depth be attained) because the 
pressure of fluidity of the clay having been attained immediately 
under the disc, the clay flows laterally, but the moment jt has 
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escaped from beneath the disc the pressure is reduced to the statical 
pressure corresponding to the local head of clay, and when this is 
less.than the pressure of fluidity the clay does not flow into the 
hole made by the disc, but, if the penetration of the disc be carried 
far enough, then ultimately the statical head of clay will be equal 
to the pressure of fluidity and the sides of the hole.near the bottom 
will crush in. 

17. The friction of clay on wood is greater than on tin plate. 

18. The tensile strength of the clay experimented with was greater 
when it was raw and dry than when it was baked. 

19. Clav is elastic. 

20. The contraction of clay on drying probably increases as the 
percentage of. water in the clay increases. 


Electric Welding: Its Theory, Practice, Applicat n 
‘and Economics.“ 


By H. S. MARQUAND. . Sel 
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(Continued from page 567.) 


Summary.—In the present article the Author deals with electric arc welding, and after some general remarks on the subject he proceeds to 


the consideration of the equipment generally used in this process. 


A generator built by the British Westinghouse Company 
(Fig. 29) gives all the above characteristics, and no steadying 
resistance is necessary in series with the arc, thus considerably 
reducing the power consumed. Moreover, the short-circuit 
current can be adjusted to less than the normal full-loan 
current. ` 

The steam sets (Fig. 30) are installed on a self-propelled 
steam barge, and are controlled by switch gear similar in all 
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A description is given of power equipments at present available, after 
which the Author passes to the subject of electrodes, electrode holders and protective devices. 


a 


Fig. 32. The motor is coupled to the generator through a 
magnetic clutch, which is electrically inter-coupled with the 
welding generator. This machine ie patented and manufac- 
tured by the Equipment & Engineering Company. No series 
resistance is used with the arc, and, by means of the electrical 
control of the clutch, the welding current can be set to a 
predetermined value. 

The diagram of connections is shown in Fig. 33. Only one 


Fic. 29.—WkESTINGHOUSE WELDING PLANT. 


respects i that shown above the motor generator set (Fig. 29). 

In the illustration (Fig. 29) a welder is seen welding an 
aluminium exhaust pipe, while a gear wheel and broken shaft 
are lying alongside the machine waiting to be repaired. 

Fig. 31 shows a diagram of the electrical connections of these 
machines and their characteristic curves. The machines have 
proved to be very flexible and extremely reliable. 

Another type of electrical motor-generator set which is 
claimed to give the best conditions for arc welding is shown in 


* All rights reserved. 


operator, however, can weld off this machine, but as a one man 
unit it is simple and economical. 

Messrs Tilling-Stevens, of Maidstone, have supplied a number 
of their petrol-electric vehicles with some’ modifications to 
render them suitable for arc welding. The petrol engine is 
direct coupled to an under-slung dynamo, which can, when 
the vehicle is not travelling, be run for welding, or to supply 
current to an underslung motor coupled to the driving axle 
for road travel. This arrangement gives a flexible and mobile 
unit, but only one metallic electrode arc can ne operated. 
therefrom. 7 
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‘Alternating current also may be used successfully for arc Of course, the operating costs of alternating current welding 
welding, with the metal electrodes system. In the case of the is the cheaper, because current for the arc can be taken direct 
carbon arc, however, the carbon must always be of negative from a single-phase transformer through an adjustable reac- 

tance. Thus, the capital expenditure may be considerably 

DL i, )  jlcss; and, again, little energy is wasted in series resistance. 
7 iV we ee However, when the supply is a two or three-phase system, 

Be | it is difficillt to balance each phase of the system, and also the 
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Fic. 30.—STEAM SETS on a BARGE. 


polarity. It requires rather more skill to operate off alter- 
nating current, and, further, the most useful property of the 
difference in temperature of the positive and negative craters 
found with direct current is lost. In direct-current arc welding 
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CHARACTERISTIC CURVES. 
Fic. 31. 


| power factor of the system is lowered, due-to the currents m 
Fia. 32.--EQUIPMENT AND ENGINEERING Co.'s. PLANT. the outers being out of phase with the voltages in each leg. 

E It is advisable, and more often than not the supply autho- 

it has been proved that the efficiency of the weld is higher rities demand, that a motor-generator set be used, the motor 
when the electrode is made negative in polarity, and hence with being connected to each phase. be — 
alternating current the resultant weld is not likely to be so The Author has found that, even with a REF ai 
satisfactory. a reactance coil in circuit with the aro considerably damp 
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Fia. 33,—DIAGRAMS OF CONNECTIONS FOR THE PLANT IN Fic. 32. 


, STA ; ; : s$ 
The Author has experimented largely with both direct and down fluctuations in the welding current and voltage ree : 
a:ternating current, and in a general way would strongly advise the arc, and generally is very beneficial and helpful 
direct cur.ent when possible.. , operator. 
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Before designing a welding installation, or purchasing such 
an equipment, it is most advisable to go very carefully into the 
conditions under which the plant will operate. The Author 
has known of many failures, not due to the machinery being 
necessarilv defective, but due to the fact that the manufac- 
turers were not fullvadvised of the conditions and requirements. 

The rating of a petrol engine, say, for a single are unit, should 
not be less than 20 u.P., and the generator should be specified 
for continuous rating for 10 kw. at 60-65 volts. If the univ 
is required to be portable, it is advisable to have the gene- 
rator totally enclosed, with forced ventilation. 

When welding plant is used mostly for repair work, which 
more often than not is in the nature of breakdown jobs, relia- 
bility and continuity of service is more important than high 
power efficiency and strictly economical running. . l 

For arc welding service, which is extremely exacting, nothing 
but the best materials and manufacture should be thought of ; 
the plant and equipment must be as robust and foolproof as 
possible and not complicated. The Author has often seen 
arc welding generators driven from line shafting, or mounted 
in a petrol wagon and driven by a chain belt from the engine 
clutch coupling, and almost invariably with disappointing 
results. . 

Again, a plant designed to give the best operating results 
with the Benardos system will not give satisfactory conditions 
for metallic electrode welding. 
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A motor-generator welding set mav not be continuously 
rated, and gives far more pleasing operating conditions than a 
steam or petrol set. The set must be carefully designed, and 
must be robust in mechanical detail. Separate shunt field 
excitation in the generator is always advisable, and the regu- 
lation should be worked well over on the saturation curve. 

A synchronous motor-generator set is popular with supply 
authorities, and the synchronous motor gives an excellent 
speed and load characteristic for are welding. | 

In the case of alternating-current welding, the transformers 
should always be of the two-circuit type, with a secondary 
voltage of 65 volts. The reactance should be incorporated 
in the transformer design, the transformer having a very low 
power factor. The current desirable in the arc circuit. can be 
regulated by tappings on the transformer, or by addition of 
series ohmic resistance, the former giving a coarse step-by-step 
control, and the addition of the resistance, which can also be 
varied,can give fine adjustments between the values of each step. 

Static transformer design, however, has not yet been brought 
in line with are welding requirements. So far as the Author is 
aware, the leading manufacturers of transformers are only now 
seriously investigating the question of static transformers for 
alternating current arc welding. However, considerable 
improvement in design; operating and economy may be 
looked for in the near future. | 

(To be continued.) 


A New Electrically-Driven Winding Equipment. 


(Concluded from p. 571.) 


d 

During the time the controller is in circuit a continuous flow of 
electrolyte is pumped into the upper tank, returning over the sluice 
gate into the lower tank. The movement of the operating lever throws 
the reversing switch in one direction or the other,according to the direc- 
tion of rotation, and at the same time raises the sluice gate. This 
causes the level of the liquid in the upper tank to be raised, and 
consequently the resistance between the electrodes is decreased 


Fig. 3.—Winpixe PLANT, SHOWING ELECTRIC DRIVE. 


When the operating lever is returned to the “off” position the 

sluice gate ig lowered again, and the level of the resistance liquid is 

lowered, thus increasing the resistance in the rotor circuit. Just 

before reaching the < off” position the primary circuit is opened 

on the reversing switch. When it is desired to run at a low speed 
I 


the sluice gate is lowered to an intermediate position, thus increasing 
the resistance as found necessary. Owing to the fact that the 
resistance liquid cannot follow the raised sluice gate faster than the 
pump can deliver the liquid into the upper tank, a certain minimum 
accelerating period of the motor cannot be reduced, although it is 
possible to obtain a longer acceleration period. The acceleration 
period is adjustable within limits by means of a stop valve in the 

| delivery pipe of the pump. The system 
avoids unnecessary peaks. When winding 
men, it is often necessary to adopt a rate of 
acceleration different from that used when 
winding stone, and the necessary adjustment 
may be very quickly effected. 


_ The reversing oil switches are fitted with 
safety interlocks, which are so arranged that 
the oil containers may not be removed with- 
out tripping the main oil switch. 


It ‘will be observed from the diagram of 
connections that an electric over-speed pre- 
venter device has been fitted, and a short 
description may prove of interest. In this 
case it consists of a direct-current series- 
wound generator, chain driven from the motor 
extension shaft,eand arranged to deliver its 
output through a bank of resistances, a relay 
and an ammeter. These resistances are 
inserted into the generator circuit in a number 
of equal steps, each of which corresponds 
definitely to a certain number of completed 
turns or fractions of turns of the main drum 
during acceleration. The resistance inserted 
will only maintain the current in the small 
series generator circuit constant up to full 
speed, provided the generator speed or drum 
speed rises at a definite set rate. Put in another 
way,the drum speeds as taken at short intervals 
must only reach certain values relative to the 
position of the rheostat. Should it exceed these, 
the resistance previously inserted would be insufficient to kecp the 
current through the relay within a safe limit. In such a case the 
result would be that, owmg to too high a rate of acceleration having 
been permitted, the relay would trip the main oil breaker, and the 
equipment would be temporarily shut down. : 
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Similarly, when approaching the end of the wind, the operator 
must not neglect to slow down at a point in the wind for which the 
device is set, otherwise the resistances will be cut out more rapidly 
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the switch may be re-set by hand speedily, the rope slipping in the 
groove to permit this. It will therefore be perceived that should the 
winder be started in the wrong direction following an overwind 


—— Sd 


Fre. 4—DiaGrRamM OF CONNECTIONS OF British WESTINGHOUSE ELECTRIC WINDING ENGINE AT KILTON COLLIERIES. 


than the generator speed and volta drop, which would cause the 
excess current to open the breaker. It is, therefore, obvious that a 
winder fitted with this device must always be driven to diagram, and 


in such a manner as will ensure the maximum of safety, the driver. 


being compelled to follow a definite accelerating and decelerating 
curve within safe limits. 

The device acts as an efficient overspeed preventer during the 
constant full-speed running of the winder, and also in the case of a 
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5.—Cturve sHowrna H.P. SEconDs PERFORMANCE OF BRITISH 
WESTINGHOUSE WINDING ENGINE at KILTON COLLIERIES. 
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loaded cage being lowered on the brakes only, and beyond “ safe’ 
8 : 
The overwind switch is of the friction driven type, being fitted with 
a flexible steel rope drive working in a grooved pulley, mounted on 
the switch spindle. The rope or cord is attached to a lever which is 
struck when an overwind occurs by tappets provided on the depth 
indicator. The flexible cord pulls the switch open and shuts down 
the winder ; but as the drive on the grooved pulley is by friction only, 


1 
' 
| 
| 
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no risk is incurred, as the switch will always shut down the winder 
when the cage has moved less than 1 ft. upwards. 

The British Westinghouse Electric & Mfg. Company, Ltd., Trafford 
Park, supplied the complete winder, being principal contractors to 
Messrs. Bell Bros., Ltd., the proprietors. Messrs. Robey & Company 
Lincoln, were sub-contractors for the mechanical parte. 


Protective Lighting. 


“ Protective Lighting ” is a term applied particularly to the special 
lighting provided in the United States outside important Govern- 
ment works, arsenals, &c., in order to render easy the detection of 


' unauthorised persons approaching the premises. According to an 


address recently delivered by Mr. Edmund Leigh, Chief of Plant 
Protection, U.S. Military Intelligence, which is summarised in tbe 
“ Transactions ’’ of the American Illuminating Engineering Society, 
approximately 35,000 plants were listed during the war as requiring 
such protection and 33 district offices were located throughout the 
United States to deal with such problems. The essential principle 
of such installations is to throw a strong light on the area to be super- 
vised. It is no drawback, but rather a benefit if the light dazzles 
‘the eyes of unauthorised intruders, but the direct light must be 
carefully screened from the eyes of the sentry. Naturally the back- 
ground of the area illuminated is of considerable importance. Light 
tinted surroundings are a distinct advantage as they enable the 
figures of persons to be quickly picked up as silhouettes. Again, 
such surfaces are helpful in avoiding the formation of deep shadows 
which are well adapted to serve as hiding places. 

Apart from its special utility in war, such lighting will quite 
probably tind many applications in time of peace. Thus an instance 
is given of a railway which for a long time failed to detect petty 
larcencies in a certain yard. Patrols failed to identify the thieves, 
hut by placing a lamp at the far end and a watchman at the other, 
they were eventually apprehended. 
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Electricity v. Gas in Regard to Coal Conservation. 


By HUGH M. GOODY. 


The importance at the present juncture of conserving our 
supplies of coal has raised in an acute form the question of the 
relative efficiencies of gas and electricity for the distribution 
of light, heat and motive power. In his recent lecture before 
the Society of Arts, Sir Dugald Clerk, as a result of his calcula- 
tions, concluded that : ** There is no case for electricity for the 
production and distribution of heat energy ; there is a case in 
strong competition with gas for illumination ; and as against 
the average reciprocating steam engine of the country, the 
advent of the steam turbine of high efticiency shows a distinct 
advantage.” Let us first examine the figures on which this 
conclusion is based, and then endeavour to ascertain whether 
there are any other facts outside the actual figures, which affect 
the conclusions which are to be arrived at. 

Taking, first, the question of illumination, the following 
table shows the British Thermal Units required at the gas and 
electricity works per candle-power-hour on the consumer’s 
premises :— 


Electricity — B.Th.U., 
Flame are gesssnidesncwcasi ew’ 15 High pressure ........seeeee. 23 
3 Half-watt ? eses 31 Inverted mantle ............ 47 
“ One watt ".......ccercveseee 54 | Upright mantle ............ $2 


In comparing these figures it must be remembered that the 
ordinary ` one watt” lamp is not necessarily the electrical 
equivalent of the upright gas mantle. As a matter of fact, 
both “* one watt ”, and “ half-watt ” lamps are used in cases 
where upright gas mantles would be otherwise employed, ae, 
for instance, in the case of street lighting. Again, while the 
“ half-watt ” lamp is not at present very largely used in the 
domestic sphere, it is gradually being made in smaller units, 
and it is only a matter of time before the “ half-watt ” lamp 
will be the recognised opponent of the inverted mantle for 
house lighting. Moreover, there are still a large number of 
upright mantles in use for domestic lighting, and another im- 
portant point to be borne in mind is that the B.Th.U. con- 
sumed are per theoretical or nominal candle-power. While in 
the case of electricity the actual and the nominal candle-power 
is very nearly the same, this is very far from being the case 
with gas. Any gas user knows the enormous variation in the 
effective candle-power of a gas mantle, and while it may be 
said that this can, to some extent, be controlled by regulating 
the supply of air, how often is this done ? This difference in 
the case of gas between the actual and the nominal candle- 
power must have a very considerable bearing on Sir Dugald 
Clerk’s calculations. The author has no figures at his disposal 
on this point, but he doubts, as a gas consumer, whether the 
average illumination of a gas mantle, calculated over the whole 
of its life, is more than two-thirds of its nominal value. While 
this assumption may be quarrelled with, it is probable that the 
figures given for gas in the previous paragraph may have to be 
corrected to the extent of at any rate, 25 per cent. Making 
this correction, the figures for the inverted and upright mantles 
respectively would be 59 and 102, instead of 47 and 82 B.Th.U. 
per candle-power-hour. | ‘ 

There is no data available as to the proportion of inverted 
and upright mantles or of ‘ half-watt ” and “one watt ” 
lamps at present in use. or as to what proportions might be 
expected in the near future. Taking, however, an intelligent 
mean between the present practice and the state of affairs 
which may be expected in, say, 10 years’ time, it might be wise 
to assume that the ratio of inverted to upright mantles was in 
the region of 2:1. and of “ half-watt’’ and “one watt ” 
lamps, in the neighbourhood of 1 : 2. Taking the first of 
these ratios in conjunction with the figures of 59 and 102 given 
above, we have an average consumption of 73 B.Th.U. per 
candle-power hour for gas. In case of electricity, taking the 
ratio of 1 :2in conjunction with the consumption of 31 and 54 
B.Th.U. for ©“ half-watt’’ and ‘ one-watt ` lamps respec- 
tively, we have an average consumption of 45 B.Th.U. at the 
electricity works per candle-power-hour on the consumer's 
premises. These two figures of 73 and 46 B.Th.U. are in the 


` 


nature of 8:5, and suggest that electricity, as an illuminant, 
is between 35 and 40 per cent. more efficient than gas. 

These figures are, of course, based on pure assumption, but 
In support of the conclusion at which he has arrived, the author 
would draw attention to the Coal Controller’s figures for gas 
and electricity equivalents. He gives 800 units (or 800,000 
watt-hours) of electricity and 15,000 cubic ft. of gas as the 
respective equivalents of a ton of coal. With an ordinary 
“ one-watt ° lamp, consuming, say, 1-25 watts per candle- 
power, we have 800,000/1:25 c.p.-hours =640,000 c.p.-hours 
from electricity. Assuming an illumination of 20 c.p. per 
cubic foot of gas (an average figure), we have 20x 15,000 
=300,000 c.p.-hours as the illumination from gas. Taking 
the reciprocals of these two figures of 640,000 and 300,000, we 
find that the consumption per candle-power-hour for elec- 
tricity and gas respectively, would be in the ratio of 16:33, 
or approximately 1:2, which suggests that the ratio of 5:8 
arrived at in the previous paragraph was, if anything, a con- 
Servative estimate. 

Since it is impossible to get any exact figures in respect of so 
variable an illuminant as gas, it is naturally difficult to present 
the case for electricity as an illuminant, as definitely as could 
be wished. Enough has been said, however, to show that Sir 
Dugald Clerk’s statement that “ electricity has a case in strong 
competition with gas ” is hardly a correct reading of the facts 
as far as the question of lighting is concerned. Moreover, 
while the thermal efficiency of the two systems is whai we 
now have under consideration, it must be borne in mind that 
economy of labour and materials is only slightly less important 
than the question of coal conservation, and viewed from this 
standpoint, electricity has much to be said for it on account of 
the reduction in cleaning and decorating charges which it 
effects. Another point, of course, is the suitability of elec- 
tricity in positions which are not possible to gas ; electrical 
fittings may be placed in the most convenient position with 
regard to the objects to be illuminated, so that the candle- 
power of the light can be utilised in the most efficient fashion. 
Thus, it may be possible to utilise a smaller lamp, or, at any 
rate, to get a more effective illumination from the fitting for a 
given consumption. Instances of this are desk and table 
lamps, special shop window fittings, &c., and for work of this 
nature gas has a very poor case, whether. viewed from the 
standpoint of convenience or that of economy, the two being 


` in Many respects synonymous. 


As regards heating, the position is somewhat different, and 
gas here, on the face of it, has the advantage. The following 
table shows Sir Dugald Clerk's comparative figures, giving in 
each case the percentage of heat units consumed at the gas or 
electricity works, which is actually applied to the various 
classes of work. :— 


Electricity. Gas. 
Heating rooms ...............4. ET hiiren a O eia 27:0 
Heating and boiling water ...............00008 3B suia 22:5 
Cooking by Oven ...essiesssssossosssssossesoossees D upu 3:4 
Mëtal melting 24s ous sidaeiicdaracaceecaaviese AE? aa 14°4 


Examining first the respective figures for heating rooms, 
there are, of course, numerous electrical as well as gas appli- 
ances for heating purposes, and it would be interesting to 
know on which method of heating in each case the figures are 
based. The electrical convector is, for instance, somewhat 
more efficient than a luminous radiator, and a recently de- 
veloped electrical system of hot water heating for public 
buildings, flats, offices, &c., is stated to have been brought to a 
high state of efficiency. In this latter system the heating 
resistances are immersed in large tanks of water, and the 
current passes partly though the water and partly by means 
of the non-insulated conductors. A large body of water is 
heated during the night and gives off its heat through a suit- 
able circulatory svstem durmg the day. Such a svstem, by 
providing a night loaf! for the electrical generating station 
tends to cheapen, and, to a slight extent to improve, the effi- 
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ciency of electrical generation, and the system itself is con- 
sidered to be thermally very efficient, though exact figures are 
not available. 

Alongside the improvements which are likely to take place 
in electrical convectors, radiators and cooking stoves, similar 
improvements may be expected in gas heaters, but what we 
may, for briefness, call the “immersion ” system is not pos- 
sible to gas, but can often be used for electrical heating. 
Developments along that line may, consequently, very con- 
siderably alter the respective thermal efficiencies of the two 
systems, to the advantage of the electrical method. 

As regards the respective figures of 3-8 and 22-5 for water 
heating, here again some information as to the electrical 
method on which the calculation is: based, would be accept- 
able, or is the figure of 3-8 an average value over several 
methods ? In the case of gas, the heating was presumably 


performed by a gas ring, but in the case of electricity it may 


have been done by a “ hotplate,” by an internally heated 
kettle or boiler, or by some form of “ immersion ” heater. The 
first-named apparatus is certainly inefficient, but internally 
heated vessels are much better, and immersion heaters, which 
have a considerable vogue in America, are more efficient still. 

In the question of heating, too, we have again to consider 
the matter from the point of view of the most effective use 
of the heat units given off by the gas or electrical apparatus. 
Sir Dugald Clerk's figures do not go beyond the actual “ out- 
put ” in heat units of the heater, whereas the number‘of heat 
units supplied by the apparatus is not really the standard of 
efficiency, but rather the number of units actually applied to 
the object to be heated. Thus, while gas heaters have to be 
located with reference to the questions of fumes and ventila- 
tion, electric heaters may be placed in all sorts of convenient 
positions, such, for instance, as under a table or by a bedside, 
where their heat niay be the more readily taken advantage 
of. In this way the number of heat units consumed in the 
generating station for a given heating effect, might not be so 
greatly more in the case of electricity as the above figures 
would imply. While, therefore, electricity still has its case to 
prove as regards heating, it is probably by no means so much 
out of court as Sir Dugald Clerk suggests. 

As regards motive power, Sir Dugald Clerk states that the 
gas engine gives a return of 14-5 B.H.p. for every 100 units 
used at the gas works, while alectricity returns only 10-5 B.H.P. 
If this is so, it is a little difficult to understand the popularity 
of electric drive and the very general impression amongst 
power users that electricity is, at any rate for small units, 
much the most efficient form of energy. That it is at any rate 
the cheapest service, the ever-extending use of the electric 
motor goes to prove. From the point of view of coal conser- 
vation, moreover, individual electric drive has everything in its 
favour, as the motor is only running when actually required, 
instead of keeping a whale shop running for one machine, as is 
sometimes done. Economies of this character are not pos- 
sible with a gas engine, and it may be doubtful whether the 
figures of 14-5 and 10-5 give the real ratio of the efficiencies of 
the two systems. a8 

The fact is that it is the same all through, whether with 
lighting, heating or motive power, electricity can be used in 
situations which are not possible to gas operated apphances. 
Consequently the output of electrical apparatus mav be more 
economically utilised for the work in hand. so that while in 
rome cases electricity may be generated and distributed at a 
lower efficiency than gas, the eventual result may be much the 
same ; in the case of illumination it is actually in favour of 
electricity, and probably the same applies to motive power. » 

Moreover. it must be remembered that the figures we have 
been considering ate based on an arerage efficiency of elec- 
trical generation of 8-5 per cent., and of gas production of 
46 per cent. Tf, however, we take the most efficient electri- 
city undertaking and the best gas works. we find the ratio is 
somewhat altered, the respective efficiencies being 13 per cent. 
and 57 per cent., or an increase of 53 per cent. in the case of 
electricity, but of only 21 per cent. in the case of gas. 

It is calculated, moreover, that the proposed super-stations 
would have a thermal efficiency of 19-6 per cent., or 230 per 
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cent. of the average value. These super-stations have of 
course, yet to be built (and there are not wanting those who 
question their entire practicabilitv), but on the assumption that 
such an efficiency is obtained, either with super-stations or in 
some other way, it may be doubted whether the corresponding 
improvements in gas production are likely to effect so big a 
percentage increase in the thermal efficiency. Indeed, if we 
may go by the ratio of the percentage differences between the 
average efficiency of the two systems and that of the best 
example in each case (53 and 24 per cent.), gas 18 hardly hkely 
to have more than, sav, 100 per cent. improvement, to set 
against a probable 230 per cent. improvement in the efficiency 
of electrical generation. And this disparity between the 
improvements in electrical generation and those in gas pro- 
duction, is likely to become increasingly evident, with the 
result that electricity will catch up to gas in the matter of 
overall efficiency for heating and motive power, and probably 
far outrun it as regards illumination. 

The electrical industry has, moreover, two external ways mm 
which it can aid in the task of coal conservation. The first of 
these is in the conversion of our main line railways to electric 
traction.’ Although at present the railways only take some 
8 per cent. of the total coal consimption of the country, there 
is little doubt that’in the near future we are likely to see very 
great developments in our railway system, and more especially 
in our light railways and tramways, and it seems probable that 
the coal consumption, unless electrification is adopted, may 
exceed the 10 per cent. of the total value which has been pre- 
dicted. Conversion to electric traction effects very considerable 
savings in coal consumption and as time goes on these savings 
will have an increasingly important bearing on the main ques- 
tion of the efficiency of the electrical systems from a point of 
view of coal conservation. 

The second of these avenues of development is in the use of 
water power, either by itself or in conjunction with steam sets. 
The available water power of the United Kingdom is now being’ 
very carefully examined, and while some of the many schemes 
Which have been put forward from time to time are probably 
not tenable, it would appear to be a fact that hydro-clectric 
schemes are likely to result in a much greater conservation 
of our coal resources than the thermal efficiency of the gas 
system. E , 

While, therefore, if we look only at the present, electricity 
cannot be said to have wholly proved its case, it would seem 
that it has already done so in certain departments, and that 
it is likely to do so in others at no very distant date. 

Under these circumstances it would appear to be a travesty 
of the facts to say, as Mr. J. E. Goodenough did during the 
discussion which followed Sir Dugald Clerk's Paper, that ` no 
legislature, after the figures given in the Paper, could possibly 
sanction a proposal which would lead to such a ghastly waste 
of the fuel reserves of the country, all too limited as they were, 
as would be involved in the displacement of gas and coal in the 
homes of the country by electricity.” 

The electrical engineer has never suggested that electricity 
is the most economical source of power under any and all cir- 
cumstances, but what he does maintain is that electricity has 
already a very wide field in which it may be economically used, 
and that this ficld is gradually but surely increasing. 
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A New A.C. Welding Plant. 


A special transformer and accessories designed for alternate- 
current welding is being put on the market by the A. C. Cutting & 
Welding Company, Ltd. The design of this plant is American. A 
considerable use of it has been made in railway shops, shipyards, &c., 
in that country with results which have been found quite satisfactory 
by the users, as attested by testimonials from high authorities. 
These satisfactory results cover the character of the work done, 
facility of use, and reliability in operation. In some cases these 
plants have been worked continuously 24 hours per day for months 
on end, without any breakdown. Whilst a few sample outfits have 
been imported for demonstration and to fill urgent orders, the 
British company has made arrangements for their complete manu- 
facture in this country. 

One of the sets has been examined by us, and its design and 
operation fully explained. The present position of the British 
patents does not permit of detailed description, but it is hoped that 
such publication will be permissible at an early date, when it will be 
found decidedly interesting. . 

It may be said that in this country there is a rather pronounced 
preference for direct-current welding. There are, however, a good 
many alternating-current plants in operation here, and a good many 
welders who consider that they can do as good work with them as 
can be done with direct current, In the U.S.A. there is a larger 
proportion of alternating-current plants in use, and the users seem 
to be quite satisfied with the results. 

Apart from the quality of the welds there is a little more difficulty 
In manipulating the alternating-current arc, because it is more apt 
tofbreak with a slight excess of length. This tendency may be got 


A.C. WELDING PLANT By 
THE ELECTRIC ARC CUTTING 


AND WELDING Co. 


over by providing a considerable excess voltage in the welding circuit, 
but such a provision entails the double disadvantage of waste’ of 
energy in a resistanee or choker, and the possibility that the welder 
will weld with too long an arc, a condition fatal to sound work. 

If these disadvantages can be got over it is clear that in respect 
to capital cost, running costs, and consumption of energy, alter- 
nating-current welding will have advantages over direct-current 
welding. For direct-current welding a motor generator is required, 
because all usual supply voltages, public and private, are much above 
the voltage needed at the arc. It is obvious that a transformer is a 
much more economical machine than a motor generator in the 
respects named. It is also more portable in respect to weight and 
bulk, and needs no housing or running attention. | 


The A. C. Cutting & Welding Company claims to have designed. 


a transformer which meets the disadvantages of alternate-current 
‘arc welding. It is tantalising not to be able to say how the desired 
qualities have been achieved, but from the inspection and explana- 
tion kindly afforded by Messrs. Farquhar & Holslax, of the company, 
it can be affirmed that the apparatus is calculated to meet its purpose 
and to facilitate alternating-current welding generally. 


to meet welding conditions, without requiring the use of any ex- 
ternal resistance or choker. This has been achieved by a particular 
disposition of the iron and a particular distribution of the secondary 
Winding on the iron. The self-regulation is effected by the magni- 
tude of the secondary current. The open circuit voltage of the 
secondary is 90 volts, with tappings going by steps of 5 volts down 
to 70 volts. “A fine adjustment is provided which acts on part of 
the iron circuit, so that any open circuit voltage between 70 and 90 
can be obtained. Whilst this adjustment is explained in terms of 
the open circuit voltage, its real effect in working is to provide a 
current adjustment. The-transformer can, therefore, be set for 
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The sub-. 
stantial point of the design is to make the transformer self-regulating 
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the current called for by the character of the work and size of the 
electrode. The self-regulation has the following results. There is 
very little tendency to break the arc by inadvertently lengthening 
it, but as the current drops sharply below the value necessary for 


` welding on such lengthening the welder cannot go on and make a 


weld which is unsound because done with too long an arc. 

Nor can he overload the transformer by taking an excessive current 
by short-circuiting the arc. On a dead short circuit the transformer 
regulation cuts down the secondary voltage to practically zero. 
Hence, neither on striking the arc nor on a short circuit during 
operation is there any rush of primary current in excess of the full 
load value. Within working limits, ¢.e., conditions required for 
sound welding, the energy delivered to the arc is practically constant 
in wattage. If the current is heavier the voltage is lower and vice 
versa. The regulation does not entail dissipation of heat by the 
transformer windings acting as a resistance. This is shown by the 
fact that the transformer has a very reasonable efficiency, and can 
stand up to continuous full load without damage. To meet such 
severe working a small fan set is incorporated in the design, and as 
the fan motor is fed from a tapping on the primary, it is in operation 
as long as the primary is in circuit. an 

The primary can, of course, be wound for any supply voltage, and 
the plant will perform satisfactorily on any frequency from 25 per 
second upwards. 

The standard size welding transformer is rated for 300 amperes 
on the secondary side. As the current can. be regulated as above 
mentioned, this permits of the plant being used for a large range of 
work. Probably 300 amperes is as much as has been used for 
metallic arc welding, and as much as is likely to be required in the 
near future. 

The self-regulating property of the transformer, as shown by the 
limitation of primary current, is likely to make this plant acceptable 
to supply authorities, who are naturally a little averse to plant which 
is liable to produce heavy current fluctuations. The primary 
current of the standard set is not great enough to entail serious 
unbalancing between phases on any distribution system of ordinary 
magnitude, and where a number of plants are in use they can, of 
course, be distributed among the phases in any way which is con- 
sidered desirable. This set weighs only about 300 1b., so that it can 
fairly be called portable. Put on a wheeled truck it can be-pushed 
about by one man, failing such mounting it can be readily lifted 
and carried by a couple. Putting the efficiency in terms of metal 
deposited, it is claimed that the energy input per pound of metal is 
between 1 and 2 kw. hours. This somewhat depends on the work, 

It has been stated in public that overhead arc welding cannot be 
done by alternating-current. Questions were, therefore, put on this 
important point, because for some classes of work, especially ship- 
building, a certain amount of overhead welding is unavoidable 
though even with direct-current welding it is advisable to, reduce 
such work to a minimum. The answer was that in the U.S.A. 


_ overhead welding had been performed quite satisfactorily with this 


apparatus, and that the company will be glad to demonstrate the 
practicability of such work here, as soon as they have the 
apparatus set up. i 

Besides the transformer the company is putting on the market a 
protecting helmet which leaves the operator's hands free, whilst 
fully protecting his hands and face. This helmet is fitted with a 
large circular window carrying the coloured glasses. It seems that 
this single window covering both eyes gives a better field of vision 
than separate small windows for each eye. Any desired com- 
bination of glasses can be used. That recommended is claimed 
effectively to stop both infra-red and ultra-violet rays, and gives as 
the resultant transmitted colour a green which is not far removed 
from the most efficient visual colour, i.e., that which gives maximum 
visibility for the amount of radiated energy reaching the eyes. The 
helmet can be pushed back clearing the window from the- eyes, 
without removal, so that the operator has not to take it off to 
examine and adjust his work, change electrodes, &c. The weight 
with glasses is about 1 1b., no serious burden, and fits comfortably. 

The electrode holder, which forms part of the complete equip- 
ment, appears to be of a convenient pattern. It is in effect a pair 
of spring-actuated tongs with heavy brass jaws. The handle is 
insulated and heavily wired, with the conductors well ventilated 
though protected by insulating material. It is claimed that it 
never gets uncomfortably hot, and having no clamping screws, &c., 
no tools are required and no hot part has to be touched when 
changing electrodes. 

The company has acquired premises in Central London, where 
it will shortly be in a position to exhibit its apparatus and to give 
demonstrations. Meantime inquiries and correspondence are being 
dealt with by Mr. F. Farquhar, care of American Supplies Company, 
Ltd., 162, Great Portland-street, London, W. 

Our thanks are due to Messrs. Farquhar & Holslag for kindly 
affording the information on which this article is based. 
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Further Points in the 
Electricity (Supply) Bill. 


The second reading of-the Electricity (Supply) Bill has 
now been successfully negotiated, which means that the 
main principles of the Bill are approved by the House. 
Now comes the shaping of the clauses in detail, the task of 
a Special Committee. It is expected that the same Standing 
Committee will have charge of the Electricity Bill, which is 
now handling the Bill dealing with Ways and Communica- 
tions. If so, this stage may be reached in a week or so. 
In the meantime we take it that all who are interested are 
spending the interval in preparing amendments, of which 
we may expect a plentiful crop. The Standing Committee 
to which the Bill will be referred is equivalent, so far as 
procedure is concerned, to a Committee of the whole House ; 
that is, amendments can only be put forward and discussed 
by the members who are appointed to sit thereon. Counsel 
and expert witnesses, therefore, do not appear, as in the 
case of Select Committees. A full print of the proceedings 
is published day by day, and obtainable the next day at 
His Majesty’s Stationery Office, so that everyone interested 
can follow the Committee’s proceedings stage by stage. 

As regards the debate on the second reading, one inter- 
esting point emerged. Sir ARCHIBALD WILLIAMSON ex- 
pressed the opinion that the Minister to whom the control 
of the scheme should be transferred should be the Minister 
of Industry and Commerce (when created), instead of the 
Minister of Ways and Communications, as provided at 
present in the Bill. This is a point, however, in which 
there will probably be a certain amount of indifference, so 
far as electricity undertakings themselves are concerned. 
There may conceivably be a bias, one way or the other, in 
the minds of municipal Electricity Committees, in view of 
the political aspect, but from an electrical point of view 
there does not seem much to choose. 

The voice of the defender of municipal rights was also 
heard im the debate, raised protestingly. Control, it was 
claimed, was being taken out of the hands of the Councils 
and placed with a non-elected body, the District Electricity 
Boards ; but bevond being a political move there was little 
in it. The municipalities have full representation on the 
District Board, and after all, in handing over its generation 
of electricity to a District Board, a municipality no more 
gives up its rights than the Borough of Stoke Newington 
parted with any of its privileges when it elected to take a bulk 
supply from the North Metropolitan Company. 

There is serious work to be done in the next week or so 
by authorised undertakers and power companies. It is 
for them to go through the Bill, clause by clause, and, where 
any injustice is threatened to the capital invested in their 


undertakings, to propose an alteration that will meet the. 


case. It is certainly to be hoped that evervone will take a 
proper and dignified attitude and realise that the matter 
they are dealing with is of national importance; and, 
moreover, that the outlines of the scheme are now fixed. 
We have gone past the point where an undertaking has to 
think whether it wants a scheme at all, or whether it ap- 


THE ELECTRICIAN. 


May 23, 1919. 


f 


proves this particular one. The businesslike course now 
is to devote all energies to getting any offending clauses 
modified. Of these there are probably a number calling 
for attention. The purchase price, or rather the basis of 
the price, for generating stations and main transmission 
lines is a point that calls for very serious consideration. 
The present provision in the Bill does not seem to meet the 
case equitably. But there is no reason to think that if the 
parties interested show exactly where the shoe pinches, 
and present a precise statement of the terms they would 
suggest as a substitute, they would not get the fullest 
consideration given to it by the Committee. The matter 
bristles with difficulties, and calls for the utmost skill in 
drafting an amendment that will be equitable for all parties 
and comprehensive enough to cover the widely different 
cases that must come under the clause. | 

Another somewhat alarming proposition in the Bill also 
calls for some kind of modification, namely, the powers 
taken by the Electricity Commissioners to require under- 


-takings to alter their systems of frequency, pressure and 


so forth, if so required. Technically it is no doubt a 
necessary power for the Commissioners totake. But under- 
takings may legitimately ask that though the Commissioners 
take a “ giant’s power ” they should give some sort of 
guarantee that they will not “ use it like a giant.” As the 
clause stands in the Bill the Commissioners could quite 
arbitrarily put an undertaking to huge expense, and the 
undertaking’s earnings not be increased by a penny. Ob- 
viously, therefore, some provision should ‘be made by which 
the undertaking does not have to bear the cost of any 
alterations made to the system under such order, if it is 
not of any benefit to the undertaking. Also the clause 
governing the price at which bulk supply will be given calls 
for the closest scrutiny. 

An interesting provision is the one which empowers the 
Electricity Commissioners to incur expenditure in con- 
nection with experiments for “the improvement of the 
methods of electric supply.” There is a wide margin here 
of possibilities, apparently anything between subsidising 
manufacturers to design new types of turbines and running 
an experimental plant for gas-firing boilers and recovery 
of by-products. Still, the Commissioners are supposed to 
be chosen from those who have arrived at “ years of dis- 
cretion,” so we need not anticipate much sowing of wild oats. 

We notice a clause which may have a bearing on the non- 
statutory company, and which may conceivably lead him 
to bewail the lack of regularisation in his constitution. It 
appears that when the Commissioners cut off from a power 
company’s area any part which the company are not supply- 
ing (and which could be better served by the District 
Electricity Board) the Commissioners may compensate 
the Power Company by giving them leave to supply lighting 
in any other parts of their area which “ do not at the time 
form part of the area of any authorised distributor.” But 
if the lighting “ distributor ” is a non-statutory company, 
he is ignored, and the Power Company can come in and 
compete at will. The District Board can also, of course, 
compete at will, as the non-statutory company has no locus 
under the Bill. However, presumably the non-statutory 
company will be easily able to regularise its position, much 
more so than heretofere, since the “‘ special order ” of the 
Electricity Commissioners will now take the place of the 
provisional erder. The desirability of a ready method for 
placing these companies on a statutory footing was men- 
tioned in the Board of Trade Electric Power Supply Com- 
mittee’s Report and apparently the “ special order ” is the 
smoothed way by which the non-statutery company can 
arrive at the dignity of an “ authorised undertaker.” 


May 23, 1919 Fi 
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The Telephone System of Large Gities, with 
Special Reference to London." 


By E. A. LAIDLAW ‘and W. H. GRINSTED. 


Owing to the length of this Paper it is impossible to do more than 
indicate the ground covered by the authors. Attention is first 
drawn to the importance of providing a good service and to the fact 
that a higher standard will be expected in the future than in the past. 
The conditions of labour in telephone work are rather severe. The 
work is monotonous, and it is hardly possible to provide variety. In 
the future, increased provision for comfort and recreation is likely 
to be demanded, and labour will be considerably more expensive 
and more difficult to obtain. On the other hand, it is not likely that 
the number of calls handled per operator per hour will increase. It 
‘is desirable, therefore, to consider (a) possibilities of improvement 
in the quality of service, (b) adjustments of tariffs and (c) possibilities 
of reductions in expenses | 

Quality of Service.—With regard to the quality of the service, no 
considerable improvement is to be expected from equipments of the 
manual type ; it is necessary to look to mechanical operation. The 
authors give analyses of the time taken for one subscriber to get 
through to another subscriber. An improvement is to be looked for 
in two respects. First, a shortening of the average time taken to 
ring the wanted subscriber, and, second,a greater uniformity in this 
time. The introduction of mechanical apparatus would eliminate 
the great difference which appears between the time taken in local 
and junction calls. The whole service would be brought up to the 
level of that for local calls and a further improvement would result 
if full automatic working were adopted. The figures given by the 
authors show that the average time taken for one subscriber to get 
through to another subscriber in the case of local calls with manual 
operation is 16-4 seconds; for junction calls the average time is 
28-6 seconds. With mechanical operation the average time is 
8 seconds, and this might perhaps be increased to 10 seconds in the 
case of large six-figure systems. Some improvement might also be 
effected in the elimination of delays in disconnection. 

With regard to transmission the authors suggest that the voltage 
might be raised. Automatic exchanges in public use all employ 
voltages considerably higher than 22 volts. When we come to what 
may be termed “‘ irregularities,” there is little hope of improvement 
except through automatic equipment. 

Tariffs.—The importance of the time element in fixing a tariff is 
em phasised, and it is pointed out that the problem is much simplified 


by the acceptance of the principle of a unit of telephone services | 


as a basis for the variable part of the charge made to the subscriber. 
For example, the unit might be 1,000 local calls, each of two minutes’ 
duration. Charging by time is scientific and fair. It is simpler than 
the message or measured rate, and would be readily understood. 
The rate of recording on all meters could easily be altered so as to 
introduce differential rates for different times of the day, and thus 
im prove the load factor. 

The prices of automatic equipment have risen like prices of other 
materials during the war, but these prices are likely to fall when the 
quantities to be handled become more reasonable. Interest and 
depreciation become more important in automatic equipment owing 
to the higher cost. Where manual plant is to be replaced, the value 
of the replaced plant is an important consideration. As it happens, 
the present time is particularly favourable for replacement, because 
new work during the last few years has been reduced to a minimum, 
and consequently there is now no public exchange less than 45 years 
old, and a number of the largest exchanges have practically reached 
the end of their economic life. Consequently the value of the plant 
in place stands at a lower figure than it is ever likely to reach again. 
Charges on buildings in the case of automatic plant would be reduced, 
because the architect would be more free to adopt a cheaper type of 
construction. With regard to administrative and operating charges, 
the latter have risen during the last ten years by more than 150 per 
cent. Mechanical plant is the only means by which a serious reduc- 
tion can be made in this direction. There need not be any great 
difficulty in displacing the existing staff, because conversion would 
take at least seven or eight years, and the average length of service 
of an operator is only four years. 

The Case of Large ¢ ilies.—-The authors then pass on to the tech- 
nical problems involved in using automatic systems in large cities, 
taking London as an example. ‘The London telephone area extends 
over 640 square miles, and the density of its development ranges from 
one or two stations per square mile in some parts of its periphery 
to about 5,000 per square mile inthe centre. It is at present served 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers. 


by over 70 exchanges The total number of lines in January, 1916, 
was 147,330, and ultimately this number is likely to rise to 700,000, 
The whole subject is considered in considerable detail by the authors, 
but reference must be made to the original Paper for this part of the 
subject. Consideration is then given to the problems of the transi- 
tion period, which presents some difficulties. The conclusion is 
reached that there should be no fundamental difficulties to be 
expected in the applicaton of automatic systems to large cities either 
in the ultimate arrangements or during the transition period. London 
has one of the most extensive and complex telephone systems in the 
world, and the authors think, therefore, that there should certainly 
be no difficulty in dealing with similar cases if automatic working 
can be applied to the London area. | 

In the opinion of the authors full automatic operation is to be 
preferred for the great bulk of the traffic, but the total elimination 
of the operator is not suggested. Human intelligence will still be 
required on trunk and private branch exchange switchboards.. 


DISCUSSION. | l 


Sir WiıLLIaM SLrxao (Engineer-in-Chief of the Post Office) said the 
facts that the’ first experimental automatic exchange was opened in 
this country in 1912 and that there was now 14 or so working in spite 
of the delay caused by the war, showed the problem had been tackled 
eamestly. In any application of the automatic system, the same 
system must be employed throughout the area. There were three firms 
capable of manufacturing the necessary apparatus on a large scale, 
and whichever one obtained the contract for the equipment of the first 
exchange would have almost a prescriptive right to the rest, therefore, 
an arrangement must be made so that the Government did not have 
to pay on a sliding scale for the subsequent exchanges. A five- 
figure exchange was opened 12 months ago in Leeds and had given 
satisfaction. He had reasoned that if a five-figure exchange could give 
satisfaction, why not a six-figure, and with six figures the London area 
could be worked. The life of the manual plant must be shortened if 
it were superseded by the automatic, and the loss on that account must 
be debited against the automatic. He was certain the automatic was 
going to prove itself and it was important to satisfy the holders of 
the purse-strings that it was a profitable undertaking. The capital cost 
was from 40 to 60 per cent. higher than that of the manual system, 
but he was satisfied that the annual cost was less than that of the manual 
due to less labour and reduced premises. 

Mr. J. E. Kinaspury thought the Post Office would be well able to 
take care of itselfin regard tothe financial arrangements with contractors. 
Why should the present London telephone area, which was never in- 
tended as a telephone area, be maintained ? Labour and other con- 
ditions were totally different now from what they were five years ago. 
It all came to a question of finance, which was an important feature 
that the author had left out, although he agreed tha they could not 
help it. There need be no doubt about the working of the system. In 
manual operation the four figure theory was a matter of solid fact, and ` 
every additional figure added to the degree of unreliability of the 
repetition of numbers, but he did not think it mattered whether four, 


_ five or six figures were used with the automatic, which would require a 


more measured operation. A caller would be sure of having the numbers 
before him in making a call. Mr. Laidlaw gave a picture of the South 
section. It was equivalent to an additional figure whether it were 
called “south ” or say “2.” The allowance made in the authors’ 
scheme for numbers in the different areas might not be sufficient in 
some cases and might be too much in others. Why should there not be 
a certain number of figures for a certain area and then start again from 
there ? 

Col. C. B. Cuay remarked that Sir William Slingo had mentioned that 
there were only three firms who cofld deal with the manufacture of the 
plant. He (Col. Clay) had control of a factory now which could put in 
3,000 men and he could double it if necessary. He would not make 
any remarks on the Paper as he had not had time to read it carefully. 
It was received in final form by the Institution on Feb. 1, but the members 
did not get it until about May 9 or 10. Would it not be possible for 
members to have a little more time on the Papers ? 

The PRESIDENT explained that after the Papers were received they 
had to run the gauntlet of referees and the Papers Committee and to 
be put into type, and so on, but he would make a note of Col. Clay’s 
suggestion. 

Col. Sir A. M. Oartvre said he hoped that everybody agreed as to the 
splendid results which had followed from automatic exchange working 
in this country and in America. The system commended itself to the 
public in a marked way, because it practically wiped out operators’ 
errors, did not increase the line and apparatus faults, and made the 
distant subscriber more or less answerable to the calling subscriber for 
the faults he committed. There would, however, be difficulties in an 
area like London, which did not exist in the systems at present working, 
which were mainly single exchange systems. The Paper showed the 
complexity of the junction systam, and fora multi-exchange system, 
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_ such as London, there could be little doubt that greatly increased ex- 

penditure for line plant would be necessary, compared with the manual 
system. The instance of making the connections of two Esher sub- 
scribers through Kingston was a striking one. If the junctions were 
not grauped in tens there must be a considerable waste margin on the 
multiplicity of groups, and that would increase the number of junction 
lines required. The greater complexity of the plant in a six-tigure 
system for London, compared to the ftive-figure systems now working, 
would, he supposed, lead to increased maintenance cost and greater 
liability to faults, but these arguments were probably not insuperable. 
During the gradual conversion of the London manual system into an 
automatic svstem—it might take 10 or 12 years—he was afraid the 
public would have to face considerably increased difficulty and cost. 
During the transition period there must be a call carriage or dialling 
system. or some equivalent system, used in working calls between 
automatic and manual subscribers which would add to the whole cost 
of the system. For incoming calls there must be a multiple on the B 
side of the automatic exchange. Mr. Laidlaw’s suggestion that that. 
might be arranged by a conversion in the existing exchange of the 
existing B multiple did not seem practicable. The B multiple must be 
kept in use until the whole of the exchange could be cut over; therefore, 
anew B multiple must be put in the first exchange which was converted, 
although it might bə moved later into other exchanges. Until the 
great majority of the manual exchanges had been converted there would 
be little improvement in the efficiency of the service from the sinall 
part done by the automatic and there would be rather more difficulty 
. in working the manual part. 

Mr. Chas. A. Baker said ha understood the tariffs might go up. 
In London one could not get a telephone under £6 10s. per annum, but 
it could be got for £5 10s. outside, assuming there was room on the 
posts and so on. For local work he thought there ought to be a much 
lower tariff. He understood the justification of the high charges was 
that there was an enormous number of subscribers with whom one could 
talk, but on the other hand the telephone authority had an enormous 
number of subscribers in a small area. He was not sure whether the 
telephone users had to pay for the telephones which were put at the 
disposal of the Government. Of all meters the telephone meter was 
the worst. It would be an advantage if some modern meter could be 
put on the subscriber's premises so that he could check it. 


Mr. J. HEDLEY, referring to the Authors’ diagram showing the method 
of trunking which would be met with in practice, said some method of 
arranging the subscribers’ lines in the automatic exchange would have 
to be developed, so that a large P.B.Ex. subscriber having from 15 to 
25 lines could have any cne of those lines picked up by any subscriber. 
What means would the authors adopt for metering calls originated by 
subscribers at other exchanges which appeared before the manual 
operator on the indicator ? The intimator was a good idea, but one 
must make sure there was room on the B position for those strips of 
lamp jacks. He could not agree as to the desirability of the method of 
dealing in junction traffic described in scheme IIl., viz., the utilisation 
of the plug-ended B position transferred from other exchanges. It was 
not a good engineering proposition. Between the period of the B 
operator testing the line, jacking the man’s line on the B multiple and 
pushing the plug home to make connection with the line, the automatic 
switches might have seized the line, and double connection would result. 
If the arrangement were such that double connections could not exist 
the man’s line would have to be cut off, which would mean that the 
manual connection would get no reply. He confirmed the authors’ 
statement thatthe total percentage of wrong number calls was less with 
the automatic than with the manual. He did not like the idea of 
wholesale number-changing in London. All the facilities referred to in 
the Paper could be given if the exchanges were taken one by one, whether 
the exchange names or letters or figures were used. 

Mr. A. H. PREECE asked why one should be limited to the digits of 
10? Would it not increase the scope of an exchange if all the letters 
of the alphabet could be used. It was a terrible job to carry six figures 
in one’s mind. A company operating a manual system recently in- 
structed his firm to obtain tenders for an additional exchange. The 
lowest tender for the manual svstem was £24,000, and for the auto- 
matic practically £50,000, It was calculated that the additional annual 
cost of the automatic with interest and depreciation would be £6,000, 
and they were driven into using the manual. 

Mr. A. J. StuBsBs said while ona might be certain of the success of 
the automatic svstem, of which he had been almost a life-long advocate, 
having tried to get Sir William Preece to have it when Strowger brought. 
it first to this country, the public should not be given to understand that 
the present system was not a good one. While there were great possi- 
bilities in regard to the automatic system, there were great developments 
vet to be made. The authors practically admitted that the present 
stage of design and development was not such as could be standardised. 

Mr. F. M. Warp suggested that a 50 per cent. increase in the voltage 
would be an advantage, from the transmission point of view, over the 
common-battery standard, but higher voltages were more exacting on 
the line work. On an old type of automatic system with which he was 
acquainted a split battery was used, 36 volts was connected to one line 
for the coil and 60 volts to the other line, The A line was always 60 volts 
and the B line 36 volts. A test showed that the insulation resistance of 
the high voltage line was lower than that of the low-voltage line. It was 
more dificult to eliminate disruptive sparking on the higher voltages 
than on the lower, and an are once started was more easily sustained 
with a high voltave than with a low one. 

Mr. B. O. Anson said the following were statistics of the Post Office 
four-ligure exchange work: Time taken by subscriber to dial 4°7 see. 
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(in the manual it took, in the best instances, 12 sec. and in the worst. 
l4 sec.); time taken to disconnect outward calls, 4 sec. (manual, best 
4 sec. to 7-1 sec.); time to disconnect incoming calls, 4 sec. (manual 
5:3 sec. to 13 sec.); subscriber gets knowledge that wanted subscriber 
is busy in 5 sec. to 6 sec. (manual l4 sec. to 15 8ec.); operating time, 
with four figures, 17 sec. (manual. 22 sec. to 45 sec.); last calls, 9-1 per 
cent. (manual, 15-1 to 25 per cent.); irregularities due to plant £ per 
cent. (manual, 9-5 to 24 per cent.); Irregularities due to subscriber 
4 percent. (manual, +3 to 9-2 percent.) ; total irregularities 4-4 per cent.. 
(manual 17 to 30 per cent.) It was not found that the subseriber 
having to dial his numbers increased his mistakes. He could not see 
any reason for the high prices, except that there was an endeavour on 
the part of contractors to get development money. The life of auto- 
matic plant was longer than that of manual. Having a subscriber's 
multiple in the exchange made it an unenyineering thing. It had to. 
come out when the gauge of the plugs and jacks failed. The tariff 
must be arranged to suit the new conditions. A meter more complex 
than the present one should be resisted by the administration. The 
present arrangement of four strips of 10 numbers was a good one and 
easy to handle. ‘ East 4136” would become ‘ 254136,” which would 
not be suitable for the manual exchanges. Letters, say D. and N., might 
be substituted for the “25,” and a word used beginning and ending 
respectively with D. and S., ray “ Docks.” When dialing “ D.S. 
4136 would be used. This could be done years in advance of the 
change to automatice. . 

Mr. W. AITKEN thought Mr. Laidlaw’s time metering would involve 
the engineering plant considerably. If the apparatus were going to be 
complicated it was necessary to look for other means of getting good 
results. Most of the American exchanges were on the flat rate system,. 
which had advantages from the engineering point of view. The number 
of junctions and busy hour calls was reduced. In America it was stated 
that 33 trunks were necessary for each 1,000 busy hour calls, instead of 
46 to 55. Would it not be worth while reverting to a modified flat rate 
system, more comparable to the system of charging for water than to 
that for electric light ? With five-tigure calling plus a code figure or 
letter, it might be, in the case of branch exchanges, 6, 7, 8 or 9 figure 
calling. One had to call to get into the exchange and to call 1, 2 or 3 
more numbers to get on to a man’s private exchange. It was preferable 
to use letters as they did in the States. Telephones were often in dark 
places and the letters could be found by sense of touch, which would 
enable the blind to use the apparatus. In the States they divided the 
numbers up into syllables, such as 22—7—39 to aid the public. 

The PRESIDENT announced that the authors would reply to the dis- 
cussion in writing. 


Second Report of the Water-Power 
Committee of the Conjoint Board 
of Scientific Societies.* 


Since the issue of the first report of the committee in July, 1918,, 
further inquiries have been made regarding the water-powers of the 
various parts of the Empire, the importance of which is becoming to an 
increasing degree appreciated. The British Government has taken an 
important step in appointing a Board of Trade Committee to investigate 
the water-power resources of Great Britain and Ireland In India the 
question of water-powers has been considered by the Indian Industrial 
Commission, and in Ceylon the water-power question is being considered 
by a committee appointed by the Ceylon Government. ln British 
Guiana the discovery of large deposits of bauxite suggests immediate use 
for the enormous water-powers which the colony possesses. In Canada 
water-power developments are taking place as quickly as the abnormal 
times permit. In Australia a preliminary investigation ordered by the 
Government of New South Wales has been commenced, while in Tas- 
mania and New Zealand developments are progressing favourably, and 
a systematic survey of the water powers in the Union of South Africa 1s 
proposed by the Government. Regarding other parts of the Empire— 
Egypt, West Africa, British Honduras, Papua—little, if any, authentic 

‘information is yet available. 


EUROPEAN DEVELOPMENTS. 

The committee draw attention to the intense interest in the develop- 
ment of their hydraulic powers, shown by the majority of the European 
States, due to the great demand for power for the manufacture of muni- 
tions, combined with the general world shortage of coal. Thus, m 
France since the end of 1915, some 850,000 H.P. has been put into com- 
mission or is in process of active developmenr, and by the end of 1921 
the country will have at least 1,600,000 n.p. under control, as conipared 
with 750,000 H.P. before the war. In Italy concessions totalling over 
250,000 H.P. are already under weigh and schemes totalling 2,000,000 H.F. 
may be in working operation in a few years. In Russia the Nations 
Economie Council is reported to have undertaken the erection of hydro- 
electric stations to supply power for the industrial requirements of 
Petrograd. In Norway, Sweden, Spain and Switzerland large develop- 
ments have been in train, while in Iceland a hydro-electric scheme con- 
templating the development of over 1,000,000 n.r. from the River 
Fjorsaavesdravet is planned by an Icelandic company. 

During the war many extensions of hydro-electric schemes in Germany 
appear to have taken place, and many further schemes are projected. 
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Thus, in Bavaria a large project has been initiated. Of-a cepital of 10 
million marks, the State subscribes 51 million marks, and so hes a con- 
trolling interest. The towns of Munich, Nuremburg and Augsburg 
each subscribe 400,000 marks. The State is to have the option of taking 
over the whole concern at the end of 50 vears et a price which repre- 
sents the cost of the first installation and of extensions, subject to a 
reduction of 1 per cent. per ennum. The totel cost of the scheme, 
which is to be raised by loans, is about 78 million marks. In Wurtem- 
burg and Saxony the Stete is to participate in the development and 
administration of electricity works, while Prussia seems committed to 
the State contrel of hydro-electric schemes. In Austria the late Govern- 
ment drafted a plan for the development of the hydro-electric resources 
of the country, the eventual object. being the electrification of some of the 
principal railway systems. The aggregate of some 24 schemes totals 
135,000 kw. The State Department has exercised its right of option in 
16 cases in which concessions had been granted to private concerns, 
ae in 37 other cases steps for utilising the right of option have been 
taken. 
. RAILWAY ELECTRIFICATION. 

It is worthy of note that inthe United States, 440 miles of the Chicago, 
Milwaukee & St. Paul Railway, comprising 590 miles of single track, 
have already been electrified, while contracts for the electrification of 
other sections of the line have been let. On the completion cf this work 
the total length of electrified track on the system will be about 860 
miles. Electric power for operation: is obtained from hydro-electric 
stations. In France much of the line of the Compagnie du Midi in the 
region of the Pyrenees has already been electrified with the aid of water- 
power, and the electrification of trunk lines in many other countries is 
at present under conrideration. 


DEVELOPMENTS IN THE BRITISH EMPIRE. 

Great Britain and [reland.—Since the first report of the committee 
was issued the Board of Trade has appointed a Water-power Resources 
Committee to ‘investigate and report upon the water-powers of Great 
Britain. A sub-committee of this committee has been appointed to 


report upon the water-powers of Ireland. The latest available statistics ` 


show that approximately 172,000 B.H.P. is developed in comparatively 


small units in the various industries, and, as this does not include the ` 


hydro-electric stations at Kinlochleven, and in North Wales, the total 
developed power is apparently approximately 210,000 B.H.P. In 
general, powers are only developed for the 10 hours cc mprising a work- 
ing day and are not continuous. In many cases the water is run to 
waste during the non-working portion of the day. Developments in 
Ireland are relegated to the Boatd of Trade Irish Sub-committee. 

Indian Empire and Ceylon.—Since the presentation of the first 
report of the., development and utilisation of water -powers in 
India has been discussed at meetings of the Industrial Indian Com- 
mission, and attention is drawn to the urgent need for further informa- 
tion. The Indian Government has now appointed the Chief Engineer 
of Irrigation in the United Provinces and the Electrical Adviser to the 
Government to report on the possibilities of promising sites in India. 

Of the promising schemes in the Western Ghats, the Andrha Valley 
scheme mentioned in the first report, is under construction, while the 
Koyna Valley scheme has been investigated. Rain-gauge stations have 


been established in the catchment areas of rivers in Bombay, and a- 


detailed record of the rainfall is available. On the Nilgiri Plateau the 
water-power prospects are promising. From the largest of the three 
rivers, with storage, a continuous supply of 100 cubic ft. per second can 
be obtained, und there is « 321) of 3,000 ft. 

Little turther information is as yet available as to the water- powers of 
Ceylon, and practically no use is as yet being made of the large powers 
available. 

Federated Malay States.—It is not possible to state even approxi- 
mately the potential horee- power of the Federated Malay States. There 
are large rivers, notably the Perak and the Pahang, from which power 
could be developed, but the localities are remote. Altogether some 
11,250 ¥.P. is at present developed hydreulically. With the exception 
of mining, there appears to be little demand for power at present. 

British Guiana.—The principal available water-powers lie on the 
Essiquibo River, with its tributary the Potaro, the Mazuruni and the 
Cayani River. Other possible sources are the Demerara and the Berbice 
rivers. On the Potaro River, the Kaieteur Fall has a vertical drop of 
over 740 ft., the width of the head of the fall being about 400 ft. when 
the river is full, but in times of exceptional drought only 50 ft. or 60 ft. 
On the Curiebrong, there is a fall with a volume of water probably 30 
per cent, more than at the Kaieteur. On the Potaro the total drop of 
the cataracts is estimated at 20 ft. to 26ft. Below them the Tuma- 
tumari Cataract has a total fall of from 16 ft. to 20ft. From the 
Kaieteur to Tumatumari the Potaro offers one long series of potential 
sites for water-power stations. The Great Falls of the Essequibo River 
are a long series of rapids or low cataracts about six miles in length, with 
an average width of about 14 miles. 

here are numerous falls, cataracts and rapids in the interior of the 
colony, the details of which are very little known. It is evident that the 
potential water-power of British Guiana is extremely large. Thus, the 


ieteur alone at the fall and gorge, assuming a mean depth of 10 ft. . 


Over the fall, offers possibilities of 2-5 million B.H.P. The power develop- 
> le in periods of drought, assuming a width of 60 ft. and a mean depth 
T 5ft., would be about 125,000 B.H.P. As very extensive deposits 
of bauxite have been proved in British Guiana, the country would 
“Ppear to be exceptionally well situated for becoming an important pro- 
‘cer of aluminium for the Empire, and the early investigation of the 
Possibilities of the various large falls is well worth serious consideration. 


THE ELECTRICIAN. 


601 


Canada.—In view of the fact that hydro-electrical dc velop ments in 
Canada have attaincsl a stage far in advance of that as yet obtaining 
in any other part of the Empire, the information given in the first 
report of the committee is amplified, and paiticulars are given of the 
federal and provincial organisatione. The Department of the Interior 
operates through the Dominion Water-power Branch and the Irri- 
gation Branch, whose functions are specified, and attention is drawn 
especially to the work of the Hydro-electric Power Commission of 
Ontario, and to recent developments on the St. Lawrence River, par- 
ticulars of which have recently been given in this journal.* 

The followmg table gives a summary of the results shown by a census 
compiled by the Dominion Water-power Branch in co-operation with the 
Dominion Bureau of Statistics as regards hydro-electric power :— 


Dominion Water-power Branch and Dominion Bureau of Statistics. 
Distribution of developed water-power in Canada by provinces and by 


use of power, 1918, Figures represent installed turbine horse-power. 


| l. 2 | 3. 4. 
| Central 
aa iP electric: | Pulp and b, pas Total. 

| 4s ona: | paper. ha ustries. 

. HP | HP H.P. | HP. 
Yukon... EEEN 10,000 = 3,392 | - 13,392 
British Columbia ......... 291,625 | 46,450 44,348 | 312,423 
Alberta ..........c cece cece ees 32,580 Sg 300 32,880 
Saskatchewan ............. mr : sie ee zii 
Manitoba ...........c0000. 64,100 h 12,072 76,172 
Ontario oaeen. 791,163 | 133,952 59,945 | 985,060 
Quebec ........ A aiaee ' 597.601 | 155,512 89,648 | 842,761 
New Brunswick .......... | 6,878 2'800 5,191 14,869 
Nova Scotia ...........060. 8354 13,500 9,170 26,024 
Prince Edward Island ... 170 TA 1,559 1,729 


| 1,727,471 352,214 225,625 | 2,305,310 

Column 1 includes only hydro-electric stations which develop electrical 
power for sale. The stations in this column are designed for exten- 
sions of 530,000 H.P., and the Hydro-Electric Power Commission of 
Ontario has commenced construction of a 300,000 m.r. plant on 
Niagara River, a total of 830,000 H.P. new construction or extensions 
in view. ; 

Column 2 includes only the water-power owned by pulp and paper com- 
panies. In addition to this total, upwards of 100,000 hydro-electric 
horse-power is purchased by pulp and paper companies, mainly 
from the Central Electric stations included in column 1. The 
hydraulic power utilised in the pulp and paper industry of Canada, 
therefore, totals 450,000 H.P. 


| THE COMMONWEALTH OF AUSTRALIA. 

Australia.—Little additional information is available as to develop- 
ments in the mainland of Australia. An investigation of the more impor- 
tant powers in New South Wales has been ordered by the State Govern- 
ment, and some preliminary surveys have been made. It is estimated 
that in New South Wales 300,000 H.P. is continuously available from 18. 
schemes already investigated or partially investigated. The chief 
powers are on the Snowy River (137,400 H.P.), the Clarence (100,000 g.P.) 
and the Tumut, Shoalhaven and Nymboida (each about 10,000 H.P.). 

In Victoria the large scheme for utilising the available water-powers 
between the Kiewa and Snowy Rivers is apparently still under con- 
sideration. It is estimated that the scheme will give more than 
100,000 H.P. at an estimated total outlay on a pre-war basis of £878,000. 

Tasmania.—The Government Hydro-electric Department is con- 
tinuing its policy of surveying suitable sites. It is estimated that 
15,000 u.r. can be developed at King River Gorge. This, taken in con- 
junction with the original power scheme of 45,000 H.P. on the river, will 
yield 60,000 H.P., and the power will be sufficient to supply all mining 
and smelting works on the West Coast of Tasmania, leaving a surplus 
for manufacturing enterprises. The principal purchasers of. power from 
the Hydro-electric Department are the Hobart Corporation for tramways 
and general municipal requirements, the Electrolytic Zinc Company 
and the Hydro-electric Power & Metallurgical Company, Ltd., which 
has installed works for the manufacture of calcium carbide. The 
present capacity of these works, 5,000 tons per annum,may be increased. 
The electrolytic zinc plant may eventually absorb up to 26,000 HP. 
Other contemplated industrial developments involving the purchase of 
power from the Hydro-electric Department include a woollen mill and 
works for smelting steel scrap. There appears to be every prospect of a 
ready demand for all the hydraulic power which can be developed by the 
department. 

Papua (British New Guinea).—Papua or British New Guinea has an 
area of approximately 90,540 sq. miles, chiefly consisting of complex 
mountain systems attaining over 13,000 ft. in Mount Victoria, From 
the huge mountain systems large rivers carry tremendous quantities of 
water to the coast. 

There are other sources of power. For instance, the Rouna Fall, on 
the Laloki River, within easy distance of Port Moresby, is capable of 
generating between 20,000 H.P. and 22,000 H.P. The falls have a 
direct drop of 350 ft., but a maximum fall of 800 ft. is available in four 
or five miles.. At the headwaters of the Irura River (a tributary of the 
Musa in the North-eestern Division near Mount Obree) there is a fall of 
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Figures taken near the Confluence of the Fly and its Tributaries. 


rs ae Rate in | Cubic ft. 
River. | ea ae in | miles a 


| 
na er ee 42 1-5 Eu:r 83,500 
Strickland. So tase Seas ee 32 3:33 | 196,000 
| 
Fanua 15 15 ! 20,500 
PICO ied strctactcn buses 12 i 20 i 15,700 
{ 
Bly sits aes ! 1 | 30 | 17,150 
18 0 j 18 | 25 | 23750 2-5 | 23,750 


Palmer .......ccccccccececese 


2,500 ft. in two miles. The river is about 60 ft. wide and travelling at 
a rate of 10 miles an hour, practically 8,800 cubic ft. per second. 

Taking all the rivers of any size, with their tributaries, i in the Central, 
North-Ea:tern, Kumusi and Mambare Divisions, it is estimated that 
‘the availe.be horse-power would be about 6,000,000 ; and if we include 
ithe huge river systems in the Gulf, Delta and Western Divisions, 
10,000,000 H.P. would be well under the mark. Moreover, the occupied 


‘territory of German New Guinea affords possibilities of between 


7,000, 000 H.P. and 10,000 000 H.P. This enormous accumulation of 


‘energy in a country approximately the same size as the British Isles 


would appear to efford the means, at some future time, of opening up 
industries demanding large blocks of cheap power, on a scale hitherto 
undreamed of in the Southern Hemisphere. R 


New Zealand—A great desire to promote hydro-electric schemes is 
‘manifesting itself in New Zealand. The success which has attended the 
hydro-electric works at Coleridge is apparently having considerable 
influence in favour of constructing other power schemes throughout the 
‘Dominion. A scheme for the development of three important sites in 


the North Island has been prepared. It is proposed to develop - 


130,000 H.P., requiring a plant capacity, in the main power stations, of 


150,000 m.p. From these stations at Manganao, Waikaremoana and . 


-Arapuni a network of transmission lines, 1,420 miles in length, distri- 
‘butes the power over the whole of the island. An ample reserve remains 


‘for any probable future demands. When these schemes are completed 


the total water- power developed in New Zealand will be approximately 
180,000 H.P., but, a: this is only about 20 per cent. of the available 
„power, various new industries depending on the supply of electric energy 
re either started or are proposed. 
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South Africa, Rhodesia, Nigeria and East Africa.—Little further infor- 
mation is available as to the water-power in the Union of South Africa, 
but a survey of water-powers, commenced in the latter part of 1917, is 
in progress. In view of the great shortage of qualified staff, the work 
is at present being confined to a general cataloguing and classification 
of water: powers. 

There are also few further particulars available of developments in 
Rhodesia and Nigeria. The 1918 report of the Rhodesian Munitions 
and Resources Committee gives details of a gauging of the Zambesi at a 
point five miles above the Victoria Falls. The volume of water was then 
11,750 cubic ft. per second, with an available fall of 315 ft., which would 
correspond to an output of about 350,000 B.H.P. 

The Highlands of the East African Protectorate, where development 
of power schemes is chiefly proceeding, are well supplied with water- 
power. On some few sites very substantial developments ranging from 
5,000 H.P. to 50,000 H.P. are possible. Three projects, each of 2,000 H.P. 
are being negotiated within 50 miles of Neirobi, and numerous smaller 
projects are being developed. 

A hydrographic survey of the Protectorate will commence as soon as 
the officer appointed can relinquish his military duties. All water- 
powers in the Protectorate are definitely Crown property, and in the 
past the Director of Public Works has acted as custodian of public 
rights in this respect. No grants for the use of water- power are made in 
perpetuity. 

Training in Hydro-electric Engineering. f 

In view of the inevitable great developments in hydro-electric engi- 
neering throughout the Empire during the coming decade, it is of great 
importance that the engineers of Great Britain should be prepared to 
take a commensurate part in such development. In the past large 
scale hydro-electric engineering has been confined very largely to 
Canadian, American or Continental engineers and corporations, and 
unless some definite and early endeavour is made in this country to make 
up the leeway, it is probable that the bulk of the Empire's future water- 
power will be developed outside the country. The committee draw 
attention to the lack of facilities in our universities for giving the neces- 
sary specialised scientific training to the young engineer wishing to enter 
this field of engineering, and emphasise the fact that an adequate supply 
of suitably trained engineers is essentiel to the attainment and main- 
tenance of a favourable position in the hydro-electric world. It attaches 
great importance to the early provision of training facilities af such a 
standard as those, for example, at Cornell University, in one or more of 
the engineering schools in this country,and recommends that its views in 
this matter be brought to the notice of the Minister of Education and of 
the Secretary for Scotland. 


The Future of the Electrical Industry. 
The Views of Mr. George Sutton, M.I.E.E. 


‘When our representative recently called upon Mr. Geo. Sutton, 
WM.LE.E., chairman and managing director of W. T. Henley’s Tele- 
graph Works Company, and chairman of the Kent Electric Power 
Company, he found him somewhat reluctant to express his views on 
the future of the electrical industry. Mr. Sutton said he felt very 
iftident about dealling with the immediate future, as there were so 
many things to be considered. First of all, the difficult work of 
reconstruction had not yet made sufficient progress to enable him 
to say how long or how difficult the process might be, or how soon 
it would be before something like normal working conditions would. 
þe reached. Demobilisation, which was at first proceeding slowly, 
was now making good progress. W. T. Henleys Company had 
‘reinstated all their men who had so far been released from the Army, 
and the company had plenty of orders for their Gravesend and 
‘Woolwich works. Some of these orders had been obtained during 
the war, and their execution had had to be postponed owing to 

ressure of war work. 

Another difficulty was created by the frequent industrial crises 
and the serious demands for increases of wages and shorter working 
hours. Mr. Sutton stated that the relations between his company 
and their employees were excellent. He was not an oppon cage of 
increased wages for workers or of the demand for greater leisu 
-was a firm believer in high wages. The company had welfare ae 
attached to their works, and they had assisted and encouraged 
their employees in every effort to educate, improve and elevate 
themselves, either m ‘a material or moral sense. The frequent 
demands of the workers rendered it impossible for manufacturers 
and contractors to make extensive arrangements for any con- 
siderable period in advance or to undertake any heavy contractual 
obligations. 

A third difficulty, and in Mr. Sutton’s opinion one of the principal 
‘obstacles to the progress of reconstruction and to the development 
‘of business, was the heavy taxation, more particularly the excess 
profits tax; this had taken capital from manufacturers which 


could have been utilised for development purposes—in fact, it had 


taken away the resources of prosperity and had stopped all incentive 


to the starting of new enterprises or the expansion of existing works 
Mr. Sutton thought the reduction of the excess profits tax from 80 
to 40 per cent. a step in the right direction ; but the whole of the tax, 
which was wrong in principle and a clog upon industrial progress, 
should be abolished as soon as possible. The question of a double 
income tax within the Empire was also of some importance to 
manufacturers and exporters with large colonial connections, and a 
suitable remedy for this burden should be provided without delay. 

When questioned as to the future of electricity supply and the 
projected legislation governing the subject, Mr. Sutton simply 
expressed his concurrence with the views of the British Electrical 
and Allied Manufacturers’ Association. The proposed Electricity 
Commissioners, at at all events the majority of them, should be 
experienced and independent engineers,. who would consider every 
proposal from an impartial paint of view, and would keep in mind 
the industrial requirements of the nation as a whole. Apart from 
any national scheme of electric power supply, manufacturers would 
be kept very busy for some time to come in executing orders for 
generating plant and cables which had been postponed owing to the 
war. The big housing project, as they were carried out, would also 
create a considerable demand for house wiring, electric light fittings, 
cooking and heating apparatus, &c. When the Transport Ministry 
had been formed, some of the suburban railways might be converted 
to electric traction, so that from the point of view of the home demand 
alone the outlook for manufacturers and contractors seemed bright. 
It was true, however, that the demand for the products of the elec- 
trical industry in the immediate future could not be estimated at 
present ; but it must be greater, and very much greater, than the 
pre-war standards. As regards the home trade, it should, however, 
be borne in mind that the establishment of new factories and the 
increased output capacity of the old factories might, owing to the 
altered industrial conditions, result in no increase over pre-war 
otttput in individual cases. 

In relation to the overseas trade, Mr. Sutton considered that the 
old factories, with established overseas organisations, might be 
expected to have an increased turnover compared with pre-war 
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standards if prices were such as to enable orders to be secured. But 
both home trade and overseas trade, and especially the latter, might 
well be below pre-war standards by reason of the increased cost of 
production, due to higher wages and shorter hours, making selling 
prices too high to meet foreign competition. The possibility of 
increased output compensating for shorter hours must vary greatly 
different products of the electrical industry. In the cable industry 
‘the higher wages alone had already very much exceeded any possible 
advantage that might be derived from increased output, and appa- 
rently shorter hours were to increase costs still further. However, 
increased costs did not matter to the industry if it could continue 
to secure the business wanted—at a profit ; the probability of doing 
so in overseas trade in face of competition with certain foreign 
factories did not give a promising outlook, and without profitable 
foreign trade one naturally wondered how the big British war debt 
was to be paid and the burden of taxation reduced. 

Dealing with particular countries, Mr. Sutton agreed that there 
would be many orders from the Continent for electrical plant and 
eupplies,' especially from the devastated districts of France and 
Belgium, as the manufacturing facilities of those countries would be 
insufficient to meet the great requirements of industrial reconstruc- 
tion. There would also be many inquiries from the British 
Dominions and Colonies, South America and other countries. In 
regard to his own company, which had well-established connections 
in India, Australia, South Africa, South America and elsewhere, 
he had no doubt they would soon recover their Indian trade, although 
there would be some competition with inferior Japanese wires. 
About the Australian connection he was not quite so certain, because 
American and Japanese goods were in the market, and some of the 
municipal authorities were inclined to put price before quality. He 
admitted that generally there was a strong feeling in favour of 
British goods, and this should enable the company to maintain its 
position, especially with the supply companies. 


e 


In this connection, Mr. Sutton complained that some of the ' 


Japanese business methods were not above suspicion, as some of the 
firms were inclined to copy British trade marks without the know- 
ledge or consent of the owners. In pre-war days W. T. Henley’s 
-company did a good business in rubber cables in certain Continental 
countries, which may now be reduced by reason of the erection of 
-cable works in those countries during the war. 

When asked as to the probable effect of the covenant in the League 
of Nations dealing with labour in equalising the position of labour 
and manufacturing conditions in the various countries, Mr. Sutton 
said he did not anticipate very much from the covenant—at all 
events, for some time. Wages were not the only item to be taken 
into account ; there were the length of the working day, the willing- 
ness of the workmen to give a good day's work for a good day’s pay, 
_ the equipment and organisation of factories, &c. Mr. Sutton pointed 
-out that in 1913 the skilled workmen in the Bosch works at Stuttgart 
received about ls. 3d. an hour, and that seemed to show that good 
avages and industrial development were not inconsistent. He was 
:afraid that until the leaders of the employees had abandoned some 
of their fallacious nostrums, such as the limitation of the amount 
of work done by individual workmen, the position would not be 
‘satisfactory. It was essential that there should be an increased 
output of manufactured goods, and especially that there should be 
a large increase in exports, and anything which militated against 
these essentials things should be got rid of. 

In conclusion, Mr. Sutton said he was of opinion there should be 
suitable legislation against ** dumping °” of goods on the Empire 
markets, so as to protect British manufacturers and prevent the 
excessive cutting of prices entailed thereby. In regard to overseas 
trade, there was need of a much better Consular Service. It was true 
improvements in the personnel of the Service had recently been 
made, but there was great need of a much better organisation for the 
-collection and dissemination of the latest information regarding 
foreign trade and commerce. In order to effect this it was desirable 
that there should be a properly equipped Ministry of Commerce, 
imbued with modern progressive ideas, which would be solely 


responsible for the organisation and development of this foreign 
: service. 


Exhibition of Physical Apparatus Developed for War. 
We notice that an exhibition of physical apparatus developed 
in connection with the war was arranged under the auspices 
-Of the American Physical Society at Washington, on April 
25th-26th, thus immediately preceding the joint meeting of 
the National Academy of Sciences and the National Research 
“Council. A speciality was the contribution of instruments by 
-various Military establishments. 
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menting on it in your leading article. 
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Correspondence. 
. N ee ~ 
REWARDS FOR INDUSTRIAL RESEARCH 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The anonymous letter by “ Research,” in your issue 
of May 2nd, undoubtedly purports to be criticism of the research 
laboratories of the General Electric Company. There are, 
however, many inaccuracies, and we should not have troubled 
to write you had you not appeared to give it support by com- 
We regret that you 
should have made this comment without full knowledge of 
the facts, since if you had taken steps to ascertain them we 
think your comments would have been different. 

Apart from this, however, we should like, as a research 
staff, to make observations on one matter you have dealt 
with. There are two ways of conducting research. In the 
one a Man engages alone on an investigation, and all the credit 
or failure are his and his alone. In the other he is one of 
many who have a hand in attacking a given problem. There. 
is no doubt in our opinion that the latter is the best method 
of conducting industrial research,. and promises the best 
results. It is now a commonplace that a successful research 
laboratory depends on good team work. A single man in 
such a laboratory, playing for his own hand and seeking credit 
and recompense for that in which all have had a share, can 


do untold harm and render impossible any spirit of mutual 


confidence and co-operation. In very few cases is it possible 
to say that any man is solely, or even mainly, responsible for 
a given discovery or improvement. On the other hand, how 
many are the cases in which the man who has had a very 
small share in an invention obtains the full credit and recom- 
pense. A legal agreement to deal with these matters equit- 
ably would be clearly impossible. The only sound ideal is 
for the members of the research stafi to work for the reputa- 
tion and advancement of the laboratory as a whole, and 
through the Taboratory of the company and of the industry 
with which they are associated. They will\then share in the 
general prosperity which they helped to build up. 

It is certainly good policy to recognise merit in this as in all 
other avocations by salary adjustments or other means, and 
the agreements referred to make a specific declaration of 
policy by the company in respect of rewards for special work 
which may be patentable or otherwise. 

A man joining an industrial research laboratory will be 
wiser to trust to his knowledge of the company he is joining 
and of its past record in these respects than to any legal agree- 
ment, even were such advisable or possible.—-We are, &c., 

DIRECTOR AND RESEARCH STAFF, 
The Research Laboratories of the General 
_ Electric Company, Ltd., 
B. S. Gossling, 
L. B. W. Jolley, 
RB. Le Rossignol, 
C. F. Trippe. 


C. C. Paterson (Director), 
Norman R. Campbell, 
B. P. Dudding, 
E. M. Eden, 

London, May 13. 


[We refer to this letter in our Editorial Notes.—&pD. E.] 


THE SOCIETY OF TECHNICAL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: I notice in the leading article in your issue of May 16th 
which you have devoted to a general discussion of Trade 
Unionism for Technical Engineers and to some particulars of 
this Society, that vou state that the “ Engineers in question 
form the manag>ment of manufacturing concerns, and all 
except those who are directors are eligible for membership of 
the Society.” This is a correct statement as far as it goes, but 
I shall be glad if you will be good enough to permit me to make 
it known through your columns that membership of this 
Society is by no means confined to manufacturing engineers. | 
Its membership is open to all engineers whatever the manner 
of their employment, except employers and those engaged. in 
purely manual work. Our object is to secure adequate re- 
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cognition of the services of the trained engineer who, in these 
days when engineering is of such great importance ta the 
community, as a whole, should, we believe, have effective 
machinery for ascertaining and expressing the views of the 
profession as a whole, or of any section of it, in regard to public 
questions afiecting the profession. It is because we believe 
that existing societies, representing as they do only small 
sectional groups, are not sufficiently powerful to make their 
voices heard that we are forming a single society to embrace 
the whole of them.—I am, &c., 

Society of Technical Engineers, NorMAn WYLD, 

25, Victoria-street, General Secretary. 
London, S.W., May 20. 


“THE FUTURE OF THE ELECTRICAL INDUSTRY” 
AND ELECTRICAL PROPULSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


’ 


Sir: Gentlemen who are interested in my “ Paragon ” 
electrical propulsion system, which is in such successful use 
in the United States Navy, and which is ahout to become much 
more popular in Europe in a number of countries, have drawn 
my attention to a misleading statement by Mr. A. A. Campbell 
Swinton, published in your journal on page 523 of your issue 

-of May 2nd last. Mr. Swinton states that the electrical method 
of ship propulsion is not very likely to supersede mechanical 
gearing, as the latter is cheaper and lighter and much more 
efficient. 

As you state that Mr. Swinton is the chairman of Crompton 


& Company, Ltd., and is connected with a number of electrical 


firms, I will also say that he is also shareholder in “ Parsons ” 
Marine Turbine Company, and is consequently not a fair critic, 
even if his statements were true, as regards the tremendous 
work now being carried out in the United States of America 
on my “ Paragon ”’ thermp electric ship propulsion system. 

Mr. Swinton is wrong in his statement that the only success 
which has been obtained is with electrically driven auxiliary 
machinery. This work of electrically driving the auxiliary 
machinery has been standardised and sucessfully used in the 
American Navy for the last quarter of a century. The financial 
saving is really in the * main propulsion ” plant, for here on 
less than 25 per cent. in fuel for propelling the battleship has 
been proved, and in the interest of my inventions and those 
who are connected with same I must protest against the 
publicity of such a statement as that of Mr. Swinton, unless 
as only a statement of his opinion, which to me does not 
correctly coincide with his position as chairman of a well-known 
and, as far as I am concerned, respected English manufacturing 
electrical engineering company, established for as many years 
as [ can remember.—I am, &c., 

London, May 10. ; WILLIAM P. DuRTNALL, 

Inventor and Patentee of the * Paragon ” Electrical 
Ship Propulsion System. 

[Lack of space prevents our giving Captain Durtnall’s letter 
in full. The portion omitted refers chiefly to results obtained 
in the “ New Mexico.” We think our correspondent must 
allow others to hold opinions besides himself.—Ep. } 


EXTENSION OF PATENTS OWING TO WAR 
CONDITIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Patentees and their licensees have suffered serious 
losses during the war. The development of inventions was 
nullified in many cases and very great losses resulted. I 
something is not done by the Government, five years of the 
life of Patents will be lost to all concerned. There is a move- 
ment on foot to ask Parliament to legislate to give an extension 
of the life of Patents in consequence. 

Will all persons affected write us with a view of concerted 
action ?— We are, &c., 

16, John-street, Bedford Row, Briaces & Son. 

London, W.C.1., May 7th: 7 


Electricity Supply Bill. 
(Concluded from page 578.) 


18. A district electricity board before incurring any capital expendi- 
ture above such amount as the Electricity Commissioners may prescribe 
shall submit for approval to the Electricity Commissioners such details, 
plans, and estimates with respect to the proposed expenditure as the 
Electricity Commissviners may require. 

TRANSITORY PROVISIONS. 

19.—(1) It shall be lawful for the Board of Trade after consultation: 
with the Electricity Commissioners at any time before the establishment 
of a district electricity board for any area, and for two years after the 
establishment of any such board, to construct any generating station, 
main transmission line, or other works, and exercise any other powers 
which a district electricity board can or can be authorised to exercise 
under this Act, but nothing in this provision shall be construed as 
vesting in the Board of Trade, any generating station or main trans- 
mission line which under this Act becomes vested in a district electricity 
board. - 

(2) The Treasury may issue to the Board of Trade out of the Con- 
solidated Fund of the United Kingdom any sums, not exceeding £20,000,000, 
required for the construction of any such works or the acquisition of land, 
or for providing working capital for such works, on such terms and 
conditions as the Treasury may think fit. 

(3) At the expiration of two years after the establishment of a district 
electricity board, or at any earlier time which may be agreed on between 
the Board of Trade and the district electricity board, any generating 
station, main transmission lines and other works, and any land acquired 
for the purpose thereof by the Board of Trade under this section which 
are situate within the area of the district electricity board shall vest in 
that board, subject to the payment by the district electricity board to- 
the Board of Trade of such sum as may be certified by the Treasury to be 
sufficient to repay the advances made by them to the Board of Trade. 

(+) The prices fixed by the Board of Trade for electricity supplied by 
them from generating stations established under this section shall be 
such that their receipts therefrom will be sufficient to cover their expen- 
diture on income account (including interest and sinking fund charges) 

«with such margin as the Board may think fit. 

20. (1) During the period between the passing of this Act and the 
establishment of a district electricity board in any area, any two or more 
of the authorised undertakers within the locality may, with tho approval 
of the Electricity Commissioners, and if so required by the Electricity 
Commissioners shall, enter into and carry into effect arrangements for 
mutual assistance with regard to all or any of the following purposes : 
(a) The giving and taking of a supply of electricity and the distribution 
of the electricity so taken; (h) the management and working of the 
generating stations or any part of the several undertakings of the under- 
takers ; (c) the provi8ion of capital required for carrying into effect and 
the appropriation and division of receipts arising under any such arrange- 
ment ; (d) any matters or things incidental or connected with any of the 
purposes aforesaid. And the arrangement shall be made on such terms. 
and conditions as may be agreed, or if the arrangement is made in 
pursuance of a requirement by the Electricity Commissioners, on such. 
terms and conditions as in default of agreement may be settled by those 
Commissioners. 

AMENDMENTS OF ELECTRIC LIGHTING ACTS, 

21. There shall be transferred to the Electricity Commissioners the 
powers of the Local Government Board and the Secretary for Scotland 
and the London County Council with respect to the sanctioning of 
borrowing by local authorities under. the Electric Lighting Acts, &c. 

22. Where the consent of the Board of Trade is obtained to the placing 
of any electric Jine above ground in any case the consent of the local 
authority shall not be required. 

23. A district electricity board or any authorised undertakers may 
place any electric line below ground across any, and above ground across 
any land other than land laid out as building land or land so situate that 
the placing of lines above ground would affect the amenity of any 
dwelling-house, in cases where the placing of such lines above ground is 
otherwise lawful. 

Provided that before placing any such line across any land the boanl 
or undertakers shal] serve on the owner and occupier of the land notice 
of their intention ; and if, within 21 days after the service of the notice,. 


the owner and occupier fail to give their consent or attach to their con- 


sent any terms or conditions to which the board or the undertakers object.. 
it shall not be lawful to plac> tke line across that land without the consent 
of the Board of Trade. 

21. A district electricity board and any local authority authorised by 
special Act or by order to supply electricity may provide, let for hirz, and 
in respect thereof may connect. repair, maintain and remove (but shall 
not. unless expressly authorised to do so by the special Act, manufacture 
or sell) electric lines, fittings, apparatus and appliances for lighting, 
heating and motive power and for all other purposes for which electricity 
can, or may be used, and with respect thereto may demand and take 
such remuneration or rents and charges, and make such terms and condi- 
tions as may be agreed upon. 

25. (1) The prices charged by a district electricity board for elce- 
tricity shall be fixed by the board subject to the approval of the Elec- 
tricity Commissioners, and shall be such that their receipts on income will 
be sufficient to cover their expenditure on income account (including 
interest and sinking fund charges), with such margin as the Electricity 
Commissioners may allow. 

(2) In addition to any provisions contained in any spceial Act or order 
limiting the prices to be charged by authorised undertakers in respect 
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of the supply of electricity, the Electricity Commissioners may regulate 
such prices with a view to securing that the benefit of any reduction in the 
cost of electricity or in the capital employed in the production thereof 
attributable to the provisions of this Act shall enure to consumers. 

26. The Electricity Commissioners may require any authorised under- 
takers to amend or alter the type of current, frequency or pressure em- 
ploved by them m their undertaking. 

27. Anything which under the Electric Lighting Acts may be effected 
by a provisional order confirmed by Parliament may be effected by a 
special- order made by the Electricity Commisisoners and confirmed by 
the Board of Trade undér and in accordance with the provisions of this 
‘Act; and any provisiona! order made under the Electrie Lighting Acts 
and confirmed by Parliament may be amended or revoked by a special 
order made under this Act. 


28. It shall be the duty of district electricity boards and authorised. 


undertakers to furnish to the Electricity Commissioners at such times 
and in such form and manner as the Commissioners may direct such 
accounts, statistics and returns as they may require, 

FINANCIAL PROVISIONS. 

29. (1) Every district electricity board shall establish a fund to which 
all receipts by the board shall be carried, and out of which all payments 
by the board shall be made. l 

(2) Every district electricity board shall annually, at such time as the 
Electricity Commissioners may fix, submit to the Electricity Commis- 
sioners such a statement of income and expenditure on revenue account 
as the Electricity Commissioners may require. 

(3) The accounts of every district electricity board and their officers 
shall be audited by auditors appointed by the Electricity Commis- 
sioners, and the audit shall be conducted in accordance with such regula- 
tions as may be prescribed by the Electricity Commissioners. | 

(4) Every district electricity board shall annually at such date and in 
-such form as the Electricity Commissioners may prescribe make to the 
Electricit¥ Commissioners a report of their proceedings during the pre- 
ceding year. ; 

30. (1) For the payment of the purchase price of any generating 
-@tation or main transmission lines vested in or acquired by @ district 
-electricity board under this Act or of any undertaking or part of an 
‘undertaking which they are authorised to acquire under this Act (except 
‘where the purchase price is payable by an annuity), or for any other 
‘payment or of any permanent work or other thing which the board are 
-authorised to execute or do, the cost of which ought, in the opinion of the 
Electricity Commissioners, to spread over a term of years (including the 
payment of interest on money borrowed for capital expenditure whilst 
ithe expenditure remains unremunerative), and during the first three 
years after the establishment of the board fer providing working capital, 
a district electricity board may, with the consent of the Electricity 
‘Commissioners borrow money, in such manner and subject to such pro- 
‘visions as to the repayment thereof as the Electricity Commissioners 
‘may by regulations prescribe. 

(2) Any money borrowed under this section, and the interest thereon, 
may be charged on the undertaking and the revenues of the district 
electricity board, or on any specific property forming part of the under- 
taking, and shall be repaid within such period as the Electricity Com- 
‘missioners may determine. | | l 

31. (1) The Electricity Commissioners may, for the purpose of enab- 
ling a district electricity board to raise money under this Act, authorise 
tthe board to issue stock. | 

(2) All such stock and interest thereon shall be charged on the under- 
taking and all the revenues of the district electricity board. 

(3) Subject to the provisions of this Act, any stock created by a district 
-electricity board under the powers of this Act shall be issued, transferred, 
-dealt with and redeemed according to the regulations made by the 
Electricity Commissioners. 

32. (1) Any authorised undertakers whose area of supply is wholly or 
‘partly within the district of any district electricity board, and any 
-&uthority, company or person receiving or intending to receive a supply 
of electricity from the board, and the council of any county or borough 
or county district wholly or partly within the district of the board, shall 
have power: (a) To lend amy money to the district electricity board 
rwhich the board is authorised to borrow ; (b) to subscribe for any securi- 


ties issued by the board for raising such money ; (c) to guarantee or join 


in guaranteeing the payment of interest on any money borrowed by the 
board : (d) to give financial assistance in any other form to the boards. 

Provided that in the case of the council of a county or borough or 
-county district, whether or not the council are authorised undertakers 
-or receive or intend to receive a supply of electricity from the board, 
such powers as aforesaid shall not be exercised without the consent of 
the Local Government Board. 

(2) The raising of money for lending or subscribing for securities shall 
be a purpose for which the council may borrow: (a) In the case of a 


‚council of a county under the Local Government Act, 1888; (6) in the. 


case of the council of a metropolitan borough under the Metropolis 
Management Acts, 1855 to 1893: (c) in the case of the council of a 
‘municipal borough or county district under the Public Health Act, 1875. 
Money borrowed by a council under this section shall not be reckoned 
88 part of the total debt of the council for any limitation on borrowing 
under the enactments relating to borrowing by the council. i 


(3) Any company, association, or body of persons may exercise ahy 
such power as aforesaid, notwithstanding anything contained in any Act, © 


-order or instrument by or under which it is constituted or regulated, and 
may apply any of their funds for lending any such money, &c. 

(4) Any authorised undertakers may exercise such powers as afore- 
said, notwithstanding anvthing in sec. 3 of the schedule to the Electric 
Aaghting (Clauses) Act, 1899. 
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33. (1) Th? Electricity Commissioners may lend, on such termsand condi- 
tions as, subject to the epproval of the Treasury, they think fit, to a district 
electricity board or any authorised undertakers any money, not exceeding 
£25,000,000, which the board or undertakers are authorised to borrow, if the 
Commissioners are satisfied that the board or undertakers cannot otherwise 
raixe the money on reasonable terms. 

(2) Any sums required for such advances as aforesaid shall be issued out 
of a special fund to be under the charge of the Electricity Commissioners, and 
to be called the electricity loans fund, 

(3) For raising money for the electricity loans fund the Electricity Com- 
missioners may issue stock, to be called electricity stock, bearing interest at 
such rate as the Commissioners, with the consent of the Treasury, may 
determine, 

(4) Interest on electricity stock shall be charged on the electricity loans 
fund, and the Treasury may quarantee in such manner and on such terms as 
they think fit, the payment of such interest. i 

34. (1) The Electricity Commissioners shall at the beginning of 
each financial year prepare an estimate of their receipts and expenditure, 
other than on account of loans under the last preceding section, during 
the vear and submit it for approval by the Board of Trade. 

(2) The Electricity Commissioners shall apportion the amount by 
which the estimated expenses so approved exceed the estimated receipts 
so approved amongst. the several district electricity boards, in proportion 
to their gross receipts in the preceding year; and every such district 
board shall, on demand from the Electricity-Commissioners, pay to them 
as a contribution towards their expenses the sum so apportioned. 

Provided that during the first five vears after the passing of this Act 
the amount of such excess shall be puid out of moneys provided by Parlia- 
ment, but such payments shall be treated as advances and shall! be repaid, 
with interest at such rate as the Treasury may fix, by the Commissioners 
by equal annual instalments in the next three succeeding years. 

(3) All sums reçeived by the Commissioners shall be paid into a sepa- 
rate fund, and out of that fund the salaries, remuneration, pensions and 
gratuities of the Commissioners, &c., shall be paid. 

T e 
GENERAL. 

36. Sec. 4 of the Conspiracy and Protection of Property Act, 1875 
(which relates to breaches of contract by persons employed in the supply 
of gas or water), shall extend to persons employed by a district elec- 
tricity board or by any authorised undertakers. 


37. (1) Where under this Act a district electricity board are autho- 
rised to enter into an agreement or arrangement with, or to act through 
authorised undertakers or any other authority, company or person for 
any purpose, it shall be lawful for those undertakers, authority, company 
or person to enter into and carry into effect such an agreement or arrange- 
ment, or, as the case may be, to act on behalf of the board. 

(2) Where a local authority, as authorised undertakers, enter into an 
agreement. or arrangement with a district clectricity board or any other 
authorised undertakers in pursuance of this Act, any expenses incurred 
by the local authority in carrying the agreement or arrangement into 
effect shall be deemed to be expenses incurred by them under or in pur- 
suance of the Electric Lighting Acts and the provisions of sec. 7 and 
sec. 8 of the Electric Lighting Act, 1882, shall apply accordingly. 

(3) Where by this Act an order may be made conferring on a district 
electricity board or authorised undertakers such powers as may be neces- 
sary for carrying into effect an agreement or arrangement entered into 
by them under this Act, and amongst the powers to: be conferred by the 
order are included powers of breaking up streets, railways and tram- 
ways other than such as can be broken up under any order or special Act 
relating to the district electricity board or undertakers, the order shall be 
a special order, and shall apply or incorporate the provisions of the 
Electric Lighting Acts and the Electric Lighting (Clauses) Act, 1899, 
relating to breaking up of streets, railways and tramways. 

38. (1) The Electricity Commissioners may hold such inquiries as they 
consider necessary or desirable for the purposes of this Act. 

(2) Notices of inquiries may be given and published in accordance with 
such genera! or special directions as the Commissioners may give. 

39. (1) The Board of Trade and the Electricity Commissioners may 
respectively make rules in relation to applications and other proceedings 
before them under this Act, and to the payments to be made in respect 
thereof, and to the publication of notices and advertisements, &c. 

40. (1) A special order made under this Act by the Electricity Com- 
missioners shall not have any effect unless and until confirmed by the 
Board of Trade. i 

(2) Secs. 80 and 81 of the Factory and Workshop Act, 1901, relating 
to the making of regulations under that Act, as set out and adapted in the 
schedule to this Act, shall apply to the confirmation of special orders 
made under this Act. 

(3) Before any special order comes into force it shall be laid before 
each House of Parliament for a period not less than 30 days during 
which that House is sitting. 

43. The Act shall apply to Scotland and Ireland, subject to certain 
modifications. 

44. In the event of a Ministry of Ways and Communications being 
established by an Act passed in the present session of Parliament all the 
powers and duties of the Board of Trade under this Act, and under the 
Electric Lighting Acts, and under any Order or special Act relating to 
the supply of electricity, shall, as from such date as his Majesty in Council 
may fix, be transferred to the Minister of Ways and Communications, 
and accordingly references to the Board of Trade in all such Acts and 
Orders shall be construed as references to the Minister. 

A schedule contains the provisions of the Factory and Workshop Act, 
1901, applied to special orders made under this Act. 
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Electricity in Goal Mining, 


During the week the Coal Industry Commission took evidence as to 
the prevention of accidents, the present waste of fuel, the use of electric 
power, &c., and the witnesses examined included Mr. E. M. Hann, Mr. 
C. H. Merz and Mr. R. Nelson. 

Mr. Hany said that great advances had been made during the past 14 
years in the application of electric power to mining. There was un- 
doubtedly a saving to be made by the complete electrification of collieries 
driven from large power stations. In coal cutting, experiments with 
four or five classes of machines had been going on for a dozen years, 
but not quite 10 per cent. of the output was machine cut. in spite of the 
scrapping of the older types and the adoption of the turbine-driven chain 
machines. He did not anticipate a great increase in machine cutting in 
South Wales. except so far as it might facilitate the working of thin seams 
that had really good roof. The introduction of face conveyers, which 
had been going on also for about a dozen years, had resulted in better 
types of machines replacing those first tried, and was more hopeful than 
cutting, and had been extended until at present quite one-third of the 
output was being got by help of face convevers. There had been a con- 
tinual endeavour on the part of mining engineers to get the best lamp 
the veould, as it paid the colliery owner to get as good a light as possible. 
He thought that for the purpose of electrification the formation of groups 
of mines would be of considerable advantage 

CHARLES H. MErz, consulting engineer, gave evidence of the possible 
improvements in the utilisation of the coal supply and the application 
of electrical energy. He said there was little doubt that we had not done 
so much as we might have done to develop scientifically the best means 
of utilising our coal resources, apart altogether from the getting of the 
coal. In 1913 nearly 17 million tons of coal were used in the collieries 
as burning fuel. The main power could have been produced in a large 
modern station by one-fifth of that coal. There was verv clear evidence 
of great economy which could be attained if a cheap supply of electricity 
from a public supply undertaking were available, and he hoped the 
Government would carrydegislation which would deal effectively with the 
power side of the question, and so secure for the country the advantages 
of a more comprehensive electrical power distribution. He admitted that 
the electrical appliances which he advocated would take from three to 
five years to install in coal mines. A great deal depended on the Elec- 
tricity Bill. 
the waste of fuel, but they had power to inquire into the waste in electric 
generators. 

‘heat in chemical works, boiler works and other industries ; but he would 
not give it compulsory powers. There was a big future for by-products. 
Figures showed that the electrification of long lines of railway, not 
merely suburban lines, would effect a saving on the present method of 
locomotive power. Consumers should not be restricted in their choice 


of coal. There had been a great loss thrqugh the distribution of unsuit- 
able coal. If a man had the proper plant for a particular purpose, he 


ought to be entitled to the coal he required. Generally speaking, con- 
cers which were run other than by private enterprise would not do so 
much for the technical development of industry as those which were run by 
private enterprise. He had no doubt that we had not made the best 
possible use of electricity in mines in this country. It would not be com- 
mercially wise for each colliery to generate its own electricity and electrify 
the winding plant, but there would be few cases in which it would be a 
sound policy. 

Captain RoBerT NELSON, until recéntly H.M. Electrical Inspector of 
Mines, gave evidence of ths mechanical and electrical improvements in 
mines. He said it was common ground that the extended use of mecha- 
nical power was needed to improve the output of coal from most of the 
a There was a wide ficld for the extended use of mechanical power 

low ground in coal mines. The use af electricity could be extended 
in many directions, notably in coal getting and conveying, haulage, 
either by stationary motors or by electric locomotives on the storage 
battery system and winding. 


The Westinghouse Employees. 


On Monday evening over 3,000 employces of the British Westinghouse 
Company met in the Free Trade Hall, Manchester, in response to a sug- 
gestion. by the Works Committee, to hear addresses from the chairman 
of the company (Mr. J. Annan Bryce), Capt. Hilton and Mr. H. Meusforth 
on behalf of the management, and from trade union representatives on 
the Committee. 

Mr. ANNAN Bryce said the setting up of works committees was a sign 
of the recognition of that human relationship between employers and 
employed which was going to be the only source of happiness for the 
country. The experience of the company showed that there was a real 
desire on the part of the workers to co-operate through the committce 
in endeavouring to remove grievances, in assisting in necessary dis- 
ciplinary measures, in settling holidays and the arrangement of holiday 
work, and in finding out how men’s individual capacity could be best 
employed. 
coming the difficulties British industry had now to face—heavy taxation 
and a handicapped export trade. The old idea that there was only a 
certain amount of work to go round, and that if a man did more he would 
deprive others of work was a fallacy. The truth was that the more a 
man did the more work there was for other people, the cheaper the 
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Some authority ought to inquire into the waste of fuel and . 


Increased production per man was the only means of over- | 
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article he produced became, and the greater was the demand for ib. 
The argument that because an article was sold cheaper the employer 
would want to pay less wages was equally wrong, for if the employer 
could sell more he could afford to pay more. The worker was entitled 
to higher wages and to shorter hours and to opportunity for recrearion 
and enjoyment. If he would produce more and would welcome[the 
adoption of every kind of improved method of machine production it 
nis be possible not only to pay him more but to raise his standard of 

e. 

Mr. S. RATCLIFFE (United Machine Workers), who is chairman of the 
Works Committee, urged the need for frequent meetings between the 
workers and the management, where the problems of the industry could 
be discussed. If these were to be solved it must be recognised that 
industry was a national service, the first consideration of which was ite 
Those at the head of the labour 
movement had considerable difficulty in asking for the loyalty of their 
members in securing increased production, because that had so often 
meant just before the war that factories had been choked with goods and 
men had been unemployed because they had made too many goods. If 
that fear could be overcome and the worker could be sure that his in- 
terests were safeguarded, we should get the increased production which 
was so necessary for the repair of the waste of war. 

Capt. HILTON (managing director), who presided, mentioned that the 
£100,000 worth of recently issued shares in the company which had been 
allotted to the staff had been over-subscribed. 


Legal Intelligence. 


Sequel to the Marconi Litigation. 


For the purpose of assessing the damages payable by the Crown to 
Marconi’s Wireless Telegraph Company in the action brought by the 
company in March, 1918, Mr. Justice Lawrence sat as arbitrator on 
Thursday last. When the action was before Mr. Justice Mc€ardie the 
company claimed a large sum from the Crown for breach of an agreement 
made on July 30, 1913,’between the parties for the erection of a 
chain of six wireless stations round the Empire. Their petition asked 
for a declaration that the Postmaster-General was not entitled to re- 
pudiate the agreement, and damages were claimed. Mr. Justice McCardie 
found in favour of the company, and directed that expert evidence should 
be called to assess the damages. 

Sir E. Carson said main question was what were damages to be paid 
for breach of contract. So far as he could see, his Lordship would have 
to decide whether the contract existed over 18 or 25 years, and he would 
have to be somewhat sympathetic in his estimation of the damages, 
taking into consideration eventualities which might or might not arise. 
The main question he would have to determine was: What did the 
company lose by the breach of the contract ? He did not think the case 
would be a very long one, although the claim was fora very large amount. 

- After discussion his Lordship then fixed the hearing for June 2. 


Safety of Tramway Passengers. 


At Leeds County Court recently, Judge Parfitt, K.C., heard an 
action by Mr. J. Atkinson against Leeds Corporation for the recovery of 
damages for personal injuries. Atkinson was riding on the upper deck 
of a tramcar when the head of the trolley came off and struck him on 
the head, rendering him unconscious. The injuries prevented him 
working for five weeks. For plaintiff it was alleged the car was driven 
too quickly round the bend and that the trolley was defective. Evidence 
on behalf of the Corporation showed that the trolley was examined the 
night before the accident, and, after the insertion of a new wheel, found 
to be in proper order. His Honour held that plaintiff had not made 
out his case, and that, on the other hand, defendants had given reason- 
able care to ensure public safety. He said that it ought to be more 
publicly known that Corporations were under no greater obligation to- 
use reasonable care in the manipulation of their tramway Ohare than 
were private individuals. The obligation in law was that both parties 
must take reasonable care to maintain their systems in a condition of 
safety. All they undertook to do was to uss reasonable care to see 
that the safety of the public was provided for. He thought, however; 
in view of the serious damages sustained by plaintiff that the judgmen? 
should be without costs. 


Naphthol Resin as a Substitute for Shel'ac.— According 
to “Elektrotechnik und Maschinenbau,” naphthol resins, 
obtained from the combination of a and B naphthol have 
qualities similar to those of shellac, which they can replace 
either as a polishing or insulating material. A very pure pro- 
duct can be obtained by dissolving the resin in benzol, toluol, 
&c., and adding ligroin to the solution, whereby the coloured: 
resin constituent can be separated out, leaving a colourless. 
product, from which varnishes closely resembling shellac can. 
be obtained. ` | 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWRURN, Eviis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackels after the title. 


1916 SPECIFICATICNS. 


125,104 Brown. Electromaenstic sound receivers and producers, (185 16.) 
125.134 Bropsky. Underground electric circuit making and breaking device. (6/6/16.) 
125,165 WriGcHT. Electric contro] arrangements for the conversion of functions, for use 


in connection with calculating apparatus. and for other purposes. 
1918 SPECIFICATIONS. 
125.179 Bresy. Electric furnaces. (2;9/18.) 
125.183 AUTOMATIC TELEPHONE Mec. Co.. Siemens Bros. & Co., WESTERN ELECTRIC 
Co., Moorse & CoLLYer. Number dials for automatic and semi-automatic 


telephone systems.. (6/3,/18.) 
120.191 CCMPAGNIE GENERALE DE MAGNETOS, lenition circuits of magnetos. (29.9°17.) 
125,195 OKELL. Telephonic attachment for phonceraphs and talking machines. (2,4,18.) 
125.197 B.T.-H. Co. & WHEAT. Electric lamp fittings. (4,4,18.) 
125.201 P Co. (G. E. Co.) Vacuum electric discharge apparatus for lighting. 
(6/3;18.) 

Consists of a clesed vessel containing a rarefied atmosphere of rare gas of good 
conductivity. two electrodes mounted in said vessel and spaced apart a distance such 
that a plow discharge occurs in response to a low P.D. between said electrodes.- Said 
atmosphere being at a pressure of about one millimetre of mercury, so that the 
luminous discharge from said electrodes is substantially all of negative glow. 

125.206 B.T.-H. Co. & Hamiyn. Starting switches for alternating-current electric 
motors. (8 4 18.) 
(11,4 18.) 


(26,6/16.) 


Electrica! switches. 
S. (11,4:18.) 
Systems of electric distribution having storage batteries, electro- 


125.215 READ, FRANKS, Brocks & COMPSON, 
125.216 Green. Electric signalling systems. 
118.623 McNTELIUS. 


lytic celis, and the like, (24:3/17.) 
125.222 Roperts. Means for indicating in connection with the ignition circuits of the 
enrines of aeroplanes. (12 4,18.) 


125,225 Brush ELECTRICAL ENGINEERING CO. & Sutton. Electricresistance. (12.4,18.) 
(Addition ta 1609/17.) 

115.030 Benjamin Erectric. Lro. Electric lighting apparatus. (19 4/17.) 

125.234 B.T.-H. Co. & Given. Synchronous dynamo-electric machines. (18.4, 18.) 


125.252 Brown. Electrical relays. (7 5/18.) 

125.254 ARMELIN. Eectric dry batteries. (8,5°18.) 

125.255 BrusH ELECTRICAL ENGINEERING Co. (Aktiebolaget Ljunestroms Angturbin.) 
Prizing or adjusting devices for electrical oe and turbines. (8/5,18.) 

125,276 Romain. Elvectrical frequency meters. (13:0 1 

125.278 B.T.-H. Co. (G. E. Co.) Glass bulb-cutting hee 5 6/18.) 

128,279 B.T.-H.Co. (G. E. Co.) Electric circuit breakers. (17.6 18.) 

125.325 Epson Swan Ecectric Co. & SHERGOLD. Electric fuse switches. (25°10'18.) 

125.331 BRITISH LIGHTING & IGNITION Co. & TURNER. Windings of the armatures of 
magneto machines, (14 11/18.) 

125.332 Pate & BARRETT. Electrical heating elements, (1611,18) 

121.694 Lanois & Gyr AxT.-Ges. Electric time switch. (18 12/17.) 

125.342 COMPAGNIE GENERALE DE MAGNETOS. Moegnetos. (12:'7/18.) 

125.348 JOHNsoN & PHILLIPS & ORTON. Truck type of switchgear provided with dupli- 
cate sets of bus-hars. (16/1/19) 

125.352 Levi. Electrical amusement apparatus. (3C '1 19.) 

124,193 British WESTINGHOUSE ELEcTRIC Co. Rotary electric converters. 


\ 


(13,3/18. 


APPLICATIONS FOR PATENTS. 
Notr.—Names within parentheses are those of communicators of tuventions. 


3 March 12, 1919. 
BopeLL. 


SoSo GAOR caansaace 


108 Apparatus for locking glow lamps to holders. 
-112 Cox-WALKER. Fitting electric lamps to lamp cases. 
124 FARRELL & GoLDSTONE. Electric lamps for cycles, &c. 
125 FARRELL & GOLDSTONE. Magneto generators. 
.140 Cross & Sons & Kirsy. Electrically heated irons. 
189 Dusitier. Electrical condensers. (30.10/18. U.S.) 
195 B.T.-H. Co. (G.E. Co.) Electric heating units. 
March 13, 1919. 
307 Bennett & GARDE. Cord grips for electric light fittings. 
339 Francis & HUTCHINSON. Electric switches. 
342 Frost & Co. & WeLcH. Pressure operated electric cut-outs. 
343 Frost & Co. & WetcH. Electric cut-outs. 
March 14, 1919. 
424 Yeness & PEPPERELL. Telephone sound intensifier and microbe shields. 
353 Jones. Telephones. 
364 SKINNER & SamugL. Lighting or starting sets of automobiles. &c. 
866 ELectromotors LIMITED, LONGBOTTOM & GREENHALGH. Electric driving and 


controlling gear for planing machines. 
OtpHaM. Divers, &c., electric lamps. 
JOHNSTON. High-tension insulators. 


March 15. 1919. 
Hitz, Upton & Co. & ButterrFigip. Electric horn for motor vehicles. 
AMBERTON. Controllers for electric motors, &c. 
BAKER & MIDDLETON. Interlocking mechanism for electric switches, &c. 
B.T.-H. Co. (G.E. Co.) Control of electric currents. 


March 17, 1919. 
Wuitesipe. Electric terminals. 
BARRINGTON. Telephone. &c.. flexible cords. 
O’NerL. Contacts of electric switchgear. 
Frost & Co. & WeLcH. Electric vulcanisers, &c. 
ORGAN CRUCIBLE Co. & Sriers. Electrically heated furnaces. 
.-H. Co. (G.E. Co.) Protective devices for electric circuits. 
.-H. Co. (G.E. Co.) Wireless signailing systems. 


Try. Dynamos. 
Merch 18, 1919; 
Electric signalling telegraph. 
Electric muffles and furnaces. 
Appliances for removing and replacing electric light shades. 
ARBARINI, Electric lamps. (3/7/18, France.) 
B.T.-H. Co. (G.E.Co.) Unidirectional radio receiving system. 
760 FERRANTI Limitep & Burns. Electric transformers. 
81 OLpHAm. Galvanic batteries. 


March 19, 1919. 
. Electric steering gear for ships, &c. 
-H.Co. (G.E 
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Fixing transformers in their oil boxes. 
Protective electric switch. push button, &c. 

Electric lighting. heating and ventilation of railway carriages. 
March 20. 1919. 

Electric heaters. 
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6.935 Scott, SNELL & ANDERSON, 
6.942 Dorrian. Primary cells. 


cone ESTERN E.&ctric Co. Producing vacua. 

7018 B.T.-H. Co. (G.E.Co.) Systems of electric power transmission, 

d . ANON POUR L’ EQUIFMENT ELECTRIQUES DES VEHICULES., Ignition apparatus. 
7.032 for internal combustion engines. (18/4/18. France.) > 


MY ELegcrtRIc Co. Electric terminals. (22/4/18. U.S.) 
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Commercial Topics. 
e 


Workmen’s Compensation. 

We are pleased to see that the Home Secretary has appointed a Com- 
mittee to inquire into the working of the present system of the payment. 
of compensation to workmen for injuries sustained in the course of em- 
ployment, and to consider and report whether it would be desirable to 
establish a system of accident assurance, under the control or super- 
vision of the State ; and to report, further, what alterations of the law 
will be required to remedy defects which experience has disclosed or to 
give effect to their recommendations. 

The members of the Committee are: Mr. H. Holman Gregory, K.C., 
M.P. (chairman), Mr. R. R. Bannatyne, C.B., Major A. C. Farquharson, 
M.D., M.P., Mr. Reg. Guthrie, Mr. Fred Hall, M.P., Sir Walter S. Kin- 
near, K.B.E., Mr. J. C. McBride, M.B.E., Mr. Arthur Neal, M.P., Mr. 
Tom Shaw, M.P., Capt. Albart Smith. M.P., Mr. C. L. Stocks and Mr. 
John Taylor. The secretary is Mr. G. R. A. Buckland, Home Office, 
Whitehall, London, S.W.1. 

It will be seen that the Committee is a fairly representative one, but 
we think it would be strengthened by the inclusion of a County Court 
judge who has had extensive experience of the administration of the 
Workmen’s Compensation Acts. An amendment of the legislation 
relating to the liability for accidents to workmen is badly needed. The 
existing Acts have led to much litigation, and it is to be hoped that the 
Committee will devise a simpler, a more comprehensive and more satis- 
factory system of compensation than the existing one. 

* * * * 
The Imperial Commercial Association. 

This association has keen registered as a company limited by guarantee, 
the word “ Limited ` being omitted from the title by licence of the Board 
of Trade. The number of members is unlimited, and the objects are 
(inter alia): To establish branches to protect and safeguard British 
trade and British traders wherever their interests are assailed ; to act asa 
medium of communication between all bona fide British traders and the 
Government, and to co-operate with other existing bodies to attain this 
end ; to direct public attention to the dangers of any form of restriction 
or control which threatens to crush and eventually destroy initiative and 
individual enterprise; to procure the adequate representation of the 
business community upon all Government committees whose delibera-. 
tions affect or deal with trade ; to enlighten and educate the public on 
the importance of trade development ; to advocate and submit such 
measures a8 may be necessary for the security of the Empire, to prevent. 
the export of raw material and foodstuffs produced within the Empire 
until the requirements of British manufacturers and consumers have been 
reasonably satisfied; to ensure as far as possible that, where State 
control is necessary, the considered views of all those concerned shall be: 
placed before the Government in such a form as to secure a fair con- 
sideration of the rights of those whose interests are involved. 

All individual members must be British born. A representative of a 
firm can be eligible for membership only if the firm is three-fourths 
British. Limited and chartered companies are eligible if 75 per cent. of 
their capital and voting power is held by persons of British birth, and if 


no director or manager ynereot is an enemy. 
* + + 


Legal Position of Goveraaant Departments. 

A point of considerable importance for traders and the commercia? 
community came before the Committee on the Wavs and Means Bill 
last week. The remedies for the executive or administrative acts of 
the Crown or its agents are very cumbersome. and inadequate. In 
the case of a breach of contract the onlv remedy is by a Petition of 
Right. The petition, addressed to the King, is left for submission to. 
the King with a view to its receiving the fiat if the King thinks fit. 
It may be granted or refused, or granted in part or subject to any. 
condition or qualification; but until granted the petition cannot be 
set down for trial. A petition cannot be amended unless a fresh fiat is- 
obtained to the amended petition, and a suppliant is not entitled to. 
recovery against the Crown. In the case of g tort the proper remedy 
is by an action against the person who committed the alleged injury 
or wrong, because the King can neither commit nor authorise a wrong. 
From the above brief outline of the present position it will be seer 
that it is not easy to obtain redress from the Crown or a servant of the 
Crown for a breach of contract ora tort. It is, therefore, not surprising 
that the Committee decided ‘‘ The Minister shall be responsible for the 
acts and defaults of the officers and servants of the Ministry, and shall 
be liable to pay and entitled to receive costs in like manner as a private 

rson:" 

P The above clause does not place the Minister and his servants in the 
same position as a private person in all respects, for under the Publie 
Authorities Protection Act, 1893 (which applies to Government depart- 
ments), proceedings must be commenced within six months of the cause 
of action, and we can conceive many cases of breach of contract and of 
tort (¢.g., loss or damage to goods in transit.) where, if procedure by Petition 
of Right be maintained, they will be unable to obtain legal redress from 
the Ministry ow'ng to the Act of 1893. We hope, therefore, that before 
the Bill is passed a further amendment will be introduced in order to. 
make the position clear. 

Owing to the great extension of the operations of modern Government 
departments and in view of the prospective nationalisation of the 
railways, the mines, and other public services it is time the question of 
the liability for executive and administrative Acts was placed on @ 
proper, businesslike footing. Granted that the Sovereign can do no 
wrong, is it necessary, we ask, to extend the psinciplo to every one of 
the numerous officials of the newly-created Government departments ? 
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Electricity Supply. 
NUNEATON Electricity Committee has been authorised to borrow 
£11,500 for extensions. 


Application has been niade by BatLey Corporation for sanction to 
carry out cable extensions in the Healey and Staincliffe districts. 


ACCRINGTON Corporation has received sanction to the extension of the 
electricity works, at’an estimated cost of £85,000. 


AYR Corporation has decided to expend £3,500 on additional plant at 
the electricity works. i 


WORCESTER Corporation has postponed a proposal to borrow £15,350 
for the electricity supply department until efter the presentation of the 
annual accounts. 

GILLINGHAM Corporation has engaged Mr. C. H. Wordineham, at a fee 
of £250, to prepare a report on the present condition of the electricity 
undertaking. 

MOTHERWELL Council has increased the charges for electrical energy 
for public and private lighting for power and industrial purposes, and also 
the hire of motors. 


On Tuesday a Local Government Board inquiry was held at OLDHAM 


inte the application of the Corporation for sanction to horrew £150,000 


for addtional generating plant. 

The’ Wigan Metallurgical Works Company is taking electrical energy 
from the local municipal station for its electrical furnaces, which have, 
It 1s reported, proved very satisfactory in operation. 


LISKE\RD Council was recent!y asked by Messrs. W. G. Heath & Cos 
to allow them to establish a station for the supply of electricity in the 
district: but as the gas company mav give a supply, and as there is also 
a demand for a municipal supply, the request was refused. 


The borough electrical engineer of AccRINGTON (Mr. A. W. Clegg) has l 


b.en a:ked to report on a proposal to provide a new sub-station and to 
lay down additional h.t. cables to cope with the prospective supply of 
electricity to Church. 


A special committce appointed by Devizes Council reports that 
though there is demand for shop and private lighting, there is not sufti- 
cient evidence to justify a municipal scheme of electricity supply. It is, 
however, hoped that a company will apply for a provisional order. 


The Ministry of Munitions has refused to sanction the proposed exten- 
sion of the BIRKENHEAD electricity works, and has suggested. that a 
supply of electricity in bulk be obtained from a neighbouring town. 
This the Council refuses to do. 


As the GLOUCESTER Gas Company has given six morie notice of 
intention to determine the contract with the Corporation for public 
lighting, the question of replacing gas lighting by clectric lamps will be 
considered by the Electric Supply Committee. i 


Burw1.ky Corporation has retained Mr. E. M. Lacey to advise them on 
the question of electricity supply. A new super-power station will prob- 
ably be erected on the banks of the Ribble, at Preston. It is hoped 
that the station wi:l kein operation by the winter of 1921-2, and Accrington 
may be a distributing centre for the supply of the entire area from 
Preston to Bacup. : 


STAFFORD Council has decided to install a 1,000 kw. set, Stirling boiler, 
&c., at the electricity works, at an estimated cost of £30,000. The total 
income of the department for the past year was £14,362 (increase £2,296), 
and total expenditure £9,891 (increase £2,368). After providing £1,000 
for depreciation and meeting war charges and income tax, the net result 
was a deficit of £562. 


TAUNTON Council has placed orders for a steam turbine set at £11,085 
and for a travelling crane at £557. Owing to the increased cost of gene- 
ration it has become necessary to increase the charge for electricity 
beyond 75 per cent. of the normal scale of charges which the Council 
recently made, and the Board of Trade has been asked to allow a variation 


of the maximum allowed by the provisional order. 


Buackeoou Electricity Department states that last vear there was a 
deficit of £2,700, but in the current year a surplus of £1,500 is anticipated 
owing to increased charges. The estimated revenue is £73,200, against 
£58,171, and expenditure £50,124. against £40,907. The Electricity 
Committee has decided that, commencing July 1, the electricity tariffs 
be increased to 334 per cent., and that the rateable value tariff be 
revised from 3d. per unit. to ld., and the heating and cooking tarifi 
from lłd. to 14d. per unit. 


Hutu Electricity Committee recommends an expenditure of £123,000 
on extensions of the generating plant and mains. The output of the 
department has practically doubled in five years, and extensions are 
necessary ip order to meet the increasing demands. 

The Committee has also decided to give plenary powers to the Incor- 
porated Municipal Electrica! Association to deal with all matters affecting 
labour under the auspices of the Joint Industrial Council which has been 
formed. 

We are glad to notice that the Committee is making provision for 
giving a supply to the new houses which the Corporation propose to 
erect in order to overcome the present house famine. 

A joint meeting of the Electricity and Tramways Committee has 
asked the chairmen and vice-chairmen, with the engineers (Mr. Magoris 
and Mr, Wilkinson) to report on the linking-up of the two power stations. 
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The higher cost of Wirixa end of Horse Services received some 
attention from the housing conference which took place et Exeter during 
last week-end. Several speakers commented on the great cost of installa- 
tion works, and said many citizens would prefer to use electricity for light 
and heating, but the cost of installation was prohibitive. One lady 
asked if any members of the City Electricity Committee were share- 
holders in the gas undertaking, e; similar questions elsewhere had met 
with surprising answers. No doubt the etiect of the high price of raw 
meteriels and higher we res is to increase the cost of house wiring, and 
thus render it dittcult, without Government or municipal assistance, 
to introduce electric lighting into the houses of the working classes. 

The Standing Orders Committee of the House of Lords have rejected 
the electricity clauses of the WALSALL Corporation Bill, but allowed the 
Bill to proceed so far as it related to the running of motor omnibuses to 
Lichtield, Sutton Coldtield, Brownhills and Cannock. 

Mr. Lees, Parliamentary agent for Wolverhamption, West Bromwich, 
Shrewsbury and Stoke-on-Trent Corporations, said the Corporations, 
together with Walsall, had agreed to act together in a scheme for sup- 
plying the whole of those areas on an economical basis, but Walsall had 
broken away and promoted a bill, which would give them an area of 
supply tive times larger than they had at present, with an additional 
population of 70,000. It wasanattempt to’ jump” the claim of the other 
parties. 

At a well-attended public meeting at BEccLEs last week, Mr. Napier 
Prentice and Mr. £. M. Leong attended and gave addresses on electricity 
supply. Mr. Prentice said the directors of the Suffolk Electricity 
Company had authorised him to inaugurate a supply in Beccles. It 
was only part of a much bigger scheme, and he appealed for the support 
of the residents to assist him in carrying through work which would be 
not only of benefit to the townspeople, but who by doing their part would 
be justifying the application of the bigger scheme for the benefit of the 
whole district. Mr. F. Long explained that the object of the national 
scheme was to supply a cheap supply of electricity for lighting, heating 
and power. The development of rural industries could take place with 
electrical power available. The heavy outlay in creating a demand for 
electricity in advance would be done by the Suffolk Company. 

The Corporation proposed to apply for a provisional electric lighting 
order. 


The Joint Committee on Government works at Cippenham has taken 
the evidence of Mr. A. E. Farrow, general manager of the Slough & 
Datchet Electric Supply Company on the question of the supply of 
electricity to the motor repair works at Cippenham. Having given 
particulars of the unsuccessful negotiations with his company, Mr. 
Farrow said he was informed that the Cippenham depot would require a 
maximum load of about 2,000 kw. (700 for power and 1,200 for lighting), 
and it was expected to take about three million units perannum. As to 
Mr. Crompton’s statement that the Slough generating plant was not of 
modern type, he said the only generating plant in the engine-room over 
eight years old consisted of two 300 B.n.P Peache engines, and one of 
those was being removed for the installation of a 1,000 kw. Ljungstrom 
turbine, and if they were going to supply the Cippenham works he could 
put a 1,750 kw. set on the site of the other. The distance between the 
works and the Cippenham depot was 2,000 yds. The cost of distri- 
bution mains for light and power at the Cippenham depot, if the currént 
were supplied by the company, would not be so high as if generated on 
the premises at low pressure. Assuming that £135,200 had to be spent, 
and that 300 kw. were to be installed, it worked out at £45 per kilowatt, 
whereas if the plant were installed by the company the cost would be 
about £22 per kilowatt. The figures showed that, with the coal at 30s. 
per ton and current weges, and allowing 10 per cent. for interest and 
depreciation, the cost of the Government's own power works was not 
likely to be less than 2d. per unit for an annual output of two milhon 
units. He considered that the cost of supply from the Cippenham depot 
plant would be 2-15d. per unit, including interest and depreciation, and 
the annual cost was not likely to be less than 2d. per unit. If the supply 
were taken from his own works the figure would not exceed 1-25d. per 
unit, At Slough the company’s were 1-66d. They supplied Peters’ works 
last year with 1,292,000 units at 1:35d. per unit. The country would 
hav: saved £75,000 on capitel account, and from £6,000 to £7,000 on 
working expenses if the supply had been taken from the company. 


Educational. 


The impending retirement of Prof. Gisbert Kapp, professor of elec- 
trical engineering at the University of Birmingham, is announced. 

The Council of the Senate of CAMBRIDGE UNIvERsrry has been offered 
£21,000 by British oil companies in order to endow a chemical school at 
Cambridge. 

Belfast Library and Technical Committee recommend the appointment 
of Prof. J. Earls, B.A., to the position of principal of the Technical 
Institute and director of technical education in Belfast, in succession 
to the late Captain Forth. 


In order to equip a technical school at MERTHYR, Mr. H. Seymour 
Berry has increased his gift from £10,000 to £20,000. Other donors 
have given or promised £25.000, and it is hoped to raise the total to . 
£55,000 or £60,000. 


The Education Committee of the Lonpon County CouncIL proposes 
to re-organise the technical staff and to appoint a head of the technology 
branch at £800 a year, rising by annual increments of £50 to a maximum 
of £1,000; and a technical assistant at £600 a year, rising by annual in- 
crements of £25 to £800. 


May 23, 1919. 


Electric Traction. 


Col. James Walker has been clected chairman, and Mr. Digby Wil- 
‘| oughby vice-chairman, of the new Tramways Committee at HULL. 

BIRMINGHAM Corporation has deposited a petition in Parliament for 
leave to introduce a late bill for powers to borrow £659,667 for the tram- 
‘way undertaking. 

SUNDERLAND Tramways Committee has ordered 200 tons of tram- 
rails from Messrs. Bolckow, Vaughan & Company for track repairs. 
Delivery will be made in June. 

LINCOLN Corporation has received sanction to a loan of £6,000, repay- 
able in 15 years, for the purchase of three additional tramcars. The 
Board of Trade have provisionally approved of the overhead system 
of electric traction, which it is proposed to adopt. 

Newport (Mon) Tramways Committee has undertaken to reconsider 
the question of the extension of the tramways to the Channel Dry Dock. 
‘Owing to the high cost of materials, &c., the Committee is indisposed to 
recommend the extension at present. 

After discussing a proposal to increase the tramway fares, GLASGOW 
‘Tramways Committee has appointed a special committee to report fully 
-on the nature and cost of increased travelling facilities to cope with public 
requirements and the additional revenue anticipated therefrom. 


BLacKPooL Tramways Committee's estimates for the current year 
‘put the income at £127,500 (against £140,000 last year), with an avail- 
-able balance of £15,500, against £30,000, An additional sum of £12,500 
will be required for wazes, in consequence of the reduction of the working 
week from 60 to 48 hours. 

WARWICKSHIRE County Council has been asked to prepare a scheme 
for an electric light railway or motor service from Warwick to Shipston- 
on-Stour, and other places around Stratford-on-Avon. The scheme has 
received a large measure of support in rural Warwickshire, but the county 
council has deferred consideration of it pending the passing of the Ways 
and Communications Bill. i 

Coventry City Council have applied to the Board of Trade for an 
order em powering them to increase the fere for passengers on their trem- 
ears from ld. 2 mile to Lid. for each existing Id. stage. which et present 
averages 1:25 miles. Warwickshire County Council has represented to 
the Board thet no increase should be sanctioned until the track has been 
ce-laid and unless a fair payment is made for the use of the main roads. 


The report of Mr. I. Bulfin, general manager of the BOURNEMOUTH 
tramways, for the past year has been adopted by the Corporation. 
Revenue was £149,442 (compared with £132,319 in previous vear) and 
working expenses were £73,730 (against £62,650). After providing for 
rent of leased lines, allowances to members of the staff in H.M. Forces 
(£3,694), capital charges, and loss on running of ‘buses £807), the net profit 
was £31,950, of which £30,950 is being placed to renewals fund. 


Presenting the minutes of the Tramways Committee to PLYMOUTH 
Town Council, Ald. T. Baker stated that in the vear ended March 31, 
the tramcars carried 28,438,348 persons, or 2,250,794 in excess of the 
preceding year. Income was £123,053, increase of £10,802. Interest 
and sinking fund absorbed £17,131; £1,777 had been transferred to 
Third Party Risk Fund, £7,946 was spent on the permanent way, and 
£10,841 on car repairs and renewals. After meeting all costs there was 
the protit of £10,679. Wages had increased enormously and would be 
much heavier next year. 

A Works Committee in connection with EXETER Corporation tramway 
undertaking has been formed. It consists of a chairman of the Tramway 
Committee, the deputy chairman and two other members, and four 
members of the staff to be appointed by themselves. The latter would 
include & motorman, a conductor and a depot hand. 

The offer of Messrs. J. W. Courtenay, Ltd., for the right of advertising 
on the tramcars has been accepted. The firm will pay £30 per annum 
per running car, and it is estimated that the annual revenue from this 
source will be £600. 


The Light Railway Commissioners have granted the application of the 
Mansrietp & District Light Raiuway Company for authority to 
‘extend their lines to Rainworth and Clipstone and to increaze fares, 
but subject to conditions. The Order will provide for increase of the 
maximum rates and fares on the terms agreed between the company 
-and the local authorities interested, which represent an average increase 


-of 50 per cent., and will be applicable to the existing and authorised lines, - 


as well as to the extensions proposed. For the protection of the interests 
‘of the railway companies the Order will provide that no traftic other 
than passengers and parcels shall be carried on the new lines calculated 
to interfere with or prejudice the interests of such companies. 

In the course of the discussion on the annual estimates of BRADFORD 
Corporation last week, Ald. Priestley made a strong protest against the 
proposal to take £30,000 from the tramway reserve fund. In 1906 
everybody was agreed that the reserve fund should not be less than 
£100,000. lf so large a sum was needed then a very much larger sum 
was necded now. The Council had decided to relay the tracks of two 
routes, to purchase 20 new cars, 104 motors and electrical equipment, 
and 25 new trucks, which would cost over £130,000. Moreover, during 
the coming year the hours of the employees would be reduced from 
-57 to 48, with the same rate of pay. That would mean an extra cost 
‘of £35,000. There°was going tu be a large increase in the cost of 
materials. The increase in the rates would mean £2,000 extra cost to 
‘the department. There was thus a prospect of the reserve fund vanish- 
ing, and that would mean that they would be compelled to raise the 
‘fares. The proposal was against the principles of sound finance. 

The estimates were, however, approved. 


THE ELECTRICIAN. 


609 


Miscellaneous. 


The current issue of “ Modern Transport ’’ contains an illustrated 
description of the scheme for the installation of the Kearney High Speed's 
Railway Company’s tuke system in the GLascow Hargotr TUNNEL, 
under the River Clyde. 

The Pacipie CABLE BoaRD announce that, owing to the pressure of 
Government and ordinary telegrams to Australasie, the total traftic is 
in excess of the carrying ce.pacity of the Pacific cable, which is at present 
the only route available. There is now e delay of approximately seven 
days on messages for Austrelasia. 

Replying to questions in the House of Commons on Tuesday, Mr. Pike 
Pease, Assistant Postmaster-General, stated that there were 17 
SUBMARINE CABLES between Europe and North America. Of these, 
six belonged to companies which were predominantly British, but they 


"were leased to American companies, which owned seven of the remaining 


cables. Two of the cables belonged to the French. 


Mr. H. G. Fraser, chief electrical engineer of the Fife Coal Company, 
Leven, was entertained by the managerial head oihce staff of the com- 
pany last week and presented with a wallet of Treasury notes and a case 
of pipes, together with a case of spoons and sugar tongs for Mrs. Fraser, 
on the oceasion of his leaving to take up the position of Glasgow agent 
for Messrs. Fraser & Chalmers, 

“ Unity,” the organ of the Nationel Alliance of Employers and Em 
ployed, is offering prizes, amounting to £200 (presented by Sir Robert 
Hadfield), for the best essay on either of the following subjects: (1) A 
practical scheme for the joint development of industry by capital and 
labour; (2) the most effective means for the prevention of unemploy- 
ment; (3) the most effective means for the prevention of industrial 
disputes. The Committee of Award will consist of Mr. F. Huth Jackson, 
the Master of Balliol College, Oxford, and Mr. Arthur Henderson. The 
competition closes on Aug. 30. 

In reply to a question in the House of Commons last week the Post- 
master-General (Mr. A. IHingworth) stated that in London 1,506 ORDERS 
for TELEPHONES were outstanding at the end of April. In many other 
cases applicants had been informed that contracts for telephone service 
could not be accepted at present for such reasons as shortage of under- 
ground wires, or exchange plant, or excessive amount of work involved. 
The average delay in completing a circuit after the acceptance of a 
contract was about 17 days. 


Bumley and District Allied Engineering Trades have decided 
there shall be no FEMALE LABOUR IN LOCAL ENGINEERING ESTAB- 
LISHMENTS, Two electrical engineering firms, who employed 30 females, 
had asked to be allowed to retain this labour, but the men have refused 
permission, and hav; fixed May 24 as the date when all female labour 
must be withdrawn. The men state they are proceeding on the lines 
of the Government guarantee and add that there are about 200 engineers 

i dle in the district. 

An interesting lecture on ** The Uses of ELECTRICITY-IN AGRICULTURE ” 
was recently delivered by Dr. J. F. Crowley, at the Tunbridge Wells 
farmers’ Club. The lecturer pointed out that electricity was used in 
the production of artificial fertilisers, more particularly through the 
fixation of atmospheric nitrogen, and its direct application to growing 
crops was being investigated by a special scientific committee. Use of 
machinery greatly reduced labour cost, and it enabled more work to be 
done in a given time, and, in addition, the elimination of animal power 
from farm work enabled millions of acres at present devoted to the raising 
of food for fodder to be devoted to more directly productive purposes. 
The greater use of electricity in agriculture would mean a reduction in the 
total working power required on a farm, would enable the farmer to use 
his agricultural machines for a longer period, effect a reduction in the 
number of workers, and would secure production in a better and more 
efficient manner than at present. 


Imperial and Foreign Notes. 


The managers of Pengkalen, Ltd., propose to install an electrically 
operated bucket dredge at their tin mine in the Federated Malay States. 


The City Electric Light Company (of BRISBANE) had a profit of £33,559 
for the year ended Jan. 31 last, and with balance brought forward, the 
available sum was £35.798. An interim dividend was paid in September 
and further dividends of 3 per cent. on the preference and 5 per cent. on 
the ordinary shares were paid in March, and £415 was carried forward. 


Over 300 representatives of ONTARIO municipal authorities have 


` requested the Government to turn over to the Hydro-Electric Com- 


mission for electrification branch lines of the Grand Trunk Railway and 
the Canadian Northern Railway in the province, and to co-operate with 
the Commission so that the municipalities may acquire branch lines as 
necessary. 


It is proposed to construct a narrow-gauge electric railway between 
Cumana and Cumanacoa (VENEZUELA), & distance of 37 miles. Hydro- 
electric power will be obtained from the waterfall at Manzanares, which 
is already supplying energy for an existing railway. 

Although the Germans left the large works at Jumont, France, in 
a smashed up position, many of the buildings have been saved, as well 
as a number of items of plant. A commission has been sent to America 
to obtain the further machinery to enable the works to start again, and 
in about six months time “ Parngon ” machinery will be available for 
France and French colonies, for which Captain Lucien Failon, of Paris, 
is representative. 
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Tenders Invited and Accepted. 


NorTrneHaM Electricity Committee invite tenders by May 29 for 12 
months’ supply of general stores. 

Tenders are required by 3 p.m. June 23 for the supply of a 60-ton 
electrically-driven travelling crane, with rails, &c., for SYDNEY (N.S.W.) 
City Council. Specifications from the City Electrica] Engineer. 


EXETER Corporation has accepted the tender of Bolckow, Vaughan & 
Company for the supply of 200 tons of tram rails. 

EASTBOURNE Corporation has accepted the tender of John Thompson 
Water Tube Boilers, Ltd., for the supply and erection of a water-tube 
boiler with integral superheater and grate mechanical stoker at £7,457. 


Appointments Vacant and Filled. 


A shift engineer is required for a D.C. and three-phase undertaking. 
Salary £4. 2s. 6d. inclusive. 


An engineering assistant is required in the electrical engineer's depart- 
ment of the County Borough of Stoke-on-Trent. Salary £400 per annum. 

A lecturer in physics (salary £300-£350) and two assistant lecturers 
in physics (£200-£225) are required by the University of Shemeld. 
Applications to the Registrar by May 27. 

A chief assistant is wanted in the department of Natural Philosophy 
of the Royal Technical College, Glasgow. Salary £300 to £400. Applica- 
tions by May 31. 

A lecturer in physical chemistry is required at the Manchester Municipal 
Technical College. Salary £400 a year, with bonus. Particulars from 
the Registrar. Applications by June 24. ° 

A lecturer in electrical engineering is required at the University of 
Bristol. Salary £350, rising to £400 per annum. Particulars from the 
Registrar of the Merchant Venturers Technical] College. 

Mr. Thos. Kirkland has been appointed manager of the Stirling and 
Bridge of Allean Tramway Company. 

Mr. Joseph Boyce, of Todmorden, has been elected borough electrical 
engineer of Morecambe. 


Mr. E. Grime has been appointed station superintendent of Grays 
Thurrock electricity works. 


Business Items. 
In descriptive circular No. C.1000 of the Mirrlees Watson Company, 
of Glasgow, illustrated particulars are given of the Mirrlees tube-cleaning 
apparatus for surface condensers. 


Capt. J. N. Stephens, manager of wiring supplies sales for the British 
Thomson- Houston Company, has returned to Mazda House after having 
served for three years with the forces. t 


Capt. S. Boys, D.S.O., who enlisted in the early days of the war, has 
relinquished his commission, being permanently unfit as the result of 
wounds received in action. He has now returned to the Edison Swan 
Electric Company, Ltd., as district manager at Sheffield. 

The partnerehip between Messrs. F. Gill and W. W. Cook, consulting 
engineers, of Winchester House, E.C., will be dissolved by mutual 
consent as from the 31st inst. Mr. Gill, who for the last two years has 
been with ths Ministry of Munitions and is now Controller of the Central 
Stores Department, will on relinquishing that office on June 30 next 
join the Western Electric Company as their European chief engineer. 


A presentation has been made to Mr. Wm. T. Tallent-Bateman, chief 
switchgear engineer of the British Westinghouse Company, by Mr. J. S. 
Peck, chief electrical engineer of the company, on behalf of the staff, on 
the occasion of his severing his connection with the firm after 16 years’ 
service. The presentation took the form of a pair of three-branch silver 
candelabra of handsome proportions. Mr. Bateman is leaving to take 
up the position of works manager to Messrs. Dorman & Smith, electrical 
engineers, of Salford. 


Mr. J. M. Devine, electrical and mechanical engineer, Franklin-street, 
Bridgeton, Glasgow, has entered into partnership with Mr. T. J. McCosh, 
late of Messrs. Wm. Wilson & Company, as from May 1. The new firm 
will take over Mr. Devine’s business and trade under the name of McCosh 
& Devine, at 55/57, Peel-street, Milo End, Glasgow, as electrical, motor 
and general engineers. Manufacturers and agents are invited to for- 
ward catalogues. 


Mr. R. Ainsworth, M.Inst.E.E.,for many years chief electrical engineer 
to Messrs. P. R. Jackson & Company, hes become managing director of 
the Manchester Armature Repair Company, Ltd., Ford-lane, Pendleton, 
Manchester, specialists in electrical breakdowns and contractors. The 
business was established in 1906 by the late Lieut. Geoffrey Hutton 
Wilson, A.M.I.E.E., who unfortunately died recently whilst on active 
service in East Africa. A limited company has been formed, and Mr. 
Ainsworth has joined interests with the late Mr. Wilson’s family. 

Brig.-Gen. E. H. Hills, C.M.G., D.S.C., F.R.S., and Major-Gen. A. J. 
de Lotbiniere, C.B., C.S.I., C.I.E., have entered into partnership as con- 
sulting engineers, and will practice under the style of Hills & De Lot- 
biniere. The firm will specialise in the departments of hydro-electric 
generation and transmission, water supply, &c. Major-Gen. De Let- 
biniere has had 30 years’ experience of civil engineering in India, par- 
ticularly in connection with water-power schemes. He carried out the 
famous Cauvery Falls scheme some 20 years ago, and ha was subsequently 
responsible for the Jhelum scheme in Cashmere. Pending the com- 
pletion of office arrangements, Brig.-Gen. Hills is dealing with inquiries 
at 1, Campden Hill, W.8. 
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Companies’ Reports, &c. 
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An interim dividend of 5 per cent. has been declared by the VERa 
Cruz ELECTRIC LIGHT, POWER & TRACTION COMPANY. 


The directors of the Ep1son Swan ELECTRIC COMPNAY have declared 
an interim dividend of 3 per cent. (less tax) in respect of old ordinary 
shares for year ending June 30, 1919. 


Mr. George J. Somerville, who presided over the annual general meeting 
of the PENARTH ELEcTRIO LIGHTING COMPANY last week, stated the 
divisible balance was £2,399, and a dividend of 2 per cent. was declared 
on the ordinary shares. 


The directors of the ALTRINCHAM ELECTRIC SCPPLY, LTD.. have 


‘declared a dividend of 9s. per share (against 3s. 6d.) on the deferred 


shares. It is proposed to increase the capital to £100,000 by the creation 
of 50,000 new shares of £1 each. 


The directors of the ELECTRIC CONSTRUCTION COMPANY recommend 
a final dividend in respect of the vear ended March 91 last at the rate of 
9 per cent. per annum on the ordinary shares, making 7} per cent. for 
the year; also a bonus of 2} per cent. on the ordinary shares, less tax. 


The directors of SIEMENS BROTHERS & Company, LTD., recommend 
payment of a final dividend of 5s. per share, making, with the interim 
dividend paid in November last, a total dividend of 10 per cent. per 
annum, tax free, for the year 1918. 


The directors of the GREENocK & PorT GLiscow Tramways Com- 
PANY recommend a dividend of 8 per cent. (16s. per share) on the ordinary 
shares for the past year. A sum of £6,000 has been placed to renewals 
fund, £11,952 to repairs and maintenance, £1,779 to sinking fund for loan 
redemption, and £4,876 carried forward. l 


The directors of the WESTERN TELEGRAPH COMPANY, LTD., have 
declared the third quarterly interim dividend of 39. per share (tax free) 
for the vear ending June 30, 1919, being at rate of 6 per cent. per annum. 
The transfer books will be closed from June 16 to 23 inclusive, and the 
dividends will be payable on the 24th prox. 


The directors of the British ELECTRIC TRANSFORMER COMPANY 
announce a final dividend of 7 per cent. and a bonus of 2} per cent. on 
the ordinary shares, making 12) per cent. for the year. A sum of £2,000 
hasbeen placed to depreciation reserve, £7,500 to reserve, £1,173 allocated . 
to directors’ extra remuneration, and £3,964 carried forward. 


The directors of the BRISBANE ELECTRIC TRAMWAYS INVESTMENT 
Company have declared a dividend of 8 per cent. per annum (48. per 
share), tax free, on the ordinary shares for the past half-year, making ' 
8 per cent. for year. A sum of £20,000 has been placed to reserve and 
£28,202 carried forward. E 


In moving the adoption of the annual report and accounts of the 
CRAIGPARK ELECTRIC CABLE COMPANY at the meeting last week, Dr. 
Magnus Maclean said the directors felt that the company was now in such 
&® prosperous condition that an increase in the dividend from 6 to 8 per 
cent. was proposed. ; 


The total revenue of the Tramways & Licur RAILWAYS ESTATES 
Company for 1918 was £782. Deducting administration and general 
expenses, there remains £520, which, with £845 brought forward, makes 
£1,365. The directors propose to place £100 to reduction of goodwill,. 
to pay a dividend at rate of 3 per cent. for year, carrying forward £804. 


' 
T 


The total receipts of the RoTHEsAy TRaAMWayYs Company for 1918 
were £11,587. After meeting all expenses, including £1,737 for deben- 
ture and other interest, payments to local authorities, providing £1,000 
for renewals, and writing off £500 from discount and commissions on 
issue of debentures, and £221 from buildings, there is, with £123 brought 
in, a balance of £2,008. It is proposed to place £1,050 to reserve, to 
pay the preference dividend (£500) and carry forward £458. 


At the meeting of the ASTER ENGINEERING COMPANY last week a final 
dividend of 5 per cent. (tax free) was declared, making 10 per cent. for 
the year 1918. The Chairman stated that they had been manufacturing 
their ‘‘ Aster ’’ engines for electric generating sets, searchlights, electric 
welding, wireless telegraphy. the lighting of aerodromes and camps, &c. 
Their pioneer work in the development of internal combustion engines 
had enabled the company to make a substantial contribution towards 
the requirements of the nation at a critical period. 


In a circular to the debenture holders of the AUCKLAND ELECTRIC’ 
TRAMWAYS COMPANY regarding the proposal to sell the undertaking to 
the Corporation of Auckland, it is stated that the option to the Corpora- 
tion must be exercised by July 1 next. The purchase price will be paid 
in debentures of the Corporation of Auckland, secured on the city 
revenues and having a currency of 21 years. The debenture stock out- 
standing is £374,301, which bears 5 per cent. interest, and in the 
event of voluntary liquidation it is to be repaid at 105. 


The report of BATH ELECTRIC Tramways, LTD., for 1918 states that,. 
after charging £10,614 for repairs and renewals and including £3,954 
brought forward, but deducting £1,876 for special expenditure, the 
available balance is £24,892. Deducting interest on the 4} per cent. 
first mortgage debenture stock, sinking fund, interest on loan, &c., and. 
£3,750 for dividend on preference shares, the balance is £13,580. The 
directors have transferred £7,500 to contingencies and renewals account 
and recommend that the balance of £6,080 be carried forward. 
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The directors of the EASTERN TELEGRAPH COMPANY, LTD., announce 
that owing to delays arising from the war in obtaining the necessary 
returns from foreign stations and administrations, it will be impossible 
to present the accounts and balance-shect for the vear 1918 during May. 
They are satisfied that the net earnings will be sufficient for the usual 
distributions of profits. They have, therefore, decided on an additional 
payment on the ordinary stock equal to a dividend of 1} per cent. and 
a bonus of 2 per cent., making a distribution for the past year of 8 per 
cent. (tax free), as in the previous year. i 

The EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH COMPANY 
announce that, owing to continued delays arising from the war, it will 
be impossible to present the accounts for 1918 during May. The direc- 
tors, however, are satisfied that the net earnings will be sufficient for the 
usual distributions of profits, and make a fourth dividend of 38. per 
share, together with a bonus of 4s. per share, making 8 per cent., tax 
free, for the year, as in the previous year. 


The report of the Lonpon & LANCASHIRE FIRE INSURANCE COMPANY, 
Lrp., for 1918, adopted at the recent meeting of the shareholders, shows 
that the net premiums reached £6,252,460. The underwriting balance, 
after providing for unexpired liabilities, was £960,494, out of which 
£400,000 was taken for income tax and excess profits duty, and £500,000 
as & provision for cost of businesses acquired. The reserve funds amount 
to £5,252,662, which, with the subscribed capital of £3,135,475, give to 
the policyholders a total security of £8,388,137. 

The revenue of the SUBMARINE CABLES. Trust for the year, to April 
15, 1919, amounted to £27,319, and the expenses to £1,934. leaving 

25,385. With £93 brought forward the available balance is £25,478. 
After providing £14,268 to meet payment of the coupons, £11,144 has 
been transferred to redemption fund, leaving £66 to be carried forward. 
Since the last report 318 certificates have been redeemed (exclusive of 
the coupons of reverzion), 21 were purchased on the market and 297 were 
drawn by lot on Ist inst. During the year, the trustees sold £12,650 
Eastern Telegraph Company’s ordinary stock, and 450 £10 shares of the 
Eastern Extension Australasia & China Telegraph Company,ata premium 
exceeding 30 per cent. over the price at which the same were respectively 
purchased, and have applied the proceeds in the acquisition of certificates. 

The net revenue of the City oF Santos IMPROVEMENT CoMPany for 
1918 was £81,165, which, added to £11,491 brought forward, makes a 
total of £92,655. Provision has been made for debenture interest 
(£14,145), sinking funds (£11,725), dividend on the 6 per cent. preference 
shares (£12,000), and out of the balance (£54,785) the directors have 
transferred £5,000 to reserve and £4,000 to tramways renewal account, 
and they recommend payment of a dividend of 4 per cent., less tax, on 
the ordinary shares, leaving £13,785 to be carried forward. The number 
of passengers carried was 16,495,212, an increase of 732,107. The 
electric light department has 1,314 public lamps, a decrease of 103, and 
4,969 private consumers, an increse of 1.135. The number of electric 
motors installed was 323, an increase of 26. 

The report of the LONDON & SUBURBAN TRACTION Company for 1918 
states that the tramways and motor omnibuses show an expansion of 
gross revenue due in part to the larger number of passengers carried and 
in part to increases in fares, but the additional receipts have not been 
more than sufficient to balance the increased cost of operation. In 
consequence of the decrease in the dividends receivable from the sub- 
sidiary companies, due in part to the decrease in profits of the North 
Metropolitan Electric Power Supply Company, the directors are unable to 
recommend payment of any dividend upon the preference shares of the 
company. The gross revenue for the past year amounted to £46,294, 
compared with £81,519 for 1917. After deducting all expenses charge- 
able to revenue the balance is £3,458, making, with £3,635 brought for- 
ward, a total ot £7,093, which the directors propose to carry forward. 


The report of the West Inpia & Panama TELEGRAPH Company for 
the year 1918 states that the amount to credit of revenue is £120,152. 
Expenses were £91,463, leaving £28,688, to which is added £3,324 from 
interest on investments and £5,268 brought forward, making £37,281. 
Interim dividends were paid in November on the first and second pre- 
ference shares at 6s. per share, and on the ordinary shares at 6d. per 
share (tax free), leaving £23,304. The directors have placed to general 
reserve £5,000, and propose to pay final dividends for the year on the 
first and second preference shares at 6s. per share, and on the ordinary 
shares of 6d. per share, and a bonus of 3d. per share, both tax free, 
carrying forward £3,222. Although traffic receipts show an increase, 
this has been’ considerably more than counter-balanced owing to the 
increased cost of labour and of all materials. | 

The net revenue of the River PLATE ELECTRICITY Company for the 
year 1918, after providing for administration expenses, bad debts and 
dspreciation, amounts to £26,901. With £25,961] brought forward the 
total is £52,862. Interest on the 5 per cent. debenture stock absorbed 
£10,000, and the directors recommend a dividend of 7 per cent. for the 
year on the ordinary stock, to place £4,000 to income-tax reserve, and to 
carry forward £17,612. Current supplied in bulk under long-date con- 
tracts has been increased in price, and owing to this fact, combined with 
strict economy, a serious loss upon the sale of current to private con- 
sumers at lia Plata and Ensenada was avoided. The earnings do not 
justify the dividend on the ordinary stock, but in view of the better out- 
look the board think they may properly use some part of the protits from 
former years to maintain the dividend. Default has continued on the 
5 per cent. @bligations of the German Trans-Oceanic Electric Company. 
Interest has been paid on the £66,667 5 per cent. debentures of the 
Tucuman Tramways Light & Power Company, and a dividend has also 
been paid on the company’s shareholding in the Argentine Electricity 
Company. 
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The directors of Bascock & WiLcox, LTp., report that the net profit. 
during 1918 was £438,986, and with £77,056 brought forward the total is. 
£516,042. Deducting the interim dividends on the preference and second. 
preference shares, and of 6 per cent. on the ordinary shares (£107,076): 
the balance is £408,965. After providing for the dividend of 3 per cent. 
on the preference shares and of 2$ per cent. on the second preference 


- shares for the half-year ended Dec. 31, it is proposed to pay a dividend 


of 9 per cent. on the ordinary shares, tax free (£149,400), to place £150,000 
to reserve and £10,000 to staff pension fund, leaving £92,089 to be carried. 
forward. The change over from war work to ordinary: work is proceed- 
ing as rapidly as possible. The construction of the works of the Sociedad 
Espanola de Construcciones Babcock & Wilcox is making satisfactory | 
progress. The directors have recently acquired the buildings and some- 
of the plant of the two national projectile factories at Renfrew, which 
the firm built and equipped in 1915, and have since managed for the 
Government. These buildings will form part of the increases in buildings 
and plant necessitated by the reduction of the ordinary working hours 
from 54 to 47. 

During 1918 the CALCUTTA ELECTRIC SUPPLY CORPORATION sold 
30,431,132 units of electrical energy, compared with 26,596,827 units in 
1917. The number of houses connected at Dec, 31 last was 9,897, an 
increase of 156. The proof or the year was £214,095, which, with 
balance brought forward and interest on deposits, makes a total of 
261,960. After deducting the interim dividend of 34 per cent. on the 
ordinary shares in November last, the dividends paid on the preference 
shares, the sum of £54,429 placed to credit of depreciation and renewals 
account, an estimated sum of £32,000 in respect of excess profits duty 
on account of 1917 and 1918 and other items, the available balance is 
£111,598. The directors recommend that £4,000 be added to reserve, 
£5,000 to insurance fund, £12,500 to pension fund, and that a final 
dividend be paid on the ordinary shares for the second half-year of 64 
per cent. actual. plus a bonus of | per cent., which will leave £56,324 to 
be carried forward, after providing for the directors’ additional re- 
muneration of £3,000. The expenditure on capital account last year- 
amounted to £30,856, the total outlay to Dec. 31 last being £1,398,676:. 
The demand for electrical energy continues to increase and satisfactory 
progress has been made. Mr. Francis R. Reeves has been elected a. 
director of the company, in place of the late Col. F. J. G. Murray, and: 
Mr. F. Rawson, C.M.G., formerly agent and manager in Calcutta, has 
been appointed general adviser to the board vicé Mr. Reeves. 


Mr. W. Claude Johnson, who presided over the annual meeting of 
Jounson & PuHILvirs on the 15th inst., stated that the trading profit 
for the year, after charging £13,985 for maintenance of buildings, &c., 
amounted to £80,275, an mcrease of more than £10,000 over that of 
the previous year. The directors recommended the payment of a 
dividend of 10 per cent. per annum. More than half of the first mort- 
gage debenture stock had been redeemed out of profits, and the assets. 
of the company now exceeded the liabilities by £332,987. The amount 
of work in hand was very large,and new orders continued to come in 
in a very satisfactory manner. The board had established a laboratory 
devoted entirely to research work in electrical and physical science.. 
They had an extensive programme, which was likely to occupy several 
years. The first fruits of the new development they hoped to exploit 
very shortly, and they were confident that it would yield beneficial. 
results. The volume of trade they were doing was so great that they 
had been forced to work on credit, instead of taking full advantage of 
the usual trade discounts allowed on purchases. During the current year- 
they hoped to largely increase their turnover, and it would be apparent 
to all that, by taking advantage of the trade discounts alone, a hand- 
some dividend was provided on the new capital. They had accumulated 
big reserves. They were going to put up additional buildings at once- 
and equip them with the most up-to-date machinery to enable them to 
participate to the fullest extent in the anticipated increase of business. 

The report and accounts were adopted, and it was also decided to. 
increase the capital from £175,000 to £350,000 by the issue of a further- 
175,000 shares of £1 each. 


The gross carnings of the ORIENTAL TELEPHONE & ELECTRIC COMPANY 
for the year 1918, including dividends and interest and contributions for 
fees from subsidiary companies, &c., amounted to £100,321. With 
£1,617 for refunded excess profits duty and £17,196 from 1917 the total 
is £119,133. _ Deducting working expenses, &c. (£55,720), interim divi- 
dends, debenture interest and redemption charges (£22,806) and expenses. 
incurred in connection with increase of capital and the issue.of bonus 
shares (£654), the available sum is £39,953. The directors recommend 
payment of a final dividend of 3 per cent. for the year on the preference. 
shares (£1,500) and a final dividend of 6 per cent. on the ordinary shares, 
making 10 per cent. for the year (£17,364), the transfer of £7,587 to 
general reserve and of £2,000 to staff pension fund, leaving £11,502 to be 
carried forward. The business continues to extend notwithstanding the- 
The 
embargo on the supply of telephone material and the difficulties of ship- 
ment have proved a serious obstacle to the expansion of the service 
during the year. There is a considerable waiting list of new subscribers: 
at each of the branches of the company and its subsidiaries; and ex- 
penditure in connection with new stations’ and other deferred work is. 
likely to be heavy fur some time to come. The rates of subscriptions at 
Madras, Rangoon and Moulmein have been slightly raised in order to. 
counter-balance the abnormal cost of maintenance and working. The 
Government of Egypt purchased the undertaking of the Telephone. 
Company of Egypt, Ltd., as from Jan. 1, 1918, and the liquidation of 
that company will be completed at an early date. The Indian local 
companies show increased revenues for the past year, and dividends have 
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been declared by both of them at the same rates as for 1917, viz., 16 per 
cent. by the Bombay Telephone Company and 7 per cant. by the Bengal 
Telephone Company. Though the net revenue of the China & Japan 
Telephone & Electric Company is somewhat less than that of the previous 
year, the usual rate of dividend, 10 per cent., tax free, has been main- 
tained. 

The chairman of the Brush ELECTRICAL ENGINEERING COMPANY 
(Mr. E. Garcke) stated at the annual meeting on Mondey that the gross 
profit on trading for the past year was £157,000, compered with £89,000 
in the preceding vear. The sum of £13,000 wes pleced to general 
reserve and £25,000 to a special reserve in respect of buildings and plant 
installed for war purposes, and, after paving a further 4 per cent., making 
10 per cent. for the year, on the prior lien participating second debenture 
stock, they had a balance of £53,600. The directors proposed a dividend 

-on the ordinary stock of I8 per cent., being 6 per cent. per annum for 
the three years of the war pericd for which no dividend had been paid. 
They were engaged during the past year in turning out war material at 
full pressure for practically the whole of the period, and, in addition to 
being kept busy on steam and electric power plant, dynamos, motors 
and transformers, they had the advantage, from the manufacturing point 
of view, of large Government requisitions for standardised aercplanes, 
seaplanes, &e. With the signing of the armistice they lost no time in 
looking for industrial contracts, and they hed been successful in booking 
valuable orders which went a long way to make up for what they had 
lost in war work. Those orders included tramcars and trucks, motor- 
*bus bodies, and other rolling stock. In the department the board 
anticipated a good demand. On the engineering side the demand for 
the company's standard production had been active during the war, 
and, notwithstanding the present hold-up of numerous electric power- 
station extensions, pending settlement of the legislation for the central- 
isation of the electricity supply, they found themselves immediately 
called upon for an increased out put of Brush Ljungstrom turbo-generator 
sets, transformers and other auxiliaries. Further extensions of buildings 
-and plant to cope with that situation were well in hand et Lough- 
borough. Continued experience with the performance of the Brush 
Ljungstrom turbine confirmed its great advantages as a steam econo- 
miser. The outlook as regarded that section of the business was en- 
couraging. On the other hand, the order of the Government to maintain 
the war bacis of wages for workers until Nov. 21 next necessrarily 
meant that. manufacturing costs would continue to be high, and that 
might act as a deterrent to orders being placed unless the high initial 
cost could be counteracted by increased production. The industrial— 
he might vey the general—welfare of the country depended upon in- 
creased production and upon renewal of lost capital. With regard to 
-electrical legislation it had been very bad in the past, and if after 40 
years of legislative mistakes they could not get legislation that would 
give freedom to the industry to develop, very regrettable conditions 
‘would arise. 


Mr. J. Annan Bryce presided over the annual meeting of the BRITISH 
WESTINGHOUSE ELECTRIC & Mra. Company on Friday last, and ex- 
plained the recent reorganisation of the capital. The additional capital 
“was required to provide for various needs in connection with the expan- 
sion of the business. The dividend of 8 per cent. on the cumulative 
preference shares took nearly £10,000 more than last year, and the 
-directors proposed to increase the carry forward to £77,000, an increase 
of £26,000 over last year. As the excess profits tax was to be reduced 
from 80 to 40 per cent., the burden under that head would be lessened 
in the current vear, and it might be hoped that the reduction was the 
pree to its abolition. The tax was not only strangling enterprise, 

ut was in many cases (their own among the number) radically unjust ; 
it tended to strangle new enterprises because the rate of interest allowed 
-was inadequate to attract capital. Numerous cases had come under his 
-observation where for that reason capital refused to risk investmént in 
promising ventures, many of them designed to supply the place of com- 
modities formerly imported from Germany, and which, in default of 
production here, Germany would, by hook or by crook, again manage 
‘to introduce into this country. The tax also swept away that portion 
-of the profits which a prudent manufacturer applied to the development 
of his business. 

About prospects it was too early to speak with confidence. Trade 
‘was still hampered in various ways by political uncertainties, by Govern- 
ment restrictions, by difficulties in shipment and in obtaining raw 
materials, and by labour unrest. The question of the relations of labour 
to capital overshadowed all others. There were welcome signs that 
many of the most trusted labour leaders realised the cardinal fact that 
the prosperity of the country depended on increased output, and that the 
idea on which the restriction of output and the use of improved ma- 
chinery—namely, that there was only a fixed amount of work to go 
round—was based was a fallacv. The truth, of course, was that the 
greater the output the greater was the amount of work to go round. 
The larger the output the cheaper was the cost of the article. The 
cheaper the article the larger its consumption. That was well understood 
in America, where improved machinery was welcomed by the workmen, 
the output was twice as large, wages were twice as high and the conditions 
of life greatly better. The relations of the company’s management to its 
workmen continued to be, as they had always been, excellent. With a 
view to improving still further the relations with the employees, the 
Metropolitan Company had set aside 100,000 shares for subscription by 
them, and facilities would be given, by way of advance on easy terms, 
to enable the shares to be taken up. From the experience in past years 
of increased efficiency obtained by the grant of bonuses to the staff, he 
had great hopes that advantage might be largely taken by them of that 
«ffer of shares, He saw reason to think that in their particular industry, 
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and in their particular case, there was no cause for despondency. The 
demand for electrical products was likely to be very large in any era of 
general reconstruction. But competition would be keen, not only from 
Germany, whose productive machinery, developed to the highest point 
before the war, had not suffered from it, but from other countries, 
especially America. The company’s position was favourable. Their 
association with the Metropolitan Carriage, Wagon & Finance Company 
gave them great financial and selling strength—strength which had been 
within the last few weeks still further increased by the amalgamation 
of that company with the world-wide organisation of Messrs. Vickers. 
‘The new capital would be applied to the extension of present and the 
creation of fresh manufacturing facilities, as well as to the development 
of their research and experimental department. The orders at the end 
of last year largely exceeded those on their books at the end of 1917, 
while the orders received in the current -year showed a gratifying in- 
crease. In connection with the transfer of control from America to 
England, agreements were entered into with regard to division of ter- 
ritories. There had recently been negotiations for a revision of those 
agreements, with the object of giving them greater freedom of action. 
One of the conditions of the amended agreement—at present provisional 
only—was that the British company should cease to use the name of 
Westinghouse, their friends wishing to confine the name to themselves. 
In present circumstances the board were ready to comply with their wish, 
being satistied that the British company was now strong enough to be 
independent. of any adventitious help from a mere personal name. 
Having outlined the research work and educational activities of the 
company, he mentioned that of 3,519 men in their employ who joined 
the forces, 279 had been killed. Many of their men had obtained com- 
missions and gained distinctios during the war. 


New Gompanies. 


BALLYNAHINCH ELECTRIC LIGHT & POWER COMPANY, LTD. (4,704). 
Private company. Reg. May 7. Capital £5,000 in £10 shares. To carry 
on the business indicated by the title. Reg. Office: High-street, Bally- 
nahinch, 

BOLTON CHEMICAL PLANT MFG. COMPANY, LTD. (154,944).—Privaté 
company. Reg. May 8. Capital £5,000 in £1 shares. Manufacturers 
of chemical plant, lead workers and burners, manufacturers of electrical 
accumulators, &c. First directors: J. Chadwick, 12, Nuttal-terrace, 
Bolton : J. N. Chadwick, A. Parkinson and T. Willetts. 

BRITISH GLASS BLOWERS, LTD. (154,945).—Private company. Reg: 
May 8. Capital £2,000 in £1 shares. To acquire certain premises at 
Tollington Park, N., to construct and carry on glass works there, &c.- 
First directors : H. W. Sullivan, J. Joseph and E. G. Foley. 

8. HINCHOLIPFE, LTD. (155,077).—Private company. Reg. May 12. 
Capital £5,000 in £1 shares. To acquire the business of electric engineer 
carried on by S. Hinchcliffe. First directors: S. Hinchcliffe and A. E. 
Hibbert. Reg. office : 69, Mumps, Oldham. 

8. J. JENKINS, LTD. (155,147). Private company. Reg. May l4 
Capital £10,000 in £1 shares. Motor, electrical, mechanical and genera 
. engineers, garage proprietors, &c. Directors: S. J. Jenkins, F. G- 
Roach, senr., and F. G. Roach, junr, of Bury St. Edmunds. 


JOHN ROBERTSON, BELFAST, LTD. (4702).—Private company. Reg. 
in Dublin May 7. Capital £2,000 in £1 shares. Expert magneto re- 
pairers and adjusters, First director: J. Robertson. Reg. office: 42, 
Berry-street, Belfast. 

J. L SAUNDERS & COMPANY, LTD. (10,368).—Private company. Reg. 
in Edinburgh May 1. Capital £3.600 in £1 shares (2,000 cumulative 
preference). Heating and ventilating engineers, electric lighting con- 
tractors, &c. First managing director: J. L. Saunders. Reg. office : 
259, St. Vincent-street, Glasgow. 

VICTOR ENGINEERING COMPANY, LTD, (10,373).—Prmvate company. 
Reg. in Edinburgh May 6. Capital £10,000 in £1 shares. Mechanical, 
electrical, constructional, contracting engineers, &c. Reg. office: 92, 
West Regent-street, Glasgow. 


ThirtySeven Years Ago. 
(From THE Evecrrician, May 27, 18&2.] 


ELECTRIC LIGHT IN SALFORD.—We believe that the Edison incandes- 
cent lamp will shortly be in use in several factories in Salford, near 
Manchester. Amongst others, Messrs. Platt Brothers will employ this 
light. The lamps and machines will be erected by the Edison Eleetric 
Light Company. 

Fires IN New York.—According to the report of the New York Fire 
Department for 1881, there were 1,785 tires in that city during the vear. 
Of these only four were attributed to electricity. In one case—at the 
Germania Theatre—the explanation given is that the insulation of the 
wire running over a tinned arch above a street entrance being defective, 
the water of a shower led the current to the tin, it meltad the solder, 
burnt the tin, and ignited the woodwork below. 


Epison’s ELECTRIC Licht Meter.—In the report of the second of 
Mr. Day’s lectures on the fire risks of electric lighting, aiven in our last 
issue, the Edison electric light meter is alluded to in the latter portion of 
the report as ‘‘ Mr. Jehl’s current meter. To avoid confusion, we may 
say that the meter is the inventon of Mr. Edison, and that Mr. Jehl is 
the gentleman to whom the experiments necessary to perfect the details 
of it construction were entrusted, and by whom they have been most 
tioroughly carried out. ? 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL EN GINEERIN G, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1861. 


No. 22. ] 
Volt. LXXXII. 


No. 2,141. 


FRIDAY, MAY 30, IgIg. 


PRICE SIXPENCE, 
By Post, 7d. Abroad, 9d. 


CONTENTS. : 

NOTES hig SeaseceeatearnsSacenseu sinned ETE S ERE 13 
Arrangements for the a O eee a E 615 
Pulverised Coal Systems in America. By Leonard C. Harvey. 

Illustrated senerianior. 5 Ter RE om ey teu EEEE EA 616 
The “Emcol” Motor. Illustrated — ....cesesececssceceseceecseeee  cevees 619 
Magnetic Storms morrat rerni rnae Ea SEn EE ERE | oe EES E 621 
Theory of the Aron Meter: A Note on the Effect of Impulsive 

Forces on Pendulumse. By H. G. Rowled ye ...........ccecees ewan 622 
Electricity Supply in the U.S.A. .... E Celene oe .. 624 
Heating and Cooking Notes. Illustrated .....0..ssecsessecsscceese v, 625 
THE INSTITUTION OF ELECTRICAL ENGINEERS ...cee.cceeeeeeees errs 626 
REVIBW acai cmc A sid ist ane seteae A N 626 
The Still Engine. Illustrated ......... ee ce ccen seer eeee ene so eee ees 627 
CORRESPONDENCE. sisse: o sa Karsiiricis titei O ta 4 Genes oe aio a Asana 629 
Address to the Territorial Centres of the 1. E.E. By C. H. Word- 

ingbam, C.B. E., President.............cceeesseees T yes er ameaans 6350 
Provincial Electric Su pply Committee: ssrin tects essere nes 632 
Electricity Supply Bill ............c0.eeee SEE E cblals Motiady 632 
Trade CombhinatiohSi eiseres K erena wale E N OE TR 635 
Industry and Higher Education seere e e inis iE rE oa 635 
Patent Rocard: -sredine E E A a 634 
Commercial Topics seis. cests tive savas oxisisieatkiotatesssenscsobcevoeseianms 634 
Electricity Supply............:.:ceccssseeccccssesecescetenececceeeeceessneseseees 435 
Tenders Invite and Accepted ssn ceisareis esi essine TO 636 
Companies’ Reporte, &C. see.ssesesesseesesessserreseseresoererese sesseee serere OOF 


Note Se 


The Still Engine. 


Durie the last five years very considerable advances have 
been made in the efficiency of the gas engine, and this type of 
engine has been recognised as the most efficient that is avail- 
able, rising to, say, 36 per cent., whereas the efficiency of the 
steam engine is considerably lower. The gas engine has, how- 
ever, certam marked defects, and it is obvious that if the 
characteristics of the gas engine, and of the steam engine, could 
be combined the result might very possibly be beneficial in 
more than one direction. This has been attempted in the 
Still engine, which was described before the Society of Arts 
on Monday, and of which some account is given elsewhere. 
At first sight it would seem that a combination of the steam 
engine and the gas engine must lead to a lower efficiency 
than that possessed by the latter. This, however, depends 
upon the extent to which the steam is raised by the waste 
heat from the gas engine, which is quite considerable. In 
the Still engine the steam is raised wholly by the waste heat, 
for normal running, and instead of using this steam in a 
separate cylinder it is used in the return stroke of the piston, 
on the opposite face of the piston to that which is exposed to 
the burnt gases. Thus, one stroke is effected as a combustion 
engine and the reverse stroke as a steam engine. This method, 
although it introduces some complication, has some very 
marked advantages. It is obvious that the steam generated 
from the heat rejected by the combustion cycle augments 
the power of the engine, without increasing the consumption 
of fuel. Thus, the efficiency is increased to a figure which 
the author has found experimentally to be 47 per cent. The 
use of steam has the advantage that it cools the piston, and 
it is used under the exceptionally favourable conditions under 
which it absorbs heat from the hot cylinder walls during its 
expansion, and, consequently, there cən be no losses by 


ein efficiency, and, consequently, 


condensation such as occur in the ordinary steam engine. 
Since the steam raised by the waste heat is more than enough 
to overcome the mechanical losses of the engine, it may be 
said that the brake-horse-power of the engine is at least equal 
to the indicated horse-power due to the combustion stroke. 
In engines of the Diesel type there is the advantage that the 
compression pressures to ensure ignition can be reduced by 
5O percent. It is clear that this interesting new development, 
which we are glad to note is essentially British, leads to an 
increase of output per unit of weight, as well as to an increase 
it may lead to considerable 
developments in the range of sizes usually associated with 
gas engine practice. There is also the advantage that such 
an engine can start against load, and can be supplemented by 
additional steam, so as to take overloads if necessary, We 
do not think, however, that the position of the steam turbine 
as a prime mover where large powers are concerned will be 
altered by this new development. The turbine must remain 
as the standard type of plant for large stations until some 
further radical development arises, notwithstanding its com- 

parative inefficiency. | 


The Throttling of Export Trade. 


In ‘our correspondence columns we publish a letter from 
Mr. Harotp Dowson, Electrical Engineer to the West 
Australian Government Railways, calling attention to the 
grave disability under which British lamps are being im- 
ported into Australia in competition with foreign lamps. 
We understand that the present duties amount to 20 per 
cent. ad valorem under the British preferential tariff, and 
25 per cent. under the general tariff, the value for duty being 
‘tthe home consumption value of the lamps at date of invoice, 
f.o.b. at the port of export, with’a further statutory addition 
of 10 per cent. on such value. This, however, is not the whole 
of the story. Ina letter from the General Electric Engineering 
Company, of Australia, we learn that discounts off the English 
lamps vary according to the number of lamps imported into 
Australia the previous year. For instance, the person who 
imports 50,000 lamps one year would get a better discount 
the next, and therefore a lower duty, than the person who 
did not import any lamps during the first year. Taking the 
case of Osram lamps,in which our ccrrespondents are interested, 
none were obtainable last year, and thus the full rate of duty 
has to be paid for these British made lamps. The position as 
it stands appears to be that the duty on Japanese lamps 
to-day is 24d. per lamp, on a Dutch lamp about 2jd., but on 
an English lamp at least 5d., and it may be more if the foreigner 
states that his home consumption price is the same as the 
export price. The latter statement may be correct. In the 
case of English lamps, however, these may be invoiced at 12s. 
or 14s. per dozen, yet duty must be paid on something like 
29s. 6d., or perhaps more, per dozen, because these lamps are 
sold in England for home consumption at those prices. It is 
quite clear that this is not the way to carry on export trade 
within the Empire. As to where the. real difficulty lies we 
have not so far been able to discover, but wherever it may be 
it is certainly desirable that it should be straightened out 
without delay. 
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University Graduates and Industrial Appointments. 


WE are glad to see that a meeting has been held between 
representatives of the Universities and Colleges and the 
Federation of British Industries to consider the setting up of 
an organisation which might act as a clearing house between 
the universities and colleges and the industries of the country. 
When a student has finished his university or college course, 
it is often difficult for him to obtain suitable occupation. This 
is partly due to the fact that the student himself does not 


know where to apply and partly to the fact that employers 


cannot make inquiries at any number of universities or colleges. 
We notice that Prof. BuLLEID, of Nottingham University 
College, expressed the hope that the proposed organisation 
would not mean another barrier between the student and 
the possible employer, as he had always found that the most 
satisfactory method of obtaining posts was for the student to 
write to the employer direct. The fact remains, however, that 
the average student has only a vague idea of the people to 
whom he may write, and there should not be any great diffi- 
culty in preventing the formation of a barrier which would be 
more harmful than useful. Really a greater difficulty is the 
well-known fact that academic distinction is not necessarily 
the best qualification. As Prof. FERRIER, of Bristol, remarked, 
many second-class men have made good when they have been 
able to obtain a position which offered scope. It is these men 
really which it is necessary to assist as they will not receive 
the recommendations held by their more talented brethren, 
and yet in the long run they may be of greater eommercial 
value. | 
lege 


Standardisation. 


In a Paper recently read before the American Institute of 
Electrical Engineers, Mr. C. A. Apams discussed engineering 
and industrial standardisation, weighing the pros and cons 
and not forgetting the dangers—especially that of undue 
crystallisation, a standard example of which is “ our abomin- 
able English standards of weights and measures which just 
` happened.’ ” In many fields, however, standardisation has 
eflected’ great things and its importance was never better 


realised than to-day. One striking instance is the design of 


locomotives. In America there are still 500 different types of 


locomotives, although the U.S. Railroad Administration has 


recently diminished the standard types of passenger locomo- 
tives to 12. The automobile industry in the United States 
presents one of the most successful instances of standardisa- 
tion, the influence of which will be felt in many other fields. 
Meantime, an attempt is being made by nine leading electrical 


manufacturers to develop standard electric motor designs so 


as to secure interchangeability of parts and greatly dim- 
inish the number of spares kept in stock. This is certainly a 
new and enlightened policy, for it has hitherto been the aim of 
most manufacturers to introduce differences in design so that 
replacements could not be made out of stock by some 
competitor. 

RO Oa IŘiiiIħi IiI- 

Industrial Reconstruction Council.—A Conference on 
“ Co-partnership in Industry ” will be held under the auspices 
of the Industrial Reconstruction Council, on Tuesday, June 3, 
at 6 p.m., in the hall of the Institute of Jcurnalists, 2 & 4, 
Tudor-street, E.C.4. The Chair will be taken by Colonel C. 
L’Estrange Malone, M.P., and the opening address given by 
Mr. E. W. Mundy, B.A. (Secretary of the Labour Co-partner- 
ship Association). No tickets are necessary. 

The Insulating Properties of Porcelain and Erinoid.— 
In three Papers read before the Royal Dublin Society last 
year, Dr. R. G. Allon presented some experiments on the 
Insulating resistance of porcelain and Erinoid. The samples 
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of eight different porcelain articles were tested at tem peratures 
ranging from 80°C. to 300°C. The results confirm the formula 
already deduced by other observers for the specific inspection 
resistance. Resistances from 40 to 500,000 megohins per 
centimetre cube are recorded according to material and 
temperature. Above 250°C. the resistance was practically 
independent of voltage. Erinoid is slightly hygroscopic, but 
superior to red fibre in this respect. 


Electrification of the Berlin Suburban Railways.—We 
notice that Berlin is now falling into line with other large - 
cities by adopting electrification for its network of suburban 
railways, one section of which has been commenced. The 
trains are to be composed of 12 coaches with a double axle 
driving bogie at each end. The svstem is so arranged that 
existing coaches can readily be adapted. It is proposed to 
divide the trains into two portions each working independently, 
which will facilitate economical working during the periods of 
the day when the traffic is least. 


Society of Technical Engineers.—The fifth general meeting 
of the present session of the Bristol and West of England 
Branch was held at the Grand Hotel, Bristol, on the 22nd inst. 
Mr. H. R. Beasant, Vice-Chairman (in the unavoidable absence 
of the Chairman, Mr. W. P. Wordsworth), presided over one 
of the largest attendances since the formation of the Society 
in the West. After the routine business had been transacted 
a Paper on “ Aero-Engines,” was read by Mr. A. H. R. Fedden. 
technical director of the Cosmos Engineering Company. The 
discussion was chiefly of a congratulatory nature, and a hearty 
vote of thanks was accorded Mr. Fedden. 


Railway Transport in India.—In a letter to the“ Journal 
of the Royal Society of Arts, Mr. E. A. Ironside emphasises the 
Importance to the industrial development of the country of 
better transport facilities. Wagons, he remarks, are hot 
available in sufficient numbers to carry the existing traffic, 
quite apart from the demands of new industries ; yet the cost 
of a wagon is recouped in three years. The railways are State 
property, leased to private companies, and this method does 
not appear well adapted to a country like India. Indian pro- 
duce relies on cheapness rather than quality, so that transport 
should be as inexpensive as possible, even at the expense of 
speed. i 

Heat Shrinking Method of Fitting Electrical Machines 
to Shafts.—A recent issue of the “ General Electric Review ” 
(U.S.A.) describes a method of heat shrinking for fitting parts 
of electrical machines on to their shafts. The method over- 
comes various difficulties experienced with press fitting. 
Water or steam heating is used for flywheels and couplings, 
while for armatures and field systems conveniently situated 
heating resistances answer requirements. In one case men- 
tioned, t.e., a large armature, the shaft was 35in. in diameter. 
Cold pressing would have required a maximum pressure of 600 
tons. By heating the armature to about 80°C., however, the 
shaft could be pulled on with a 5-ton chain hoist. 


Conversion of Direct to Alternating Current.—In a recent 
article in the ‘‘ Revue Générale de 1’Electricite,” Mr. 0. L. 
Gotti discusses the various methods that have been proposed 
for converting alternating to direct current and vice versa, 
without the use of commutators. The principle on which such 
devices are based is the alteration of the self-induction of a 
closed circuit ; a device is described utilising moving brushes 
which respectively increase and decrease the flux through the 
primaries, so that the K.M.F.’s in the secondary circuits are 
additive. Moving brushes may be avoided in various ways, 
ega, by winding wire from one primary circuit to another (a 
process hardly practicable), or by moving an armature along 
the magnetic circuit so that the reluctance.of one circuit is 
ihereased while that of the other is being diminished. The 
latter is the more interesting device and the author suggests 
several forms of motors based thereon. 


British Association.—As already announced this vears 


meeting will be held at Bournemouth from Sept. 9 te 13. The 
president, the Hon. Sir Charles A. Parsons, K.C.B., will deliver 
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his address on “ Engineering and the War.” The presidents 
of sections include Prof. Andrew Gray, F.R.S. (Mathematical 
and Physical Science); Prof. P. Phillips Bedson (Chemistry) ; 
Sir Hugh Bell (Economic Science and Statistics) ; Prof. J. E. 
Petavel, F.R.S. (Engineering); Sir Napier Shaw, F.R.S. 
(Educational Science). On the evening of Sept. 12 Mr. 
Sydney G. Brown, F.R.S., will speak on the Gyroscope and 
Compass. Though the usual local excursions and entertain- 
ments will not be possible, it is anticipated that some, at least 
of the scientific inventions which were of the greatest help to 
the Allies will be disclosed to the public for the first time. The 
local secretaries are Messrs. Herbert Ashling, Frank W. Ibbett 
and A. B. B. Scott, Municipal Offices, Bournemouth. 


Decomposition of Liquid Dielectrics by the Electric 
Are.— When electric discharge is produced between electrodes 
immersed in a liquid insulating material the initial breakdown 
of the dielectric requires a high P.D. Afterwards the discharge 
can be maintained by a lower pressure. Messrs. E. Urbain 
and Clair Scal, in a Paper presented to the Académie des 
Sciences, describe some experiments made with a Tesla trans- 
former. In studying the liberation of gas, occasioned by arc 
discharges, the temperature of the dielectric should be low, 
as otherwise unduly violent reactions occur. Tetrachlorides 
vield chlorine, saturated hydrocarbons acetylene, ethylene and 
hydrogen,&c. Whereas the decomposition of oils by dis- 
charges undertaken by Grignard at Pittsburg involved a 
pressure of 10,000 volts, Urbain used 1,000 volts only for the 
rupture and from 500 down to 110 volts for the subsequent arc 
discharge. Metallic electrodes should be used, otherwise 
carbon would deposit from organic compounds thus form- 
ing a bridge between electrodes. | 


Institution of Electrical Engineers (Students’ Section).— 
The committee’s report for the 1918-19 session states there 
were eight general meetings and the annual general meeting, 
held at various technical colleges in London. The average 
attendance was 45, the highest being 108. 


The opening address was delivered by Prof. Wilson on Nov. 22, 1918, 
on “ The Permeability of Faintly-Magnetic Materials.” At the meeting 
of March 18 Mr. Howgrave-Gmham showed an interesting exhibition of 
ancient and modem illuminants, including the first types uf incan- 
descent electric lamps. A discussion followed the reading of each Paper, 
including Dr. Crowley’s lecture on “The Organisation of Technical 
Engineers,” tho average number of speakers being six. With the 
cessation of hostilities, early in the session it became possible to revive 
the visits to works, and six visits were made, the average attendance 
being 31. 

No social functions have been keld during the session, but an informal 
dinner is being arranged fur June 6. The Papers Committee of the 
Council are exumining all the students’ Papers held over since the award 
of students’ premiums was suspended, with a view to making awards at 
an early date. ‘Ten meetings of the committee were held. As a prac- 
tical means of obtaining a closer link between the Council and the section, 
arrangements have been completed for (1) the appointment of a repre- 
sentative of Council as a consultative member of the Students’ Com- 
mittee; and (b) the appointment of a representative of the Students’ 
Committee to be present at those meetings of the Council at which busi- 
ness of special importance to students is under consideration. Certain 
of the rules of the Students’ Section have been modified with a view to 
increasing the membership. The report was adopted at the annual 
general meeting cf the Students’ Section on May 23. 


The Technical Development of Telephone Repeaters.— A 
Paper on the above subject was read at the mecting of the 
London Centre of the Institution of Post Office Electrical 
Engineers by Messrs. S. C. Robinson and R. M. Chammey, on 
April 29. In this the authors give an outline of the technical 


developments in telephonic repeaters since their original Paper 


read before the Institution in March, 1917. In the early part 
of the Paper the nature of thermionic currents was briefly dis- 
cussed. The authors then described some types of hard valves 


(:.e., those exhausted as completely as possille by commercial . 


methods) used as telephone relays. The hard type appears 
to be giving promising results, although the soft, or low vacuum 
relay, has been largely used on commercial circuits. The 
average life of such valves should attain 1,000 hours, unless 
the filament is run at too high a temperature. The repeaters 
used on circuits were of the Edison type and the transformers 


of the straight-core type. Magneto signalling has been em- 
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ployed. It iş stated that the improvement maintained on long 
underground circuits was equivalent to 25 to 30 miles of 
standard cable. 


Absolute Scales of Temperature and Pressure.—In a 
_ Paper recently read before the Physical Society, Mr. F. J. W. 
Whipple drew an interesting parallel between scales of absolute 
pressure and absolute temperature as used in meteorology. 
As regards pressure, the fundamental reason for adopting an 
absolute dynamical unit lies in the fact that gravity varies 
slightly from place to place over the surface of the earth. 
The difference is of the order of 4 per cent. and cannot be 
disregarded in meteorology pressures which are required 
accurate ‘to one part in 10,000. For many years pressures 
were habitually given in terms of the barometer reading. 
Subsequently the latter was corrected to let. 45°, but it is 
now becoming general to use absolute units and state results 
in terms of the millibar (1,000 dynes per square centimetre). 
A somewhat similar point occurs in connection with the 
absolute scale of temperature. The temperature scale adopted 
by meteorologists is derived from the Centigrade by the 
addition of exactly 273°. Yet the absolute zero is not 
actually at —273°C., but somewhere between —273-05° and 
—273-27°. There is thus a slight discrepancy, not unlike 
that originally occurring in barometric measurements, which 
deserves to be noted and may possibly lead to confusion. 


Personal. 


Owing to ill-health Sir Albert Stanley has tendered his resignation as 

President of the Board of Trade, and Sir Auckland Geddes, K.C.B., M.P., 
_has been appointed as his successor. 

Mr. C. F. Elwell was made a Chevalier of the Cross of the Crown of Italy 
in January last for services rendered to the Italian Navy. The Rome 
radio-telegraph station, which has rendered great service in the war, was 
designed by Mr. Elwell. It was mainly built out of old materials at hand 
and has the highest wooden towers in the world, viz., 714 ft. high. 

The UNIVERSITY OF MANCHESTER has conferred the following honorary 
degrees : D.Sc. on Prof. P. Langevin, Professor of Physics, College de 
France; Prof. J. C. McLennan, F.R.S., Professor of Physics, Toronto 
University ; Prof. Jean Perrin, Professor of Physical Chemistry, Sor- 
bonne ; and Sir Richard Threlfall, Member of the Advisory Council of 
the Department of Scientific and Industrial Research. The M.Sc.Tech. 
on Mr. A. P. M. Fleming, Head of Research Department, British West- 
inghouse Company ; Mr. H. C. Mensforth, works manager British West- 
inghouse Company; and Mr. S. L. Pearce, C.B.E., chief electrical 
engineer of Manchester Corporation. 


Arrangements for the Week. 


PRIDAY, May 30th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Discussion on the following Paper will be 
resumed by Dr. Walter Rosenhain, F.R.S. : ‘‘ The Mechanical 
Properties of Stecl, with some Consideration of the Question 
of Brittleness,” by Mr. W. H. Hatfield. 


ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. At the Royal Society of Arts, John-street, Adelphi, London, 
W.C. Discussion on ‘“ The Gas-Filled Lamp and its Effect on 
Illuminating Engineering,” to be opened by Mr. F. W. Willcox. 


MONDAY, June 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

7.30 p.m. In rooms of the Chartered Institute of Patent Agents, 
Staple Inn Buildings (South Block), Major Kenelm Edgecumbe, 
R.E., will open a discussion on “‘ The Vicious Circle of In- 
creasing Prices.” 

TUESDAY, June 3rd. 
ROYAL Institution. 

3 p.m. At Albemarle-street. London, W. Tyndall Lecture on 
‘Listening under Water,’ by Prof. W. H. Bragg, F.R.S. 
(Lecture IL). 

RÖNTGEN SOCIETY. 
"8.15 p.m. At the Royal Society of Arts, 18, Jolin-strect, Adelphi, 
W.C. Annual General Meeting; election of officers, &e. 
Paper and Demonstration by N. E. Luboshey on | The Photo- 
graphic Side of Radiography and the Use of Intensifying Screens.” 
PRIDAY, June 6th. 
ROYAL INSTITUTION, ` 

5.30 p.m. At Albemarle-street, London, W.1. Discourse by Prof. 
Sir E. Rutherford on “ Atomie Projectiles and their Collisions 
with Light Atoms.” i i 
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Pulverised Goal Systems in America.’ 


By LEONARD C. HARVEY. 


The general advantages of pulverised fuel include: (1) Flexibility 
of control of fuel and air, and ability to extinguish the fire instantly. 
(2) Complete combustion, even at high rate of burning and elimina- 
tion of smoke. (3) Burning fuel in suspension eliminates the usual 
troubles resulting from formation of clinkers in the fire bed, when 
coal is bumed in grates. (4) Low-grade fuels may be burned 
efficiently regardless of the proportion of ash, sulphur and other 
impurities. When low-grade fuels are burned on grates the capacity 
of the furnace is reduced in proportion to the percentage of incom- 
bustible content, but this does not hold for pulverised fuel burned 
in suspension, as the amount of ash in suspension at any one time 
is small. (5) Very little excess of air is needed. This reduces stack 
loss and power required for draught blowers, and means lesa area 
for flues and stacks. (6) Maximum fuel economy is possible in 
many applications. (7) The expense of supplying coal to scattered 
industrial furnaces is thereby reduced to a minimum. Pulverised 
fuel has semi-fluid properties, flows easily and can be transferred 
through pipes—(a) by means of screw conveyors, (b) in a mass by 
means of compressed air, (c) in suspension by a current of air. 
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Curve A.—Cost of Coal for Driers in pence per ton. 
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C.—Cost of Power for Pulverisers in pence per ton. 
D.—Cest of Power for conveying in pence per ton. 


tillation of volatile hydro-carbons and their union with the oxygen 
in the air. The first process involves high furnace temperature, an 
adequate mixture of air with the gases generated and sufficient space 
for the combustion process to be completed before the gases come in 
contact with cooling surfaces. In the second process the air supply 
must be so arranged that everv particle of fixed carbon is supplied 
with air for its combustion, the temperature being also sufficient 
for the process to be complete. Correct volume and thorough 
mixing of the air is the essential point. With ordinary fuel, even 
with the aid of the latest devices, it is difficult to adjust the air 
supply correctly, and the volume of air must accordingly be twice 
the amount theoretically necessary to secure complete combustion. 
The injection of pulverised fuel in a highly divided state and mixed 
with the correct volume of heated air solves the problem more com. 
pletely. The gases are quickly driven off, a high temperature is 
easily maintained, and combustion considerably improved. The 
surface exposed to the air is enormously greater than when solid 
chunks of fuel are used. To obtain fuel in the finely divided state 
the coal is submitted to an elaborate process of crushing, drying and 
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The difference between G and H shows the actual saving in pence per ton on fuel used in powdered form, making due allowances for all on charges, attendances, &c. 


The above claims were made by Mr. E. F. Coffin in an article in 
i “ General Electric Review,” and if they can be substantiated 
his method of burning fuel is clearly of great national importance. 
This report describes experiences in the United States, which the 
author visited in order to study the process. In his opinion the 
above claims are substantiated in practice. 

The report is diyided into seven chapters. Chapter I. explains 
the principles of the process; Chapter II. attempts to survey the 
economic advantages of the system; Chapter III. contains a de- 
scription of standard mill house practice, and some rival processes 
are disoussed in Chapter IV. Chapter V. is devoted to burners ; 
Chapter VI. deals with special applications: (i.) metallurgical, (ii.) 
steam raising in stationary boilers, (iii.) locomotive practice ; and 
Chapter VII. contains the main conclusions. It may be remarked 
here that the criticisms urged against the process fall under four 
chief heads: (1) liability to explosion, (2) heavy accumulation of 
dust and slag, (3) sapid deterioration of furnace linings, and (4) 
absence of proper control of flame and temperature within a furnace. 
These objections are dealt with in the course of the report. . 

Combustion of fuel consists of two distinct processes, the dis- 


* Abstract of Special Report No. 1 to the Fuel Board ; supplemented 
by Paper by the same author, read before the Iron and Steel Institute. 


pulverising, by familiar methods. The coal is first crushed in a 
breaker, then transported to a dryer similar to that used for cal- 
cining cement (though the temperature should not exceed 200°C. ). 
A magnetic separator abstracts any iron ingredients. The powdered 
coal is distributed either mechanically by means of compressed air, 
or by mixing it with air moving at high velocity. In the original 
report the plant is described in detail (Chapter III.). 

The range of fue] that can be used is very wide, though it may not " 
pay to pulverise coal containing more than a certain proportion of 
ash to heat capacity. Gasworks coke or coke breeze contains too 
little volatile matter to be used by itself in pulverised form, though 
in America it has been burned in conjunction with bituminous coal. 
Hard, low, volatile anthracite can, however, be burned, and in one 
case ash-dumps were successfully used, by mixing the ash with coal. 
A by-product coke with a volatile content of 10 to 15 per cent. should 
be useful for some forms of furnaces. Hard, dry pitch has been 
successfully used in some cases in specially adapted mills, and 
anthracite coals can be burned without undue difficulty. Thert 
is no bituminous coal which cannot be burned in pulverised form, 
even if the ash content is of the order of 30 to 40 percent. Lignites 
and peat contain much moisture but they have been dried for 
efficient pulverisation and used on locomotives and other furnaces. 
Lignites tend to disintegrate when exposed to weather and then 
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cannot be used on hand-fired or mechanical grates in solid form ; 
for pulverised processes, however, such ex posure is of no consequence. 

In the next chapter of the report data are given for the cost of 
pulverisation. Here the pre-war prices are in general increased by 
about 50 per cent. to give the corresponding figures applying at the 
present time. The actual cost of pulverising at present rates appar- 
ently varies from 3s. 6d. per ton for 10 tons daily down to 1s. 10d. 
per ton for 250 tons daily. This includes cost of labour, drier fuel, 
and repairs, but not interest and depreciation on plant nor cost of 
sonveying coal to furance. The prices of plants vary, under present 
conditions, from about £10,000 for 10 to 40 tons per day, up to about 
£20,000 for 200 to 250 tons per day. According to experience given 
by Mr. R. Trautschold in the ‘‘ Coal Age,” the total cost, expressed 
in coal, of coal pulverised, works out at about 43 per cent. with coal 


at 12s. perton. Thus, if one considers only the actual coal saving, 


it would apparently not pay to use pulverised coal at a price for raw 
The increase in the cost of coal during the 
The 


coal below 20s. per ton. 
war has naturally given an impetus to pulverisation methods. 
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its value in B.Th.U.’s. Thus, in one case, with coal costing 30s, a 
ton, pulverising reduces the consumption by an amount equivalent 
to 10s. a ton; pulverising costs were 3s. 74d. per ton, so that the 
actual cost is 23s. 74d., as compared with 30s. 

Following this the report gives a general account of standard mill- 
house practice, including a description of the successive processes 
of raw coal-handling, preliminary crushing, drying and pulverising. 
The magnetic separator consists of a belt-conveyor passing over a 
magnetised pulley which removes tramp iron, pieces of pick heads, 
&c. The removal of bits of iron of any size is vital, otherwise they 
will damage the teeth of the crusher. Driers are heated by hand- 
fired grates, mechanical stokers or pulverised coal burners. Coal 
should be dried to within 1 per cent. moisture, about 10 per cent. 
moisture being extracted at each passage through the drier. When 
the water percentage is heavy it is thus necessary to pass the material 
through the drier a second time. The choice of air-separators or 
delivery of coal dust by suction is more or less a matter ofj,con- 
venience With the former the power required for grinding and ' 
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use of pulverised coal, however, brings about other economies in 
many cases, which may outweigh the actual value of fuel saved. 
Data are next giv en for a series of typical working plants, on & war 
basis. Thus, in one instance, the cost of pulverising and delivery 
amounted to 2s. 6d. per ton, and the total all in cost to 8s. 44d. per 
ton. In other cases total costs of 9s. 24d. and 6s. 2d. are given. 

In the Paper before the Iron and Steel Institute full data for 
capital outlay and operating costs of mills of various capacities, as 
well as small self-contained outfits are given. A survey is also made 
yf the distribution of coal consumption in this country, t.e., in rail- 
ways, in mines, in the iron industry, &c. In most cases appreciable 
savings by using coal in pulverised form might be made ; thus the 
total annual saving practicable at present is put at 11 615, 000 tons, 

-the money value of which at 30s. a ton is rather more than 
£17,000,000, the cost of pulverising being about £11,000,000, and 
the net money saving possible, thus about £6,000,000. In making 
comparisons of cost much depends on the cost of coal treated and 


drying is somewhat higher, but there is advantage as regards¥sim- 
plicity of plant. On the other hand, the passage of the dust through 
the suction fan has a wearing effect on the fan-wheel and cyclone 
separators must be installed to separate the coal dust from the air 
current. The advantages of the two methods almost balance. 
The standard of fineness for industrial coal dust plants in the United 
States is 85 per cent. through a 200 mesh screen, and 95 per cent. 
through a 100 mesh screen. When fuel cannot be dried to within 
5 percent. of moisture air separation methods may be preferable. 
Lignites containing 13 per cent. moisture have been successfully 
pulverised in screen mills. 

The author then proceeds to give a description of the process of 
transportation of coal dust to burners. In some cases the pulverised 
coal storage bins are dispensed with, the coal from the pulverising 
mills being delivered direct into a screen conveyor from the millhouse 
to the building where the burning takes place. But these cases are 
becoming exceptional; methods involving the use of compressed 
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air or low-pressure air currents are now preferred. There are three 
systems (1) the “Screw Conveyor” system, (2) the Air-mixture 
(Holbeck) system, and (3) the Air-pressure transportation system. 
The screw-conveyor system is the oldest, but is hardly advantageous 
except for very short runs. The air-pressure transportation method, 
which makes use of blowing tanks fed as required from the pulverised 
coal bins involves relatively small pipes and normal bends led over- 
head or underground with the same convenience as gas or heater 
mains. In the air-mixture system the coal dust is delivered at the 
millhouse with approximately half the quantity of air required for 
combustion, at a pressure of 10 to 12 oz. per square inch, and at a 
speed of 90 ft. per second. Explosion and non-return valves have 
been recommended but the danger of explosion seems remote. 

The question of pulverised coal storage and spontaneous com- 
bustion is next discussed. Coal bins may hold 20 to 200 tons of 
crushed coal, according to the size of the mill. A few days’ supply 
can be safely housed. It is sound practice not to store more than 


48 hours’ supply of dried coal, as within this period spontaneous ° 


combustion is improbable. A 24 hours’ supply is the limit recom- 
mended for pulverised coal at the millhouse. However, at the mills 
visited no great danger of explosion was apprehended and merely 
common-sense precautions were taken. In fact, asa result. of many 
years’ successful experience, the danger of explosion has almost 
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been forgotten. Cases are recorded in ‘which bins, close to the 
furnace, were continually too hot to touch, yet during seven years 
no flare, fire or explosion has taken place. Confirmatory evidence 
is supplied by a report by Mr. C. P. Beistle, chemist to the Bureau 
of Explosives, U.S.A. He remarks that while pulverised coal is less 
subject to dust explosions and spontaneous combustion than other 
coal, experience relates chiefly to bituminous coal or lignite as pul- 
verised anthracite coal can only be used when mixed with other coal. 
Among the precautions suggested are (1) limiting the height of the 
coal pile to 10 to 12 ft., (2) isolation of coal from adjacent sources of 
heat, such as steam pipes, flues, direct sunlight, &c., (3) keeping 
bins, dryers, conveyors, &c., as tight as possible so as to prevent 
escape of pulverised coal into the atmosphere, (4) permitting no 
lights other than incandescent electric lights in places where pul- 
verised coal is prepared, stored or handled. 
A brief description of common types of feeders, mixers and 
burners is given in the report, and is amplified in the Paper read 
before the Iron and Steel Institute. The general tendency is to use 


low-pressure air supply for mixing with and introducing coal dust 


into the combustion chamber, and bumers are, therefore, simple. 
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Often coal dust is simply allowed to fall by gravity. Pressures from 
2 to 6 or 8 oz. per square inch are commonly used. The Pruden 
carburiser or mixer is mentioned as effecting perhaps the most 
perfect mixture of coal dust and air. The powdered coal when 
withdrawn by the screw-feeder from the bunker is mixed with a 
primary supply of air and the mixture then conveyed to a second 
chamber, where the balance of air needed for perfect combustion 
is introduced. For open hearth work compressed air at 60 to 80 lb. 
per square inch is often used for ejecting the fuel from the supply 


_ bin and for directing the flame on to any particular portion of the 


bath. 

The various applications of pulverised coal systems are dealt with 
fully, a general review being given in the report, while metallurgical 
processes receive special treatment in the Paper read before the Iron 
and Steel Institute. In the report the cement and copper-smelting 
industries are briefly mentioned. More attention is givep to the 
steel industry, opinions from a great number of users being collected. 
The requirements to be met in heat treatment steel furraces, heavy 
forge furnaces, puddling furnaces, &c., differ considerably. On the 
whole, experience seems very favourable. Jn many cases pulverised 
coal offers considerable economies over other fuels. In heat treat- 
ment furnaces the metal is said to prove softer to work and there is 
less oxidation, while in puddling furnaces the\iron can be worked up 
with greater uniformity and speed. Similarly, in sheet and pair 
furnaces and annealing furnaces, pulverised coal firing has proved 
most valuable in maintaining a constant temperature with relatively 
little attention. Annealing boxes last longer owing to smaller 
oxidation, &c. In all these cases the measures taken for the re- 
moval of ash and slag are of importance. 

Special interest attaches to experience with the system for steam 
boilers. In this field little progress was made until the last five 
years. The elimination of the ash problem, more difficult in this 
case than in metallurgical furnaces, has now been successfully 
achieved. The Texas, Missouri, Kansas & Texas Company is 
mentioned as the first to put down a comprehensive coa]-pulverising 
plant for purely boiler house work, and the system was subsequently 
introduced at the new power station of the Puget Sound Traction 
Company with 4,100 H.P. boiler capacity. This may be regarded 
as the first decisive test. In early days of boiler firing accumulation 
of ash and slag on boiler tubes, flue sheets, &c., gave much trouble, 
and Mr. Bettington accordingly designed special vertical water-tube 
boilers for use with pulverised coal. In this design special pro- 
vision was made for running off the ash slag in liquid form. Mr. 
R. Turnbull Mawdsley has described the use of such boilers at the 
municipal electric supply station of Johannesburg. He sums up 
the advantages of pulverising coal by remarking “ that it is possible 
to put this boiler on the range within 25 minutes of lighting up from 
dead cold. As soon as the fuel is shut off the fire is extinguished 
like a gas jet and there are practically no stand-by losses.’ How- 
ever, pulverised coal can now be applied to any type of standard 
boiler and special design is unnecessary. By cutting down the 
velocity of hot gases in the combustion chamber to a minimum the 
bulk of the ash can be removed before the gas reaches the boiler 
tubes, and the residue is only in the form of dry dust, capable of 
being easily dislodged with a steam jet. A summary of the ex- 
perience of the Kansas, Missouri and Texas Railway during the 
winter of 1912, when the natural gas supply was limited in quantity, 
is given, the results with a variety of fuels being tabulated. Similar 
favourable experience has been obtained at the American Loco- 
motive Company's Schenectady plant. In the latter emphasis 
is placed on the avoidance of vertical walls and arches which had 
failed to withstand the high temperature flames and the substitution 
of simple outwardly inclined walls. Practically no repairs were 
required for 18 months’ running. Tests made by the Puget Sound 
Traction, Light and Power Company are equally interesting as 
showing how early difficulties have been overcome. 

The following data from tests are given :— 


Duration of test . 12-8 hours 
Average boiler horse- -power dev eloped 357. 

Total water evaporated .. 143.231 1b. 
Average temperature of feed water 185°F. 

Average steam pressure 106-5 lb. gauge. 
Average temperature of steam 399°F. 
Average flue gas temperature 528°F. 


Li ... O-17 in. water. 
oe 179, 3; 0, 294. CO,0°,. 


Average draught at uptake 
Average flue gas analysis 


Total coal burned ; 18.389 lb. 
Actual evaporation per Tb. of coal | . 7°8 Ib. 
Equivalent evaporation from and at 212 deg. 8:6 lb. 
Boiler efficiency 71 per cent. 


It was noticed that cane the test the boiler could be forced to 
200 per cent. of rating without apparent damage to brick setting or 
tubes. The stack was perfectly clear and there was no fusing of the 


May 30, 1919. 


ash. There was no formation of slag in furnaces or on the tubes, 
no shower of ashes from smoke stack, and no damage to boiler from 
heavy overload. 

The remaining sections of the report deal chiefly with favourable 
experience on locomotives and the possibilities of applying pulverised 
coal to domestic and office heating on the central heating system. 

In conclusion the following conclusions of the author may be 
summarised :— 

1. The advantages of burning coal in pulverised form have been 
definitely proved in actual practice. 

2. The heat values of coals can-be utilised to a far higher degree 
by this means of firing than by any other process. 

3. In certain circumstances initial costs for pulverised coal plants 
are considerably less than the costs for installing producer gas plants. 

4. Economy in fuel consumption of from 20 per cent. to 50 per 
cent. can in many cases be effected by the use of coal in pulverised 
form. 

Of the 513,500,000 tons of coal used in America in 1914 for all 
purposes, of which, say, 205,400,000 tons were used in the metal- 
lurgical and steel industries and for railway locomotives, some 
41 million tons would have been saved if pulverised coal had been 
used exclusively for these purposes. 

5. There is little or no economy to be effected by the introduction 
of pulverised coal-burning apparatus, in substitution for existing 
efficient mechanical stoker installations, but for initial installations 
the latter plant can be installed at a lower cost and will show in- 
creased overall economies over mechanical] stokers. 

6. Almost any grade or quality of fuel, anthracite, bituminous, 
lignite or peat, can be used efficiently in certain circumstances, in 
pulverised form. 
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7. High ash fuels, containing 30 per cent. or 40 per cent. ash can. 


in some cases be used. 

8. Large quantities of what is considered waste coal can be used 
to good purpose, and that culm and slack heaps at mines can be at 
once turned to profitable account. 

9. In suitably designéd plants there is practically no danger 
whatever of the possible explosion of coal dust. 

10. With the precautions as to limited storage recommended, 
spontaneous combustion introduces no apparent difficulties. 

11. That the slag or dust resulting from the ash in coals can be 
conveniently and effectively handled and removed from all classes 
of melting and heat treatment furnaces, stationary boilers and loco- 
motives, small furnaces such as rivet-heating furnaces being an 
exception. 

12. A very important start has been made in connection with the 
firing of large power house boiler plants by this means, and that its 
extension in this direction is likely to develop rapidly. 

13. In view of the attention now being given to marine boiler 
firing by this means, useful and important results are to be expected. 

14. Owing to the very considerably reduced amount of labour 
incidental to a pulverised coal plant, as compared with hand firing 
and, in certain cases, stoker firing, the labour saving is a most im- 
portant feature introduced by this system of burning coal. 

Saving in labour is particularly marked in connection with the 
firing of railway locomotives by this means. 

15. In view of the smokeless combustion of pulverised coal in 
metallurgical furnaces, and especially in the steel industries, for 
boiler firing and for locomotives, the abatement of smoke nuisances 
in large cities by this means can be accomplished to an appreciable 
extent. 


The “$ Emcol ” Motor. 


The problem of enclosing a motor or dynamo is to get rid of the 
heat generated in the machine. The dissipation of heat from a given 
surface is a known quantity depending upon the nature of the surface, 
and the difference of temperature between the surface and the 
cooling air. This quantity is also varied by the convection currents 
of air, and if blown artificially, by the velocity of the im pinging air. 
This last variable diminishes in increment as the velocity increases 
and tends towards a constant value after a certain wind velocity is 
reac hed. 

It is therefore apparent that the output in horse-power of a 


totally enclosed motor is limited to 


“ST 
(1 —E)746’ 
rise, S=total surface of motor, E=efficiency, C=constant=(Per- 
missable watts per square inch per degree rise), depending upon the 
nature of the surface, &c. 

There seems little prospect of materially improving the efficiency 
until some new material of higher conductivity than copper or an 
improved magnetic iron is discovered, and as both these desiderata 
are most unlikely to be materialised at present, we must turn otr 
attention, if we wish to reduce the cost and the size of totally- 
enclosed machines, to increasing the cooling surface or its effective- 
ness. In order that the heat generated in the armature may escape, 
it must pass first into the inside air, then into the cast-iron frame, and 
from the frame to the outside air. In the cases of the field C*R 
losses, some of the heat will be conveyed by conduction directly 
to the frame. There are thus five separate resistances to the flow 
of the heat :— l 

1. The resistance of the surface where the heat is generated. 
internal air. 
internal surface of the carcass. 
cast-iron casing. 
exterior surface. 


where T =tem perature 


?9 99 99 


a9 99 4 99 


Experiments show that the heat radiated from the surface of cast 
iron is from 2 to 2:5 B.Th.U.’s per hour per square foot of surface 
for 1°F., depending on the nature of the surface, convection currents, 
Èe. 

The heat transmitted per square foot per hour through a plate 
lin. thick is given by Peclet as 230 B.Th.U. for a temperature 
difference of 1°F. between the two faces. : 

These figures show thit the resistance to the passage of heat from 
| the inside to the outside of an enclosed cast-iron casc is nearly all 
at the surfaces, the case, if | in. thick, only representing about 1 per 
cent. of the total resistance, from which it is obvious that the thick- 
ness of the enclosing walls is of very little 1m portance froun the point 
of view: of heating. 


, 


As the internal surface offers nearly half the total resistance to the 
passage of heat from the interior to the exterior of a motor, it is 
evident that merely increasing the outside surface by ribbing or 
similar means is of little value unless the interior surface is also 
increased. Similarly if an attempt is made to cool the motor 
artificially by forced draught on the outside, the gain is not very 
effective unless some means are used to increase the area, or effective- 
ness, or both, of the inside surface. 

The method by which the “‘ Emcol” patent provides a greatly 
increased cooling surface, amounting in some cases to 10 times the 


effective area as compared with the ordinary totally enclosed 
motors, has been described in the case of alternating-current motors 
in our issue of the 18th January, 1918. 

The designers,.Mr. P. A. Mossay and Mr. H. C. E. Jacoby, have 
now obtained equally effective results with totally-enclpsed direct- 
current motors by a development of their method in a very simple 
manner, and we recently inspected a 50 H.P. direct-current motor 
built under this patent. The arrangement is of extreme simplicity 
a> illustrated by accom panying drawings. 
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F Tunnels or ducts J. and E. are cast in the magnetic ring, which 
surrounds the motor; or in other words, the yoke is cast in two 
annular rings held together by a number of distance pieces DD, 
which form the walls of the tunnels. 

Each ring carries half the flux. 
through into the inside of the motor. 

The end covers are made with half as many holes as there are in 
the body, so that those tunnels which have passages P into the body 
are blocked to external air; the remaining half from holes straight 
through the yoke, through which air from a fan F is passed. 

The internal hot air circulates through the tunnels in a complete 
closed circuit, passing through the motor and back through the 
tunnels, as indicated by the arrows. 

The motor is totally enclosed, that is to say, no air can pass from 
the outside to the inside of the motor. The cooling air passing 


Alternate tunnels, 11, break 
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through the alternate tunnels into the yoke and out again, does not 
‘enter the motor, but merely cools the carcass. By this arrangement 
the effective cooling surface of the motor is greatly increased, and it 
is claimed for the invention that the output of the motor when 
totally enclosed by the “ Emcol ” method is the same as that of the 
standard open-type motor of the same size and design of armature 
and fields. The only extra material required is the material used 
by the walls of the tunnels, and the addition of a fan; this material, 
in the case of a 50 H.P. motor running at 640 revs. per min., weighs 
about 3 cwt. 

As proof of this, a standard 50 H.P. Westinghouse motor was 
chosen, and a new body and end covers were fitted to it. The 
armature, fields and poles were not in any way altered, and thia 


Fia. 3. 
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motor is the one which after alteration we illustrate in Fig. 1. The 
motor was fan ventilated before al'eration to the “ Emcol” type, 
so that it formed one of the most difficult cases to deal with. 

The power taken by the fan is very small; light load megsure- 
ments ma t 
0-48 kw. for the power absorbed by the fan, that is approximately 
1 per cent. of the input. By the use of a more efficient fan this 
could be reduced to the negligible figure of $ per cent. 


We give in Fig. 7 the results of a 6-hour test which show that the 
motor, when converted to the “ Emcol” type, will give 50 H.P, 
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within the limits allowed by the British Standardisation rules. 
The armature of this motor was not the best suited for the “ Emcol ” 
type, because there was very little ventilation either to the inside 
of the core or to the armature coils; the armature was covered to 
prevent the dirt which is carried into the motor when fan-ventilated 
from collecting in the interstices of the winding. This cannot 
happen in a totally enclosed motor, and the designers claim that by 
ventilating the armature referred to above, the output when arranged 
as an “ Emcol” motor could be increased to 60 or 70 H.P. within 
the tem perature limits of 50°C. i 

The success of these tests shows that it is possible to produce 
totally-enclosed motors up to 60 H.P. at a manufacturing cost no 
more than 5 per cent. above the cost of the open type. 

Enclosed motors up to 200 H.P. can be produced commercially, 
which is an enormous advance. Before the introduction of the 


“ Emcol” patent, it was generally considered that 50 H.P. was the 
limit of the tetally-enclosed motor on a commercial basis. 

Fig. 3 shows a three-phase motor designed for textile work. 
Fig. 4 is a 15 H.P. direct-current motor built for a chemical factory 
to work in acid fumes. | 

It is evident that the principle can be applied equally well to 
railway motors, tramway motors, &c. The invention is of particular 
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advantage for coal-cutting motors, and all cases where small 
dimensions are imperative. 

The “ Emcol” method admits of indefinite expansion. Thus each 
hot-air tunnel can be made with a cold-air tube passing through the 
middle: Also the width of the tunnels can be decreased so as to 
provide a greater number of tunnels. . 

Figs. 5 and 6 show alternative arrangements. It will be noticed 
that in all these methods the exterior of the body is either ex posed 
to the outside air, or cooled by a fan draught, so that full advantage is 
obtained from the extra surface added without taking from the out- 
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side surface of the motor, and this is one of the causes of the great 
success of these patents. 

The cost of production of the ‘‘ Emcol ” motor is stated to be not 
more than 5 per cent. above that incurred by producing the standard 
open-type machine, and the patentees expect that the majority of 


motors now classed as protected, drip proof, rain proof, &c., will be 
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in the future built on the lines described above. There will, however, 
always be cases where the open type is good enough, and to provide 
for this without incurring the expense of running two lines, the 
designers have developed the type shown in Figs. 5 and 6. Fig. 5 
shows an open-type motor, the design being very similar to the 
ordinary standard motor, and just as cheap to build. This motor 
can be made totally enclosed on the “‘ Emcol”’ principle by the addition 
of covers, and by inserting tubes as shown in Fig. 6. The tubes 
are secured by expanding the ends with a drift, and the enclosing 
covers are secured in the usual manner. Manufacturers who adopt 


this design will only need to stock one ty pe of motor, and the necessary | 


covers and tubes; these last two items are of little value, and take 
up little space in the stores. A stock machine can then be supplied 
either open or enclosed. The operation of fixing the tubes is very 
quick and inexpensive. 
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The output or rating of the “ Emcol”’ type of motor will be the 
same for the open type, or when supplied totally enclosed. The 
value of this will be realised when it is remembered that the usual 
practice is to rate a 50 H.P. motor, open type, as 20 H.P. totally enclosed, 
and a 150 H.P. open-type motor will give about 50 H.P. when totally 


enclosed in the ordinary way. It is confidently expected that the e 


saving in manufacturing effected by making only one type of motor 
will reduce the cost of the totally enclosed machine to the level of the 
open type. 

We consider that a real advance has been made in motor design 
by Mr. Mossay and Mr. J acoby— perhaps the most important since 
the introduction of the interpole. 
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Magnetic £ Storms. 


At the meeting of the Institution of Electrical Engineers on 
Thursday, May Ist, Dr. C. Chree, F.R.S., superintendent of the Kew 
Observatory, delivered a lecture on this subject. 

Dr. CHREE said, in the course of his lecture, the term “‘ magnetic 
storm ” was usually confined to large disturbances, but a disturbance 
that would be very ordinary in hizh latitudes might be outstanding 
near the magnetic equator. Classification, if based on size, would 
be largely dependent on where the records were taken. In this 
lecture the term “ magnetic storm ” was taken to include all magnetic 
disturbances not due to human agency. Our knowledge of magnetic 
storms was still scanty, considering that magnetographs came into 
operation more than 60 years ago. That was due to the fact that 
he general public thought that all that had to be done was to or- 


. ganise a few laboratories and to publish a summary of, observational 


results. Asa rule the staff of one observatory knew little about any 
records except its own. In this country prior to 1908 there were no 
two observatories running magnetographs which were under a 
common control, and under these circumstances it was, perhaps, not 
surprising that the comparative study of magnetic storms at different 
parts of the United Kingdom was still in its infancy. As the outcome 
of a conference with representatives of the Institution of Mining 
Engineers a little over a year ago, the Director of the Meteorological 
Office agreed to supply week by week to the Institution of Mining 
Engineers and to certain journals information about the magnetic 
declination at Kew Observatory. Mean values were given for the 
12 two-hour periods of each day. The days were classified as ‘* 0,” 
“1, or “2,? “0” meaning a day free from any but small dis- 
turbances, “1” a day all or part of which was moderately or con- 
siderably disturbed, and “‘ 2 ” a day part or all of which was highly 
disturbed. The normal value for an hour was the mean declination 
of the compass derived from all days, excluding those of character 
2° Departures of 30” from the normal might occur, or on ex- 
treme occasions even 1°. From March 17, 1918, to March 16, 1919, 
154 days were of character “0,” 138 of character “1,” and 73 of 
character “ 2.” The year 1918 had, on the whole, been more than 
usually disturbed, especially during December. The records showed 
that declination observations taken between 4 p.m. and 4 a.m. were 
much more likely to suffer seriously than those taken between 
4 a.m. and 4 p.m: This seemed a result of some practical importance, 
because the smallness of the regular diurnal changes and the reduc- 
tion of artificial disturbances at night had encouraged mining 
engineers to consider the night hours especially favourable for 
observations of high precision. Every facility now existed for a 
magnetic comparison of Kew and Falmouth, the old magnetic curves 
of Falmouth having been transferred to the custody of Kew Obser- 
vatory. The resemblance of the Kew and Falmouth curves, even 
in minute details, was usually very close, and it was tolerably certain 
that the magnetic character of the day for any place in the south of 
England could be inferred satisfactorily from a study of the Kew 
curves alone. It was desirable to know whether the increase in 
range relative to Kew shown at Eskdalemuir, Stonyhurst and 
Falmouth obeyed any regular law. In the winter months (for which 


alone Eskdalemuir results were available) there were the three 


relations (Hskdalemuir range)~(Kew range)=2-14; (Stonyhurst 
range)—(Kew range)=1-79; and (Falmouth range) —(Kew range) 
=1-21. Relatively to Kew, the-north latitude and west longitude 
of the other. three stations were: Eskdalemuir-+-3°.9N-+2°.9W 
Stonyhurst + 2°.4N+2°.2W., Falmouth —1°.3N+4°.8W. The rela 
tions between these ranges were all approximately in harmony with 
the equation 
Range=(Range at Kew)[14+-0-23A,+0:10A7]} . . . (1) 

where Ad and Al are the north latitude and west longitude relative 
to Kew measured in degrees. 

In the summer months, however, from the Kew, Falmouth and 
Stonyhurst ranges one found. 

Range=-(Range at Kew)[1+0:19A?24+-0-:06Al] . . . (2) 

The application of either formula to the country at large was 
necessarily speculative. There could, however, be little doubt that 
at least in 1906 and 1909 the size of irregular D (declination) move- 
ments throughout England increascd something like 20 per cent. 
for an increase of 1° in latitude. If the formula (1) were applicable 
throughout the whole of the United Kingdom, irregular D changes 
at Unst, in the Shetlands, and Lewis, in the Hebrides, would be 
fully thrice as great as those in the extreme north-west of Ireland, 
and 2} times as great as at Kew. Of all forms of magnetic disturb- 
ance the S.C. (sudden commencement) had probably attracted most 
attention. Ate low latitudes like that of Alibag (Bombay) the 
changes in the D (declination) and V (vertical force) during an S.C. 
were insignificant, while H (horizontal force) increased rapidly for 
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several minutes. The phenomena at He wan (Egypt) were similar. 
When one came as far north as Kew the pre-eminence of the H 
movement diminished. The principal feature was still the rise in H, 
but it was sometimes preceded by a small rapid fall. At Eskdale- 
muir the oscillatory tendency was more prominent. 

The lecturer then made comparisons of records and observations 
in various parts of the world compared with those made in the 
United Kingdom. He went on to say that Dr. Moos, in discussing 
Bombay observations on the phenomenon of the crest (the duration 
of the elevated portion of the record between the prominent upward 
and downward movements), suggested a seismic origin, but seemed 
unable to make up his mind on the point. The phenomenon was 
obviously not a local one, but he (Dr. Chree) saw no reason for 
associating it with mechanical strains and stresses in the earth’s 
interior. It recalled a suggestion made by Prof. Birkeland and 
Stormer to account for aurora in lower latitudes. Aurora and 


associated magnetic storms were, according to those gentlemen, - 


due to electrical ions or corpuscles from the sun. The suggestion 
was that the earth got possessed at the commencement of a magnetic 
storm of a sort of Naturn ring of electrified particles lying approxi- 
mately in the magnetic equator, but at a very great height. This 
would be equivalent to an electrical current, the feld of which would 
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bring towards the equator ions which would otherwise have found 
their way to near a magnetic pole. The S.C. and the movement 
ending the crest might be associated, the former with the creation, 
the latter with the dissolution of the ring. There were, however, 
various apparently irreconcilable phenomena. The crest, when 
recognisable during a large magnetic storm, seemed to have usually 
but a short existence as compared with the aurora. It seemed to be 
most prominent and long continued in the case of comparatively 
trifling storms, and during those aurora was seldom seen in low 
latitudes. It was known to-day that the phenomena in regard to 
magnetic storms were not lawless. A few general characteristics 
had been detected. Vertical forces showed a marked dependence 
in local time. At Kew and elsewhere in Western Europe it was 
usual on disturbed days for V to be enhanced in the afternoon and 
depressed in the early morning. At the commencement of a storm, 
at least when there was an S.C., H tended to rise. After a time, 
varying from storm to storm, elevation was succeeded by depression. 
In most cases where a storm had been some hours in progress H was 
markedly below its normal value. A recovery finally set in, which 
might be conspicuous long after large oscillations hadceased. The 
lecturer exhibited tables showing relative amplitudes at stations 
in various parts of the world. 


Theory of the Aron Meter: A Note on the Effect of 
Impulsive Forces on Pendulums. 


By H. G. ROWLEDGE., 


Summery.—The effect of an irregularly varying attraction on the frequency of a pendulum is considered. The author concludes that 

such errors as may arise by usinga pendulumjto measure an irregular attraction are compensatory and that in a large number of periods 

the compensation, by the law of averages, tends to become exact, so that the time-integral of the attraction is correctly registered by 
the oscillations of the pendulum. 


My purpose in this note is to discuss an interesting part of 
the theory of disturbed simple harmonic motion which, as far 
as I have been able to ascertain, is not dealt with explicitly in 
the text-books. I shall consider the problems suggested mainly 
as mathematical exercises, although, as a matter of fact, I may 
explain that they were propounded by an engineer who had to 
consider the suitability of an electric meter of the pendulum 
(Aron) type for measuring a violently fluctuating supply. No 
doubt there are many more things affecting the practical 
question from the point of view of the electrical engineer than 
are dreamed of in my philosophy, yet the purely dynamical 
theory will apply to the Aron meter, subject to any further 
considerations which the engineers may find it necessary to 
add to make it complete. 

Briefly the problem is to find a method of comparing the 
effect of impulsive forces on the frequency of a pendulum with 
the effect of constant forces, and I think perhaps the simplest 
way of approaching it, in its essential elements, is in something 
like the following form. 

Suppose a simple pendulum of length / oscillating under 
gravity through a small angle of a radians on each side of the 
vertical position and having, by the usual theory, for the time, 
say, To of half a swing, . 


r,="(-). Me) es a eee 


For our purpose we only need to consider half a swing (that 
is, @ quarter period) as, by due attention to the interpretation 
of the signs, our results may be at once generalised. 

The length s of the path of the bob for the half-swing will be 


| Seal a ae ew, (2) 
and the mean velocity, say, V, of the bob will be 
al 
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But now suppose the pendulum to come within the influence 
of another field of force (supposed uniform) similar to the 
gravitational field, the intensity of which is kg instead of g, so 
that instead of the vertical attraction being equal to g it now 
becomes g(1-++&). 


If the new force is constant throughout thè half-swing the 
new time, say, 7,, will be 


T=" ( y “a 
=a FE) o (4) 
and the mean velocity Vr will be 

al 
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So far all is very simple, or at any rate very familiar, but 
suppose the new force instead of being constant during the 
half-swing is summed or integrated with respect to the time 
for the time 7;, and its time-integral value for that time applied 
to the pendulum at the extreme end of its arc, as an impulse 
generating in the bob an instantaneous velocity, say U, we 
have (putting a for sin a) 


Tk - 
af kgdt=U=-akgT;, . . . . . (6) 


or if the impulse is applied when the pendulum makes an angle 
a/n with the vertical, we have, say, 


U a . 
n TnT ° . . e . A ; (T) 


It is easily seen that the mean velocity of the bob, say Vz 
is always greater when the force is applied as an impulse than 
when it is applied as a uniform constant force, provided that 
the impulse is applied at the extreme end of the arc, and ob- 
viously we should have Vz=V, if the impulse were applied in 
the perpendicular position of the pendulum. It, therefore, 
follows that there is some point in the arc for which we must 
have Fz= Vx if the impulse is applied at that point. The de- 
termination of this point of equal effect is an interesting pro- 
blem. I have not been able to find a method of effecting it, 
with exactness, in the general case, but, by an elementary 
method we can, with the aid of the method of limits, find an 
expression which will give a good approximation when the 
added force is either small or great in comparison with g and 
which approaches exactness as nearly as we please if we make 
the added force sutħciently small (or great). 

For, if the constant velocity U/n were added to the bob when 
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it has yet to travel 1/ath part of its half-swing, the mean 
velocity of the bob for the half-swing would be 


VV otU/n) 
Zj i 
“<< (Vot+Ujn)+ Vo 


if the two velocities were independent of each other. This, of 
course, is not the case, but as the added force grows smaller 
and smaller its effect in diminishing the part of the velocity 
due to the acceleration of gravity tends to vanish and in the 
. limit the form of the expression holds good. The approxima- 
tion is aided by the fact that the gravitational acceleration has 
its greatest value before the impulse is added and that the 
velocity tends to become constant near the perpendicular 
position. It, therefore, appears that the point of equal effect 
can be found, approximately for small or great, added forces 
and exactly for an indefinitely small, or great, added force by 
equating this expression with Vx and solving for n. The 
equation, when integralised is a quadratic, and we find 


EVV [UAV o PAV VV VU) 
= AV — VV o) i 


the negative sign for the quantity under the radical index being, 
we find, the appropriate one for the root required. The par- 
ticular value of n which satisfies (9) we will call x’. 

It is now a good exercise in algebra to insert the general values 
of V,, Ve, and U in equation (9) from their definition equations 
as given above, and simplify so as to obtain the expression in 
terms of k. The result is 


V= (8) 


(1k — 1: Fa ALIE ; 4 
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, 
m = 


(10) 


which shows that n’ is a function of k alone ; that is to say, it 
is independent of lor a or of any particular value of g. It will 
easily be seen that n’ assumes the indeterminate form 0/0 when 
k is actually zero, the interpretation of which is, of course, that 
& zero impulse may be applied at any point of the arc and will 
have the same effect as a zero constant force. n’ has, however, 
a definite value when kis indefinitely small. This value, which 
is the important one for our purpose, can be determined by 
putting 4k for (1+)'—1 and neglecting terms of the second 
order, when it appears that the limit of n’ for k=0 is n/V 2= 
22214. Electricians will, perhaps, recognise some connection 
between this result and the *‘ form factor” of a sine wave in 
alternating-current theory. In the case when k becomes inde- 
finitely great we can show, by similar elementary methods that 
as k grows greater and greater ” creeps asymptotically to unity. 
Both cases furnish instructive examples in the evaluation of 
the limits of algebraical expressions and the proposed deter- 
mination is thus effected for the case of an indefinitely small 
added force. 

The following is a very short table of numerical values of the 
function n’ for values to which our methods may be considered 
applicable :— ; 


k en 
Indefinitely small .............0....... 22214 
| 1p Renee tae eer ee 21333 
OPS: EA EEEE TA 2:0672 
10,000 vasaio aeneae T0060 
Indefinitely great ........ 00ean. 1:0000 


Under the influence of a constant force the point in the arc 
which divides the time equally is the fraction equal to sin 7/4 
or 0-707 measured, from the vertical position, or 0-293 from the 
extreme end. This follows directly from the fact that the 
Space-time curve is a sine curve. It should be noticed that 
the middle-time point for a constant force and the point which 
I have called the point of equal effect are different except in 
the case of one particular value of k. 

The important point of my argument, thus far, is that for 
any value of k there is some point in the arc at which the im- 
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pulsive force will have the same effect upon the time of the 
half-swing as if the impulse were evenly diffused throughout 
that time. The, impulses applied nearer to the extreme end 
of the arc will have a greater effect and those applied nearer 
to the perpendicular position a less effect than would be caused 
by their corresponding equally diffused forces. 

I may remark that each time an impulse occurs the amplitude 
and the phase of all the subsequent oscillations will, generally, 
be altered, but, so long as the amplitude remains reasonably 
small, I do not think the present argument is affected and, in 
the long run, the amplitude effects of impulses in the same 
direction as the pendulum happens to be travelling may be 
expected to be cancelled by those happening in the opposite 
sense. When an Aron meter is actually subjected to a “ jerky ”’ 
supply the constantly changing amplitude is very noticeable. 

We now come to the problem of the effect of an added 
“jerky ” force on the frequency of the pendulum, but before 
attempting to make use of the preceding theory for this pur- 
pose, it is necessary to say a word as to certain cases which 
must be excluded from my argument. 

First of all, if the added force is a continuous and definite 
function of the time, its effect can be studied by means of the 
solution of the differential equation, 

d*x/dt??+cer—f(t), 

which is familiar to students of such subjects as alternating- 
current theory, the theory of the tides, &c. This is not the 
kind of case we have to deal with. I also exclude the case in . 
which an impulse is applied at equal intervals of time, at least 
if the intervals correspond exactly to the period of the: free 
swing of the pendulum ; for in that case, whatever may be the 
initial conditions in regard to phase relation, there will be a 
continual change of this relation until the impulse occurs at 
the vertical position, where, since there is no longer any effect, 
it will continue to recur and the pendulum will oscillate with 
its free period. This conclusion is borne out, in a striking 
manner, by some interesting experiments made with an Aron 
meter by my friend, Mr. T. Rowland, the acting City Electrical 
Engineer of Peterborough, in which these conditions were 
approximately obtained. á 

If we have to consider any very irregular force we may regard 
it as consisting of a great number of impulses of varying mag- 
nitudes occurring at equal infinitesimal intervals of time and 
the theory of averages, or mean values (which terms, following 
the late Prof. Chrystal, I prefer to the more, usual name— 
“ probability ”), may enable us to compare the total effect of 
such a force on the pendulum periods with the effect of an 
evenly diffused force equal to its time-average. value, which 
latter force would obviously be correctly measured by the ` 
frequency of the pendulum. 

For this purpose it is negessary to consider more closely the 
phase aspect of the oscillation. Hitherto I have considered 
the effects of impulses which are supposed to occur at specified 
space points in the amplitude ; we must now think also of 
time points in the period, or phase points, which I shall denote, 
as usual, by 9. It will be convenient to take 9 equal to zero 
when the velocity is zero and to vary between 0 and 4x during 
our ‘half-swing under gravity, so that 47 corresponds to To. 

Having already found that the point of equal effect for an 
infinitely small impulse is the instant when the bob has yet to 
travel 1 /2°22144th part of its half-swing, we can easily find the 
corresponding phase point. (In this case the velocity and 
consequently the period may be considered to be unaltered.) 
An inspection of the space-time curve will show that we have 
only to find the angle whose sine is 0-45016 and, if we call that 
angle fy, the required phase point will be 47—fy. It will be 
found that 8,=—0-46694, using radian measure which is the 
more convenient for our purpose. It should be noted that 8 
is the part of the time under gravity which remains after the 
point of equal effect. Other values of k can be more or less 
approximately obtained in the same way, Bo being equal to $2. 

If the time under gravity is T, it follows from the usual 
theory that the time under g(1-++4) or Tk is given by 

E ce, te os LD) 
Vit+k 2V1+k | e 


624 


putting 47 for Ta which we may do without loss of generality, 
if we remember that our expressions will not represent the 
actual times, but will be proportional to them. The time to, 
the application of the impulse is, of course, the same as under 
gravity. It easily follows (I omit details for brevity) that the 
remainder of the new time of the half-swing after the impulse 
is applied at the point of equal effect, say T, is 


See Ih —) , (12 
T Bx ia (1 TEE; , | ) 
Px being the remainder of the normal time and Aa l s 

L 
the amount by which the normal time is shortened. Bx cannot 
be less than 0-46694. l 

It should be noted that t is shorter than fk unless 
k=0. This expression incidentally gives another proof that 
Bo =z, which we previously found by evaluating the limiting 
value in equation (10), for clearly in this case this expression 
for the remainder of the time must vanish and 14V 1-+k also 
vanishes ; a point which is, of course, of merely analytical 
interest. The approximate character of our expressions, 
except in the limiting cases, should be remembered. 

It follows from the definitions that in s.h. motion 9 varies 
at a constant rate with respect to the time ; that is, d¢/dt= 
constant, and consequently if we suppose our constant force 
to be analysed into equal infinitesimal impulses (or lines of 
force) the number of such impulses which will fall between any 
two phase points, say, ọ and 9+69 will be proportional to ĝo, 
and the probability of any specified constituent impulse oc- 
curring at any particular phase point is equal for all such points. 
On the other hand the probability of any such impulse occur- 
ring in any infinitesimal space interval will be proportional to 
the mean value of 1/(Vmsing) in that interval, where Vm is the 
maximum velocity ; in other words, it will be in inverse ratio 
to the numerical value of the velocity. 


My purpose in calling attention to these rather obvious 
theorems in dynamical probability is to show that a sufficient 
condition that irregular forces shall be correctly measured by 
a pendulum is simply that they shall, on the average, be applied 
equally at every phase point of the average period. For the 
particular period in which a specified impulse occurs is im- 
material in the final effect on the total number of vibrations, 
and the result will not be sensibly affected by changes in the 
amplitude so long as the amplitude remains reasonably small. 

Now, if we consider the case of a single isolated impulse, the 
foregoing theory will enable us to say whether it will be more 
likely to be undermeasured or overmeasured, and we find, 
curiously, that this depends upon the magnitude of the im- 
pulse. For a single impulse occurring by chance must be 
supposed to be equally likely to occur on either side of the 
middle time point of the normal period, which, by our de- 
finitions, is when 9=}27=0-7854. There can, of course, be 
no effect on any subsequent part of the period after the per- 
pendicular position is passed. We have seen that the time 
point of equal effect for a very small force is 1:1038. The 
small impulse will, therefore, probably occur before its appro- 
priate time point and will consequently be overmeasured. A 
single isolated impulse whose corresponding time point is 
0:7854 will be equally likely to be undermeasured or over- 
measured and greater impulses still will be more likely to be 
undermeasured. It should be noted, however, that this proves 
nothing as regards the relative magnitudes of the probable 
over or under measurement, which, as will be seen in a moment, 
is quite another matter. It is easy to see without calculation 
that a very big impulse which, to be properly measured, ought 
to shorten the time of the half-swing in which it occurred to 
almost nothing would most likely be undermeasured ; for the 
chance of its occurring sufficiently near to the beginning of the 
period would be small. Such an impulse, however, would be 
sufficient to convert the oscillation into a rotation and need not 
be considered in reference to any practical case. 

Each overmeasured impulse will, however, cause the phase 
to “ lead ” to a certain extent in front of what we mav call its 
true value ; that is to say, the time point of equal effect will 
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occur at an earlier point in the next equal period of time ; 
which tends to give a less value to a subsequent impulse. Also 
we see that if an impulse is undermeasured the phase “ lags ” 
behind its true value which tends to give a greater effect to 
subsequent impulses. I assume, as is reasonable, that in the 
cases which we have to consider, the lag or lead is a small 
fraction of the period. We thus see that the errors arising by 
using a pendulum to measure an impulsive force are compen- 
satory. But, in a sufficiently large number of periods, does 
the compensation tend to become exact 2 

I think a careful consideration of the case of a constant force 
which is supposed to be analvsed into a serics of impulses will 
enable this question to be answered affirmatively provided, 
we may assume, as seems reasonable, that the irregular im- 
pulses of an irregular force will, on the average, be applied 
equally at every phase point of the average period. For, 
suppose the added constant force kg to be analysed into equal 


; i 
impulses throughout the time —=— 
2V1+k 


half-swing under g(1 ++) if 4x is the time under gravity. Then 
each impulse, if their number is m, would generate a velocity 


k v 
equal to oS k 


, Which is the time of our 


naO ESA (see equation (6)) if it were applied at 
the extreme end of the arc. Corresponding to each of these 
impulses there is a small constant force, viz., kg/m, of which 


the vertical impulse is the time-integral for the time . - __—- 


| 2/1+k 
In the limit when m= the impulses are indefinitely small. 
Therefore, by the preceding theory, the' only impulse which 
has the same effect on the period as its corresponding small 
constant force is that which occurs at the phase peint 1-1038 
All the impulses occurring before this point, 
that is, the greater number of them, are “ overmeasured,” and 
those falling afterwards are “ undermeasured,” but m times the 
mean effect of all the impulses is equal to the effect of the sum of all 
the corresponding infinitesimal constant forces; it is, in fact, 
merely the same thing looked at in a different way. 

So far as regards the Aron meter the elementary analysis 
which I have worked out tends to establish the reliabjlity of 
that beautiful scientific instrument, even in suck extreme 
conditions as those which I have supposed. 
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Electricity Supply in the U.S.A. 


A report by the Department of Commerce states that in 1917 the public 
electric supply stations in the United States generated more than 
25,000,000,000 kw.-hours of electrical energy. The output in 1917 was 
more than double that for 1912 and more than quadruple that for 1907. 
The total number of stations increased from 5,221 in 1912 to 6,541 in 


1917, the latter comprising 4,224 commercial and 2,317 municipal estab- 
lishments. 


Although 2,296 new stations came into existence between 
1912 and 1917, as a result of combinations and other changes the net 
increase was only 1,320, comprising 565 commercial and 755 municipal 
stations. The total income in 1917, of which 95-3 per cent. represented 
electric service, amounted to $526,886,408, an increase of 74-3 per cent. 
compared with 1912, and of 200 per cent. compared with 1907. The 
total expenses were $427,136,049, or 82-1 per cent. more than in 1912, 
and 218:3 per cent. more than in 1907. The employees of the light ənd ~ 
power stations numbered 105,546, an increase of 33 per cent. over 1912 
and of 121-6 per cent. over 1907. . 

The total primary power in 1917 amounted to 12,857,998 H.P., an 
increase of 70-8 per cent. over 1912 and of 213-7 over 1907. Of this 
power nearly two-thirds (8.389.389 H.P.) was derived from steam; 
4,251,423 H.P. from water, and 217,186 HP. (or less than 2 per cent.) 
from internal-combustion engines. The average horse-power per steam 
engine showed a great increase—from 334 in 1907 to 631 in 1912 and to 
1,124 in 1917. The average horse-power of the water wheels also shows 
a marked increase, but in the case of the internal-combustion engines 
there has been a decline. The total dynamo capacity (9,001,872 kw. in 
1917) represents an increase of 74:3 per cent., compared with 1912, and 
232:2 per cent. over 1907. The output of electrical energy aggregated 
25,438,611.417 kw.-hours, an increase of 119-9 per cent. for the period 
1912-17, and of 333-9 per cent. for the decade. Of the 6.541 under- 
takings in 1917, 1,422 purchased all their electric energy from other 
establishments, against 507 in 1912 and 227in 1907. Arc lamps decreased 
from 348,643 in 1912 to 256.838 in 1917, but the number of incandescent 
lamps increased from 681,957 to 1,389,382, 
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Heating and Cooking Notes. 


THE EriIta MUNICIPAL ELECTRIC RESTAURANT. 


A good example of modern developments in electric cooking 
appliances is furnished by the Erith Municipal Restaurant, opened 
last month. From start to finish the building and equipment has 
been designed with a view to giving a quick service of hot meals, for 
consumption either on or off the premises, and the prices charged 
for the good wholesome food provided are exceedingly reasonable. 
A cup of coffee or tea for 1}d., a cut from the joint with two vege- 
tables for 9d., sweets for 3d., and these prices have been fixed after 
allowing for all charges and expenses, it being intended that the 
restaurant should pay its way. The building is of brick 
construction with tiled walls on the inside, and side 
windows and top lights, combined with the reflecting 
power of the tiles, give the restaurant a bright and 
fresh appearance. 

The cooking equipment has been supplied and erected 
by the Carron Company, under the direction of their 
London representative, Mr. C. T. McKinlay, A.M.I. E.E., 
and consists of a treble oven range, comprising one 
single and one double oven, fitted with a continuous 
crown plate and separate switchboard complete with 
switches, fuses and pilot lamps for each circuit. Three 
large and six small rectangular boiling plates are fitted 
under the crown plate. An electrically-heated hot 
closet 6 ft. long; 2 ft. 10 in. high and 2 ft. wide, con- 
structed of cast-iron and fitted with sliding doors 
and perforated shelves, provides ample facility for keeping food 
warm, warming plates, &c. 

For steaming purposes two electric steaming ovens have been 
supplied, and grilling is accomplished by means of a double electric 
grill consisting of two compartments each separately controlled. 
Two cast-iron fish fryers, four hotplates, a 6-gallon copper water 
boiler, each separately controlled, complete the equipment, which 
has been carefully planned not only to facilitate operation, but the 
electric control has been so sub-divided that maximum economy of 
operation can be obtained, no matter how the demand for food Varies 
at different periods. 

Current is supplied at 200 volts pressure from the alternating- 
current mains of the Erith Urban District Council Electricity De- 
partment, and the whole of the apparatus is balanced on the three 
phases of the supply main, and the pilot lamps of each piece of 
apparatus are painted a distinct colour according to which phase 
that particular piece of apparatus is connected to. Also three 
ammeters, each painted in the distinctive colours, are mounted in 
a prominent position so that those operating the equipment can at 
any time see at a glance whether the load is evenly divided between 
the phases. The total load when all the apparatus is switched on 
is 108 kw. 


** ELMBANK ” ELECTRICAL HEATING APPLIANCES. 


Messrs. James Allen, Senr., & Son, Ltd., of Elmbank Foundry, 
Glasgow, have produced a number of interesting domestic heating 
and cooking appliances. Their ‘“‘ Gloworm”’ interchangeable im- 
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mersion heater has been specially designed to work within a, metal 
tube without any danger of the resistance ribbon coming in contact 
with the tube. .. The heat can operate at once upon the metal without 
any electrical insulating material being placed between the metal 
tube and the heating element. The heating element consists of 
Tesistance ribbon wound upon a glazed porcelain rod of high heat- 
withstanding qualty and non-hydroscopic. The end pieces and 
centre bearing ;of the rod are made slightly under 2 in. in diameter, 
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so that the element will easily slide in or out of a tube of 2 in. bore. 
The tube is made a fixture in the hot-water radiator frame, hot- 
water cistern, tank or other apparatus and one end left open to 
admit the heating element. The flanged end of the heating element 
closes up the aperture. The terminal connections are mounted on 
the outside of the flange piece, and a threaded porcelain cap protects 
the terminals after connection is made. These elements have been 
adapted for use for many industrial purposes, and for all types and 
sizes of tanks. They are made in four standard sizes, varying in 
length from 13} in. to 324 in., and in loading from 1,000 watts to 
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3,000 watts, three-heat control being provided for in the first two 
sizes only. 

Fig. 1 shows the “ Gloworm ” element, and Fig. 2 illustrates a 
complete hot water heating appliance suitable for a garage, green- 
house or workshop, which is sold complete for £7. It is a No. 1 
‘“ Gloworm ” element of 1 kw. capacity, connected to three 6 ft. 
lengths of cast-iron hot water pipes, with a three-way branch syphon 
which allows for filling and expansion. The same heating elements 
are also employed in a household hot-water system, made by 
Messrs. James Allen, Senr. & Son, under Robinson’s patent. This 
consists essentially of a copper tank in which two heating elements 
are mounted, one at the bottom and the other in a position about 
three-quarters of the height of the tank. Each heating unit is 
provided with three heat control by means of a rotary switch. If 
the top heater is left constantly at the low position it will give 5 
gallons of hot water to be drawn upon at any time, and will heat 29 
gallons of water to 70°F. during 24 hours for a consumption of 6 units 
per day. By using the bottom element in addition 20 gallons of 
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water can be readily obtained when a bath is needed. If preferred, 
a copper tube complete with elements, flanges, rubber rings and bolts 
can be supplied suitable for fitting to existing house cisterns or 
tanks. sat ne ` 


eg h ga. 
A similar heating unit has also been fitted to an adaptable domesti : 
fire of the radiant type. A cylindrical ribbon resistance unit is 
mounted between two end plates and a revolvable reflecting hood 
makes the apparatus suitable for use as a grill, a fire, or a hotplate. 
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The Institution of Elec- 
trical Engineers. 


It has been known for some months past that the 
President, Mr. C. H. Worpincuam, has put before the 
various local sections of the Institution of Electrical 
Engineers suggestions as to the future of the Institution, 
and the obtaining of a Royal Charter. So far, however, 
these proposals have not been laid before the Institution 
in London, but as they are now published in the current issue 
of the “ Journal,” all members will have an opportunity of 
considering them. 

Having regard to Mr. WorpincGHam’s characteristic 
energy we were prepared for some revolutionary proposals, 
and from the abstract which we give on another page it 
will be seen that this anticipation has been fully justified. 
In what follows we do not wish to pronounce a final judg- 
ment on these suggestions, for they require more time 
for their examination than has been available since they 
appeared. We shall merely indicate certain general con- 
siderations which have been taken into account. 


Of the subjects which arise from time to time for 


discussion it may be said that these concern, on the one 
hand, the industry as a whole and, on the other hand, 
some section of the industry. As an example of the first 
kind of subject we may take the Electricity Supply Bill, 
or questions of legislation generally. These are important 
to the industry generally. The second kind of subject 
includes, let us say, the advancement of the sale of electric 
heating and cooking apparatus. In a sense it may be said 
that whatever is of interest to the industry as a whole is 
also of interest to the Institution, and this is true for the 
simple reason that the Institution draws its members 
from all branches of the industry. There are some who 
think there need be no limitations to the activities of the 
Institution, whereas there are others who feel there are 
very definite limitations. We have always inclined to the 
latter view, for the simple reason that the Institution is a 
composite body. For example, it cannot safeguard the 
manufacturing interests adequately because there are also 
purchasers’ interests to be considered, and both these 
classes are represented in the Institution. This, however, 
does not prevent sympathetic co-operation with sectional 
bodies having more commercial interests. 

Mr. WorpINGHAM proposes that the Council of the 
Institution should consist of a Grand Council, the member- 
ship for which would be drawn from the various bodies 
at present in existence and: which look after certain definite 
interests. As examples of these bodies we may take the 
B.E.A.M.A. and the 1.M.E.A. There is a very great deal 
to be said in favour of a grand council which would be 
representative of all sections of the industry to deal with 
questions affecting the industry generally, even though 
such questions do not arise very often. A debatable 
point, however, is whether this Council should be the council 
of the Institution, or whether it should be something 
separate, brought into being by the Institution. We 
incline to the latter alternative. We rather fear that if 
the Council of the Institution became a Grand Council, 
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mainly elected from various bodies, the members would 
cease to have direct relations therewith, and would thus 
lose interest therein. We think it would he better for the 
Institution to bring into being a grand council which would 
be fully representative of all interests, just in the same 


‘ way as the Royal Society has brought into being the 


Board of Scientific Societies. The latter deals with ques- 
tions which affect the societies as a whole, but it is not a 
body which replaces the Royal Society. In the same way 
we feel that the Grand Council should not replace the 
Council of the Institution. In any case it is desirable 
that questions so’ considered should be of the broadest 
character, otherwise the decisions will not be necessarily 
satisfactory. We remember some little time ago a con- 
ference was called by the Institution on the subject of 
Electricity Supply, but in our opinion some of the con- 
clusions reached by this Conference were far from being 
sound. 

It will also be seen that Mr. WorpINGHAM proposes a 
professional council which would be a constituent of the 
Grand Council. The activities of this council would be 
largely those covered by the Institution at the present 
time. Indeed, the Institution may be considered mainly 
as a professional body ; and thus professional qualifications 
naturally appeal to all the members. The only serious 
difference in contemplation in the new scheme is that 
the professional council would be working under a charter, 
and presumably membership would then give a legal right 
to practice. This would have many advantages. The 
analogous case is, of course, the medical profession, but 
we believe it is a simpler case. There are many branches 
of electrical engineering and those in one branch may be 
comparatively ignorant of other branches. Yet the right 
to practice cannot well be limited to any one branch. It 
would be a mistake to close the door to the passage from 
one branch to another. In the medical profession the 
qualification is a general one, not restricted to specialised 
branches, but the knowledge required is of a more general 
character than in the case of engineering. Similarly, in 
electrical engineering it would be necessary for the quali- 
fication to be general, after which there might be specialisa- 
tion. It is well to remember this important difference, 
namely, that the medical man is generally in practice 
individually, whereas the engineer is chiefly employed by 
organisations, so that the protection of the public is a 
much less important matter. 

In discussing Mr. WorpINGHAM’s scheme it will be 
necessary to bear in mind these and many other points; 
otherwise we fear that the desired result will not be attained 
and that the machine may suffer from being over- 
cumbersome. 


RS 
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Industrial Electrical Measuring Instruments. By KENELY 
Epecumse. (London: Constable & Company.) Second Edition. 
Pp. xvi.+414. 16s. | ; 

It is exactly 10 years since the first edition of this work 
appeared and filled a gap in our electrical literattre. During 
this period there have been no epoch-making innovations, 
but, as the author says in his preface, progress has been 
continuous and there have been considerable developments 
in nearly all directions. As a result the whole book has been 
re-written and the expansion of all sections has been such 
that although the number of pages has been increased from 
219 to 405. some sections have necessarily been cut out. 
Thus, fault localisation, relays and over-picSsute devices are 
not dealt with in the new edition. The subject is dealt with 


May 20, 1919. 


‘n the same non-mathematical way, vector diagrams being 
used wherever possible. 

From considerations of space the explanations of the 
principles involved are in most cases necessarily brief; in 
some cases, however, this brevity makes it very difficult to 
follow the author’s reasuning. The author shows a laudable 
preference for simple line diagrams, and the book is entirely 
free from photographic views of instrument cases from which 
a student can learn next to nothing. 

The book is not divided into chapters, but into 37 sections, 
an enumeration of which would cover the whole gamut of 
electrical measuring instruments. 

The first 92 pages are devoted to a general consideration of 
errors, accuracy, and constructional details, which should 
prove very useful. We notice a few errors. Cn page 2 it is 
stated that ` instantaneous values are shown by small letters,” 
whilst on the previous page we have * f VAdt where V and A 
are the instantaneous values.” On p. 39 the author speaks 
of reducing the damping when he means reducing the con- 
trolling force, the damping being constant in Fig. 17, which is 
under discussion. This is rather unfortunate in an otherwise 
admirable treatment of an important subject. It is surprising 
to see it stated that manganin has three times as great a 
temperature coefficient as eureka, although both are negligibly 
small. Cn p. 49 Melsom is referred to, but no reference is 
given to his papers to enable the reader to clear up what is 
certainly not very obvious from the remarks of the author. 

The design of permanent magnets is a difficult subject to 
which Mr. Edgcumbe devotes considerable attention. We 
must confess. however, that we found his method rather 
difficult to follow. In dealing with a magnetic circuit with 
an iron and air path of 1 cm. each, he says, ©“ Then the mag- 
netising force required for a given flux density in the iron 
will be Oh; for the iron plus Od, for the air, that is Oh,. This 
gives a point on the new B/H curve.” There seems some 
confusion here between ampere-turns or magnetomotive force 
and magnetising force H. One cannot add the values of the 
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latter for various parts of the cir.uit and thus obtain a re- - 
sultant H. 

On page 113, when describing a simple potentiometer, the 
statement that the values of the resistance X is made equal 
in resistance units to the E.M.F. of the cell in volts, would 
be improved if it were made clear that the resistance units 
referred to are not ohms. We are sorry to note on p. 121 
the common mistake of referring to a Thompson galvano- 
meter. | 

The section on moving iron instruments is very instructive, 
but on p. 136, after stating that the eiiect of eddy currents 
is to reduce the field and alter its direction, a formula is given 
according to which the eiect is to make the instrument read 
high. | 

The reference on p. 154 to a `“ drop of 75 milli-voltmeters °° 
is an obvious slip ; it suggests a catastrophe. Pyrometers are 
dealt with fairly fully, but we doubt whether the reader would 
obtain a very clear idea of the principle of the Foster fixed 
focus pyrometer from the description given on p. 308; it is 
surely a mistake to say that the solid angle subtended by the 
mirror increases as the square of the distance from the object. 

In the section on electrical speed indicators we miss any 
reference to the ingenious type recently described by Mr. E. 
B. Brown (THE ELECTRICIAN, October 26, 1917), one of which 
we have now in use. 

A very good section deals with recording instruments, 
which the author prefers to call graphic instruments or graphers. 

In discussing oscillographs there is an obvious slip in the 
statement that the freyvency of the current divided by the 
natural period of vibration of the system should never be 
more than 1/50. 

Mistakes of this kind are almost impossible to avoid when 
re-writing a book and compressing an unlimited amount of 
material into the very limited space available. For the book 
as a whole we have nothing but praise. It fills a real want, 
and should be in the possession of every electrical engineer. 


G. W. O. Howe. 


meee 


The Still Engine. | | 


The Still engine is an engine capable of using in its main working 
cylinder, any form of liquid or gaseous fuel hitherto employed ; 
it makes use of the recoverable heat which passes through the 
surfaces of the combustion cylinder, as well as into the exhaust 
gases, for the evaporation of steam, which steam is expanded in 
the combustion cylinder itself on one side of the main piston, the 
combustion stroke acting on the other side. It increases the power 
of the engine, and reduces the consumption of the fuel per horse- 
power developed. 

Its primary object is not to use the waste heat for raising steam, 
but first to use it in improving the thermal conditions of the working 
cylinder, and so ensure the maximum efficiency from the fuel burnt 
within it diminishing, as a consequence, the heat lost in that operation. 
Since the maximum efficiency is obtained by combustion of the fuel 
in the cylinder and the minimum by the evaporation of the water in 
the steam generator, it is evident that the larger the quantity of 
steam which can be generated per horse-power developed by the 
combustion cycle, the lower must be the heat efficiency of the whole 
machine. 

Internal combustion engines are kept cool by the circulation of 
cold water round their cylinders; the heat thus absorbed causes a 
rise in temperature of the water as it travels through the jacket, 
so that the cylinder is subjected to temperature differences and 
heat stresses, which are an abiding source of trouble and difficulty 
to the designer. 

In the Still engine the jacket and cooling water form part of the 
circulating system of a steam generator, which may be an integral 
part of the engine, or external to it. The cooling water therefore 
enters and leaves the jacket at a constant temperature, regulated 
by the pressure of the steam; the cooling being effected by con- 
verting the water into steam without raising its temperature. 
Excluding the radiation losses, which are kept low by lagging, alj 


* From a Paper on ‘‘A New Prime Mover of High Efticiency and 


ey Origin,” by F. E. D. Acland. Read before the Royal Society 
or Arts. 


tures as low as 150°F. 


the heat which passes through the walls is thus usefully recovered 
in the water as steam. The temperature of the cylinder wall is 
uniform over the whole of its exterior surface, and the heat lost to 
the cooling water at each stage of the cycle—compression, com- 
bustion and expansion—is diminished. 

During compression, owing to the walls being at steam tempera- 
ture, the incoming charge picks up heat, instead of losing it, during 


_the greater part of the stroke, an advantage of the greatest value to 


the heavy oil types of Still engines, where an air charge is taken in 

„at the full out-stroke, and is compressed to a pressure where its 
increased temperature ensures the certain ignition and combustion 
of the fuel which is injected into it. 

During combustion and expansion, the uniform and higher mean 
temperature of the walls reduces the heat lost to the jacket water. 
Some of the heat thus economised adds to the useful work on the 
piston, the balance passing out in the exhaust gases for recovery. , { 


STEAM FROM WasSTE HEat. 


The exhaust gases, after raising their quantum of steam, are 
employed in preheating all the water required for the steam generated 
in the jacket water and in the generator. Trials at full efficiency 
over long periods and steady loads, show terminal stack tempera- 
The heat efficiency of the combined cycles 
is therefore exceedingly good, with an initial temperature of over 
2,000°F., and a final exhaust to atmosphere at 150°F. 

The quantity of steam capable of being generated from “‘ waste 
heat,” depends upon the efficiency of the combustion cycle, and on 
the load. Some years of experimental work prove that the weight 
of steam recovered may vary from a maximum of about 7 lb. per 
brake-horse-power hour, developed by the combustion cycle of a 
four-stroke constant volume engine, at full load, to a minimum at 
light loads which is hardly measurable, and which only balances 
the loss due to radiation. 


Steam : Use.—The steam thus recovered is a by-product, is 
limited in amount, and its value depends upon the efficiency of ite 
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employment. This is carried out in a logical manner. In place of 
being expanded in external auxiliary engines, with their thermal 
and mechanical losses, it is returned to the combustion cylinders 
of the Still engine, and is expanded on the opposite side of its main 
pisten, one stroke being performed by steam and the other by 
combustion. : ; 
Trials have been carried out by the late Prof. Bertram Hopkinson 
and also by Mr. C. V. Boys. Calling the horse-power developed by 
the engine working as an internal combustion engine alone the 
“initial horse-power,’’ then the quantity of steam generated per 
‘‘ initial brake, horse-power”’ from the jacket alone, averaged 
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3-28 lb. per brake horse-power hour, and from the jacket and 
exhaust together 6 lb. per brake horse-power hour, this being the 
average of the whole of the trials over periods varying from 20 
minutes to over 6 hours. 

Among the results obtained it may be mentioned that (1) the 
mechanical efficiency of the whole engine is higher than that obtain- 
able in a normal engine of similar type; (2) the steam, expanding 
as it does in a cylinder hotter than itself, gives an indicator diagram 
larger than that theoretically obtainable under ideal conditions in 
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an ordinary steam engine; (3) 29 per cent. of additional brake- 
horse-power is added to the shaft of the engine, without increase 
in the fuel consumption (steam not condensed).; (4) 40 per cent. 
is added with condenser used. (Air pump separately driven.) ; 
{5) The initial horse-power due to steam appears as brake-horse- 


power added to the shaft, all the mechanical losses having already 
been accounted for in measuring the combustion brake-horse-power. 

Normal Load.—The average m.e.p. from the combustion stroke 
was 90 lb. per square inch. The steam evaporated by the ‘t waste 
heat ” gave 14 lb. per square inch m.e.p. on every return stroke. 
This is equivalent to 904-28=118 lb. per square inch m.e.p. in a 
normal four-stroke engine. | 

Overload.— By admitting additional steam generated by fuel under 
the boiler, the steam m.e.p. was raised to 72 lb. per square inch; 
the total m.e.p. was, therefore, equal to 90+ 144=234 Ib. per 
square inch m.e.p. in a normal four-stroke engine. 

Gas ENGINES. 

The first expertmental engine constructed was a two-stroke 
engine capable of developing 590 B.H.P. from three cylinders at 
400 revolutions, bore 8in. It was a high speed engine, designed 
with special regard to obtaining data about the recovery of steam 
from waste heat (jacket and exhaust). It was first operated on 
town gas— 540 B.Th.U.s, and subsequently converted for oil fuel. 
Its efficiency was not high, owing to its being a two-stroke engine 
with a short stroke, but its consumption per brake-horse-power was 
15 cubic ft. per hour (31-3 per cent. efficiency), a very promising 
result. 

The outbreak of war prevented much progress being made in the 
design and construction of gas engines; but the results achieved 
give great promise of future development, for with a combustion 
indicated efficiency of 36 per cent., radiation 4 per cent., boiler 
loss 10 per cent., there remains 50 per cent. for recovery ; allowing 
10 per cent. efficiency for the steam cycle, a gain of 5 per cenf. is 
assured, and the total indicated efficiency of the engine will not 
be less than 41 per cent. If 20 per cent. efficiency is obtained from 
the steam cycle, as appears possible, the total indicated efficiency 
will be 46 per cent. 

A gas engine which can give a brake thermal efficiency 30 per 
cent. better than its predecessors, and which, by governor control 
alone can meet any demand up to and over 100 per cent. overload, 
while maintaining a good efficiency at that increased output, cannot 
be neglected. 

OIL ENGINES. 

The Diesel engine relies for ignition solely on the temperature 

reached by compression of its air charge. On starting, this is 


carried out in a cold cylinder with a direct loss of heat to the walls 


during the whole of the compression stroke. A compression pressure 
of 500 lb. per square inch is necessitated to overcome this heat loss. 
This high pressure increases the cost of construction and upkeep, 
and, since the maximum explosion pressure capable of being reached 
in-a closed vessel may reach six times the pressure contained in it, 
the whole design and weight of the engine is detrimentally affected ; 
but its brake thermal efficiency of 30 per cent. to 32 per cent., 
coupled with 20 years of intensive development in all lands, has 
placed it at the head of all combustion engines in commercial opera- 
tion which use heavy oils as fuel. 


The Still oil engine starts with the cylinders and pistons pre- 


heated. The air charge, from the moment of its entry into the 
cylinders, picks up heat from the containing walls and continues to 
do so during at least 70 per cent. of the compression stroke, with 
the result that the temperature necessary for firing with certainty 
the first injected charge of fuel is reached with a compression pressure 
50 per cent. less than that required in°a Diesel engine. | 
This fact is far reaching in its importance, for it gives to the 
designer great elasticity and freedom of application; for a Still 
heavy oil engine can be designed for constant pressure or constant 
volume, or both can be employed in the same engine by correct 
timing of the fuel injection. It claims for its combustion cycle an 


-efficiency higher than that of the Diesel, less weight and space per 


horse-power, and for its combined cycle an efficiency not Jess than 
20 per cent. higher than any prime mover which uses fuel as its 
source of heat. 

A unit of this type has been subjected to many long and varied 
tests by representatives of various Governments, as well as to 
constant research work under severe conditions. Its best con- 
sumption of fuel (Admiralty shale oil) has been as low as 0-302 lb. 
per brake-horse-power (scavenge pump not included), over. a test 
of one hour’s duration under normal waste heat conditions. It 
developed 330 B.H.P. for six hours at 360 revs. per min. (a single 
cylinder) under waste heat conditions. The thermal brake efficiency 
from below quarter load to full power is maintained at approxi- 
mately 40 per cent. over the whole range. 

Engines of this type at 120 revs. per min., with a cylinder 22 in. 
diameter by 36 in. stroke, giving 4,200 s.H.P. on two shafts, with 
all auxiliaries and water, would approximate 600 tons. A geared 
turbine plant in a similar ship would weigh 20 per cent. more and 
would consume approximately 2,000 tons more fuel for a double 
journey lasting 1,000 hours. 
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DISCUSSION. 

Sir DUGALD CLERK said in his book, written in 1912, he discussed 
possible methods of obtaining an addition to the efficiency of gas engines. 
In the course of many experiments the ideal or air standard efficiency 
was rapidly raised, but after reaching a compression of 20 the curve 
became flat, and no further good could be obtained by increasing the 
compression further. No engines had ever been run which had used a 
compression of 20 yet. The Diesel used from 12 to 14. He had always 
found that, with properly designed valves and combustion space, and 
with a minimum of ports, one could reckon on getting 0-7 of the air 
standard efficiency in indicated pressure in the engine— i.e., if one had 
an engine of 20 range of compression one yot an indicated efficiency of 
49 per cent. In his book written in 1885 he criticised an engine contain- 
ing a combined steam and gas engine. In that engine the jacket and 
exhaust heat were used to raise steam in a separate boiler, but instead 
of using it in a separate part of the combustion cylinder it was thrown 
in with the flame, and the efficiency of the engine was not materially 
benefited. He said at that time that the heat of the exhaust ought to be 
utilised in raising steam, but it was questionable if the complexity did 
net destroy the advantage gained, It certainly did so in very small 
engines. Many years ago a number of engines were built at the National 


Gas Engine Company's works and fitted with exhaust gas boilers. These, 


running under ideal conditions, practically at full load all the time, 
raised about 24 Ib. of steam per brake horse-power in the boilers, gene- 
rated at 100 1b. pressure. At that time the indicated thermal efficiency 
of the best four-stroke engines was only 16 per cent. Between 1880 and 
about 1908 the efticieney of the ordinary internal combustion engine had 
risen from 16 to 35 indicated. In the author's figures the cficiengy 
of the Mathot Diesel four-stroke engine was given as 36 per cent. brake 
efficiency. The author claimed that with judicious use of the steam 
one ought to be able to get 25 per cent. more of the power. That might 
be done with the engines of the highest efficiency Sir Charles Parsons 
could give them, but 15 per cent. took some getting in cylinder engines. 
With an engine giving 4) per cent. eficicney, would one get cooling 
enough for the pistons to run continuously, without water in the pistons, 
by the steam added to raise the efticiency from 36 to 4l percent ? It 
was obvious that a combined steam and internal combustion engine 
would be a handy piece of mechanism, end there were certain advan- 
tages, no doubt, to be obtained from the heating of the cylinder. But 
if the compression ratio were reduced the thermal efticieney was reduced 
rapidly, and nothing in the way of heating of the jacket could help that. 
He did not think one could say from the author's experiments that the 
mechanical stress was due to the heat flow being reduced. It was caused 
by the eyclic change in the evlinder, due to the fact that at one instant 
one was plaving on the metal with a temperature of 2.000°C. and imme- 
diately afterwards playing with a very low temperature on the same 
metal. He had no donbt that with experience they would be able to 
deal with larger evlinders— up to 20 in. or 30 in. 

Prof. WATKINSON said he had been impressed with theease with which 

the Stil engine had its power varied from zero up to an overload within 
& few seconds, He thought leakage past the piston must sooner or 
later occur, and with the arrangement shown it must involve great 
reduction of vacuum and increased amount of work to be done by the 
air pipe. Had any difticulty of that kind been met with, and would 
the same cooling suffice for much larger evlinders than those that had 
beon experimented with ? He thought it would not. It would be as 
weil that the arrangement for using the steam on one side of the piston 
and internal combustion on the other side should be departed from. 
and that the steam should be used in a standard type of engine or one 
of Sir Charles. Parsons’ turbines. He would have anticipated that 
owing to the heating of the charge during its admission and compression 
by the hot water in the jacket pre-admission would have occurred, 
both with gas and petrol engines. He thought that would be the case 
if fairly large engines were used. If the oil consumption of 0-302 Ib. 
per shaft horse-power-hour was obtained during a regular run over 
several hours there must be a «reat future for it. 
- Mr. d. B. Strokes said it was the future that concerned them more 
than the past, and there was no time to lose. The Bill for the supply 
of electricity on a national seale was before Parliament. and if it was 
thought worth while to consider research in. this subject on a large 
scale—which he believed it was—something should be done at once. 
He thought the first great development of this system would be along 
the lines of the locomotive. The difficulty of designing these engines 
for larger pistons might be got over by multiplying the number of 
pistons. Engines with 1? cylinders of 22 in. X 36 in. could be developed. 
To enable a locomotive to start readily from any point an arrangement 
could be made to admit steam not only at the regular steam ends but 
also to the piston space. | 

Mr. Frank Balvey said all the claims regarding the future importance 
of public electricity supply were based upon the importance of load 
factor. If this scheme had a bearing on the matter now before 
Parliament, and if an appeal was to be made to the better judgment 


_ of legislators, it must be shown that in places where the demand would | 
not improve the load factor of the plant. at the proposed large stations. 


this scheme could be used to deal with the load economically, which 
might induce people to put in the electric motors necessary for their 
‘requirements. 

Mr. - MARTINEAU said a Diesel engine for which the author gave 
‘figures showed 47} per cent. indicated thermal efficiency. If the Stall 
principle were adopted in regard to that, one would have to take into 
account friction losses 114 per cent., total waste heat 524 per cent., 
radiation losses 24 per cent. and stack losses 8 per cent. : the waste 
heat available for steam would be 42 per cent., and the boiler efficiency 
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80 per cent. There was no reason why 20 per cent. should not be 
available from the steam used in the cylinder, and 8-4 per cent. would 
be added to the efficiency, bringing the 36 brake thermal efficiency up 
to 44-4 per cent. l | 

Mr. W. J. STILL said he found if the temperature was raised above 
450 deg. there were difficulties, but below that good lubrication could 
be maintained, under heavier loads than were experienced in the cylinder, 
with a mixture of heavy oil and graphite. Much less lubrication was 
used than was usual on normal combustion engines. Trials showed 
that the consumption for lubrication was 1-4 per cent. by weight of the 
oil used in the combustion cylinder. That result was obtained over 
long trials at three-quarter load. After the run the surfaces were 
found to be in excellent condition. With regard to the question of 
complexity, the engine was really two prime movers, each of which was 
eaming dividends. If parts were added they were parts that were 
paying upkeep, | 

The CHAIRMAN (Sir Charles Parsons) said he regretted that the Advisory 
Council and the Fuel Committee had been mentioned. He was the 
only steam man on the Committee, and the Council was spending large 
sums of money to help inventors and doing all it could to help industry 
forward. What was the maximum temperature the water in the jacket 
had been allowed to get to’ In large oil engine cylinders the pressure 
went up to 400 1b. Would that aftect the internal combustion engine 
adversely ? (Mr. Still: We have worked up to 250 Ib. to the square 
inch.) He agreed with Prof. Watkinson that if one had a large number 
of steam enyines the highest possible vacuum was wanted. It would not 
do to have a high pressure reciprocating piston, as it would admit gas 
to the steam side and partially vitiate the vacuum. The only way to 
get a large power with internal combustion engines was to gear a number 
of engines on to frictional spring couplings. They would all generate 
steam. He looked forward to a great future for the vas-steam engine 
for locomotive work, especially in waterless districts like Australia. 


Correspondence. 


AUSTRALIAN ELECTRICAL SUPPLIES. 


' TO THE EDITOR OF THE ELECTRICIAN. 

Sin: At the present time we here are looking for a re- 
sumption of trade with the old country with a certain sort of 
relief. as we are hoping to be able to obtain British-made articles 
in place of the foreign-made material we have had to put up 
with for so long. E a, 

The market here is flooded with Japanese electrical sundries, 
specially jamps, switches, cut-outs and such, and it is very 
difficult to obtain a British article. 

I use a considerable amount of electrical material on these 
railways of all kinds and am opposing strenuously the dumping 
of Japanese goods here, just as I opposed the German trade 
domination before the war. 

There is considerable talk about preference to British manu- 
factures, but in some cases it appears to operate in a pecuhar 
wav, and a friend of mine, Mr. Martin, the manager of the 
General Electrical Engineering Company here, has brought 
to my notice a grave disability under which British lamps 
labour in competition with foreign lamps. 

It would appear that the British lamp is taxed more than 
double the others throngh the Customs. It is probably a 
stupid interpretation of Customs regulations, as I do not think 
the Federal Ministrv mean that this should take place, but as 
no remedy can be obtained locally, the matter should be 
ventilated at vour end. Knowing as I do for so long that vou 
are always ready to help forward the cause of British trade, I 
have asked Mr. Martin to place the facts before vou, and if you 
cannot well deal with the matter vourself, will vou place it in 
the handa of those who can ?—Il am, &c., 

Perth, West Australia, 

March 22. 


Haro_p Dowson, 
Electrical Eng'neer, 
W. A. G. Railways, 


THE FUTURE OF THE ELECTRICAL INDUSTRY AND 
ELECTRICAL PROPULSION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to Capt. W. P. Durtnall’s letter under 
the above heading in your issue for to-day, it would be 
interesting to know what rignt this gentleman has to write, 
as he does, of ©“ My Paragon Electrical Propulsion System 
which is in such successful use in the United States Navy.” 
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Capt. Durtnall’s claim is not a new one ; but it is a curious 
fact that in all the many descriptions of the methods of 
electrical propulsion adopted by the U.S. Navy which have 
reached this country, so far as I have been able to ascertain, 
there has never been any acknowledgment of any indebted- 
ness to Capt. Durtnall in the matter ; while in the April issue 
of the “ General Electric Review,” which is devoted almost 
wholly to an exhaustive account of the equipment of the 
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U.S.S. “ New Mexico,” I have not been able to find a single 
reference to Capt. Durtnall’s name. 

There is the further point whether anyone can claim as his 
invention a method of transmitting power from a prime mover 
to a screw propeller, which, after all, in its essentials is only 
common practice in connection with many vther applications.— | 
Iam, &c., “R. N.” 

London, May 23. z 


Adárons to the Territorial Centres of the I.E. E." 


By G. H. WORDINGHAM, C. B.E., President. 


I propose briefly to review some of the principal incidents of last 
session ; next to indicate some of the matters deserving immediate 
attention, and then to consider the future of the Institution. 

Territorial Centres.—During last session the status and possibilities 
of what were then called Local Sections, now re-named “ Territorial 
(‘entres,” have been much improved. Much more responsibility 
is now given to the Committees of the centres, and they are taken 
fully into the contidence of the council. At some centres local com- 
mittees are being formed to aid in the research work of the Institution, 
to inaugurate on co-operation with other engineering bodies in their 
district. 

Electrical Proving House.—Good progress has been made with the 
electrical proving house, a detinite scheme having been formulated. 
One question to be settled is whether the proving house should test 
only goods of British and Imperial origin, or whether it should also 
Le prepared to test imported goods. In the earlier stages I felt 
strongly that we should only test goods of British origin, but there is 
danger that other countries may retaliate against our goods when 
they are exported to those countries. This point will have to be 
thoroughly discussed. Possibly we might have reciprocity in the 
matter. In the case of those foreign countries which set up proving 
houses of their own, if they are willing to accept the certificates of our 
proving house, we would test their goods or accept their certificates 
in regard to the compliance of goods with the specifications. We are 
also told that support will not be forthcoming unless arrangements 
are made to enforce the use of articles only which have passed the 
proving house. That is a difficult matter to arrange, but all such 
matters will ultimately settle themselves, once the scheme is on 
its feet 

It has been proposed that the proving house should be worked in 
conjunction wiih the National Physical Laboratory. 

Electrical Development A ssociatvon.—Another important step is the 
formation of the Electrical Development Association, which was 
the outcome of Mr. Gillott’s Paper on heating and cooking read last 
session. It was decided to launch such an association, but to extend 
its scope so as to cover, not merely heating and cooking, but the 
commercial development of all kinds of electrical activities. The 
Institution could not undertake that work which consists largely 
of publicity and is wholly commercial, but it has fostered the associa- 
tion, and will be represented on its governing body. 

Patent Law.—An important committee was set up last session in 
connection with patent law. When the Patent Bill was introduced 
by the Board of Trade we wrote asking that the views of our members 
might be heard before the Bill became law. The Bill was dropped, 
but the Board of Trade acquiesced in the request, and the Com- 
mittee, under the chairmanship of Mr. Mordey, produced an ad- 
mirable report. Meanwhile, the Institution of Mechanical Engineers 
had called a conference of the associations interested in patents, and 
that conference adopted our report en bloc. An influential deputa- 
tion was appointed to wait on the Board of Trade, and there is reason 
to hope that full weight will be given to the views expressed in a new 
Bill which is about to be drafted. 

Appointments Board.—Last session the council determined to set 
up the Appointments Board, largely initiated by a desire to further 
the employment of those returning to civil life from service in his 
Majesty’s-forces ; but it was decided to let it deal with the cases of 
all members of the Institution who are seeking fresh employment. 
The Board is now at work. In order to comply with legal require- 
ments it is necessary that the board should be a separate organisa- 
tion from the Institution, but it will be run exclusively by members 
of the Institution for members of all grades. 


. Radiography.—Last session we had a joint meeting with a branch 
of the Royal Society of Medicine (the Association of Radiography 
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and Electrotherapy). Two excellent Papers were read, and the 
direct outcome was that we have formed a Joint committee with this 
Society to deal with the question of providing efficient lay helpers. 
in connection with X-ray and electro-therapeutical work. The 
doctors felt the need of some criterion of proper training in men. 
employed to help to administer treatment and attend to repairs, 
It was felt that it would not be desirable to grant a diploma, which, 
once given, could not be taken away. There is the danger that men 
with no medical knowledge, after helping doctors to give the treat- 
ment, might start giving treatment themselves. An association. 
especially for such men is to be formed and managed by a joint board, 
drawn one-third from the Royal Society of Medicine and one-third 
from the Institution, the remaining third consisting of radiographers. 
The board will arrange for courses of training and for examinations. 
Those who are successful in passing the examinations will be eligible 
for membership, which they will retain so long as they adhere to- 
the rules. 

Technical Co-operation Committee.—The Technical Co-operation 
Committee is intended to deal with all questions affecting the In- 
stitution which arise from foreign countries ; for example, such as. 
arise in drawing up rules in connection with the electrical equipment 
of ships. It is very desirable that our rules should agree with rules. 
in other countries, and that we should be able to interchange ex- 
periences on all subjects. The Committee will deal with inquiries- 
received from abroad. We hope foreign countries will set up com- 
mittees on similar lines which will be able to answer our inquiries. 

The Ins.itution and Overseas Liominions.—The Dominions beyond 
the seas and the scope of our Institution in them call for immediate 
action. At present we are not doing very much as an Institution 
abroad. In Canada the American Institute has to a very great 
extent already captured the field, and it would be lamentable were a 
similar position to develop in Australia and New Zealand. or in India. 
We cannot expect these great Dominions to be considered as terri- 
torial centres, on the same footing as a comparatively small section. 
of the British Isles. Each of these Dominions—say Canada or 
Australia or India—should have its own Engineering Institution, 
and our members should in some way be affiliated as a section of that 
Institution, to the national Institution. Canadians or Australians. 
would thus feel that they were not joining a purely English institu- 
tion, but that they were joining a Canadian or Australian insti- 
tution closely interlinked with our own British Institution of 
Electrical Engineers. 


PROTECTIVE ASSOCIATIONS. i 

Towards the latter end of last year the Council were informed 
that strenuous efforts were being made by the Electrical Trades- 
Union to bring’ within its membership not only workmen, but 
engineers of all ranks up to and including chief engineers of central 
stations. Obviously that was an intolerable position. The Govern-- 
ment has put upon us as a body of men the obligation to organise 
ourselves. It insists upon all industries being organised, and will not 
deal with individuals. The Whitley report recognises only two 
classes—workmen and employers. The brains—i.e., the technical 
statfs—-of manufacturing works and of all technical industries are 
omitted. This is a most extraordinary oversight. Something must 
be done to organise the technical staffs. There were some half-dozen. 
so-called protective associations, but all much on a par with one 
another, and it appeared hopeless for any one association to swallow 
up the others. It is one of the cardinal principles of a protective 
association that it should be comprehensive, and that there should 
be only one association for a given industry. Therefore the only 
apparent solution was by the Institution starting an altogether new 
one under its auspices, which the members of these other associations- 
can join without loss of dignity. However, violent opposition was 
experienced from the Electrical Power Engineers’ Association, which 
was, in fact, vastly more important than the remaining ones in. 
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@espect of numbers and of the support which it had received from 
the power station men concerned. Further, they were constituted 
before the outbreak of war as a trades union. The last thing in the 
world that was desired was to compete with a suitable existing 
association, and the upshot was that the Institution recognised the 
E.P.E.A. as the protective association for engineers engaged in the 
power station industry. 

Now, as the Institution has dealt with power station members, 
it has an equal duty to those other members who are engaged in the 
manufacturing industry. There is already in existence a Society of 
Technical Engineers (though I confess I do not quite know what sort 
-of an engineer he is who is not a technical engineer). That has been 
in being for some considerable time, but there has been in the past a 
strong feeling of hostility towards all the old institutions—electrical, 
civil and mechanical—on the part of this new society. Therefore 
nothing has been done officially ; but a better feeling is growing up, and 
I look forward to co-operation with the society before very long. It 
might also be possible to extend the Electrical Power Engineers’ 
Association so as to include all electrical engineers and to embody 
at in the Society of Technical Engineers. 

Until recently I held the view very strongly that the best way of 
co-operating was to have a separate association for each main branch 
of engineering and for those associations to co-operate as associations. 
for any common end that was desirable. The advantage of that is 
that you are certain of being able to act with unanimity. But it has 
been pointed out that in many larze works you have staffs belonging 
to quite different branches, and by pursuing the separate scheme you 
would have the members of one staff members of different associa- 
tions, which is undesirable. But whatever the procedure adopted, 
the matter is urgent, and we should get a single protective association 
for the whole of our members in whatever branch of electrical work 
they practise. : 

i CHARTER. 

I have laid emphasis on the obtaining by the Institution of a 
«charter, and a Charter Committee was set up last session. Their 
report stated that before they were asked to draw up a charter it 
‘would be desirable to know what the charter was to cover. I feel 
that I have no right to go to the council and ask them to draft a 
-charter on certain lines unless 1 have a manadate from the general 
body of members. I have drawn up a scheme on which I am ad- 
dressing each of the Territorial Centres. Some of the elder members 
of the Institution think that it should be merely a scientific and 
technical body for the discussion of Papers on engineering subjects ; 
but I believe the majority of the members also want the Institution 
to develop the commercial] side of the industry. When I have been 
‘to all the centres a full report of the address will be published in the 
“** Journal” and in the Press, and each centre should then call a 
meeting specially to discuss the scheme. 


Basis OF SCHEME. 


The scheme is founded on the action 1 have already referred to— 
namely, the Institution serving as an umbrella under which other 
associations can meet. I have always taken the view that the 
Institution as it stands at present cannot possibly suffice for all the 
‘needs of the industry. It is essential that every separate branch 
of the industry should have its-own association to deal with its par- 
ticular interests ; but it is equally essential that those associations 
should also be gathered together under the Institution, and that they 
should regularly meet together under one grand council, which would 
be the council of the Institution. In this way matters affecting 
the industry could be discussed in all their bearings, and when some 
question was raised outside there would be only one voice of the 
electrical industry to answer it. 


CONSTITUTION OF GRAND COUNCIL. 


The Institution should become the Royal Institution of British 
Electrical Engineers or the Royal Institute of Electrical Engineers, 
the “ British ” being assumed, and governed by a grand council. 
Mr. Wordingham presented some diagrams illustrating the nature 
of the proposed grand council. That grand council would have sent 
to it representatives of all important associations, and there would 
-be under it a series of councils, including :— 


A professional council; a manufacturers’ council (the backbone — 


being the B.E.A.M.A. and the Cable Makers’ Association); a com- 
pany power supply council (the foundation of this would be the 
Incorporated Association of Electric Power Companies, the Power 
Supply Companies of Great Britain and the Conference of Chief 
Officials of the London Supply Companies); a municipal power 
‘supply co incil (furnished by the I.M.E.A.); a railways and tramways 
council (drawn from the Tramways and Light Railways Association 
and the Municipal Tramways Association, with representatives from 
the railways) ; a mining engineers’ council (drawn from the Institu- 
= Aion of Mining Electrical Engineers); a telegraph council (drawn 
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from the present Institution of Post Office Engineers and from the 
submarine and wireless engineers); a plant installers’ council (fur- 
nished by the Electrical Contractors’ Association); a research 
council (which would be practically the present Electrical Research 
Committee); a commercial development council (which would be 
the new body mentioned as having been recently started under the 
auspices of the Institution) ; a protective association council (drawn 
from the E.P.E.A. and any other protective association recognised 
by the Institution, as, for example, the 8.T.E.). 


All these councils would send representatives to the grand council, 


in proportion to their importance; but each council would be 
autonomous, and would continue to act independently in regard 
to the interests of its own members. During the past session on 
several occasions the Institution has acted really as the grand council 
by means of ad hoc conferences. One effect of the scheme which I 
have outlined would be to prevent overlapping. 

; FUNCTIONS OF PROFESSIONAL CoUNCIL. 

The professional council would deal with the following matters :— 

1. It would provide Papers and organise discussions on scientitic, 
technical and professional subjects generally. 

2. It would have a qualified staff with adequate Press experience 
to run all publications of the Institution. 

3. It would have the care of the library, the lending library and 
all periodical journals. . 

4. It would publish bibliographies on all subjects of interest as 
well as digests, abstracts and memoirs, so that it would be possible 
for the members to obtain a comprehensive and up-to-date account 
of all that is known up to the present of any particular branch which 
they wished to study or develop. 

5. It would confer the right to practise in the different branches 
of electrical engineering. 

6. It would deal with educational questions affecting electrical 
engineers and would hold examinations. 

The professional council represents the whole of the members of 


the electrical industry, irrespective of the branch to which they 


belong, and should, therefore, have a preponderating representation 
on the grand council. 


CONSTITUTION AND WORK OF PROFESSIONAL COUNCIL. 


Every member of this professional body should declare himself 
to belong to one particular branch of the industry, but could change 
his classification from time to time if desired. On the professional 
council there would be a strictly proportionate representation of 
each of the groups under which it was decided to classify the industry, 
such as manufacturers, power supply engineers, including railway 
and tramway engineers, installation engineers, electro-chemuists, 
telegraph engineers, including submarine cable engincers, wireless 
engineers, scientific instrument makers, consulting engineers, 
scientific and teaching, and lastly junior members. All these groups 
would be represented in proportion to the numbers in each group. 

By arranging for the chairmen of territorial centres to be elected 
in January it would be possible to preserve the balance. 

We have now to consider the organisation of its work. The work 
falls broadly into three divisions of headquarters, territorial and 
overseas. The work of headquarters would be looked after by 
committees dealing with the various subjects and suitably sec- 
tionalised. There would also be a junior section looking after 
informal meetings and gatherings for the younger class of member, 
and finally the student section. All these sections need necessarily 
be started in the first instance: | . 

The territorial division would be divided broadly into England, 
Scotland, Wales and Ireland, England being subdivided into western, 
north-western, north-eastern, north midland and south midland. 

The overseas division would comprise Canada, South Africa, India, 
Hong Kong, Australia and New Zealand. | 

CONCLUSION. 

This in broad outline is the scheme of which discussion is invited. 
It does not profess to be complete or perfect. Our Institution has 
given evidence of its vitality and willingness to adapt itself to 
developments. Everyone must admit that the industry has out- 
grown the present Institution, and unless the latter be developed 
on much bolder and broader lines it will run serious danger of wilting 
and decaying. 

In 1871 we were the Society of Telegraph Engincers. Twelve 
years later we developed into the Society of Telegraph Englneers and 
Electricians, and in 1883 we became the Institution of Electrical 
Engineers. The time has now come when we should claim official 
recognition and seek to be known as the Royal Institute of British 
Electrical Engineers, with a Royal charter conferring on us the rights 
for which we ask. 
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Provincial Electric Supply 
Committee. 


Mr. H. B. Renwick, chairman of the Provincial Electrie Supply Com- 
mittee of the United Kingdom, presided on Tuesday at the Holborn 
Restaurant, London, at the annual mecting of the 120 statutory com- 
panies represented in the Association. 

Among those present were: Lord Duncannon, M.P., Sir Kingsley 
Wood, M.P.. Sir Tom Callender, Sir James Szlumper, Sir Henry Mance, 
Dr. J. A. Hosker, and Messrs. H. G. Alger, Geo. Balfour, M.P., A. Randall 
Bel, J.W. Beauchamp, F. J. Biswood. H. W. Bowden, H. Brown: A. Cave, 
W. A. Chamen, T. W. Cole (secretary), G. Collis, W. R. Cooper, E. 
McGregor Duncan, J. H. Edwards, Talfourd Ely. W. B. Esson, J. H. 
Ferguson, J. V. Fletcher, Howard Foulds, Emile Garcke, J. B. Glenn, 
Llovd Graeme. F. Ih. Gripper, A. Grover, H. B. Harvey, G. W. Spencer 
Hawes, ©. E. Hunter. K. P. Jolivard, John Kennedy. H. Lewis, F. C 
McQuown, R. T. Nugent, Napier Prentice, H. M. Savers, FL. Savory, 
K. A. Scott -Moneriet. R. P. Sloan, W. L. Madgen. Sydney Morse, W. A. 
Ryan. W. A. Scott, G. Scott. Owen Smith, G. J. Somerville, C. P. Sparks, 


H. G. Sprunt, C. Spurgeon, J. H. Stanstield, J. G. B. Stone, C. G. Teget- 
meier, F. L. Turner, C. B., G. E. S. Venner, A. G.W hyte, J. C. Wigham 


and Arthur Wood. 

Mr. RENWICK reported on the vast amount of work done hy the Com- 
mittee in the past year, especially in connection with Parliamentary 
matters, income tax allowances and labour questions, In regard to the 
Electricity Supply Bill, he said that the vear 1919 was likely te become 
one of the most momentous in the history of the industry, probably no 
less momentous than the years S882 and 1855. The industry was on 
the threshold of far-reaching changes, fraught with good or evil, not only 
to the industry, but even more perhaps to the trade of the country. The 
industry was now admitted by Parliament to be a key industry, and they 
were told it was the one industry on which the future prosperity of the 
country was to be built up, and which was to reseue the trade of the 
country from pessible bankruptey. Mr. Renwick dealt with the various 
points in the Bill where the companies were unfairly treated, and assured 
the Committee that on all such points amendments would be pressed for, 
Whatever ground there might be for the nationalisation of the railways, 
there were none for the nationalisation of electric supply : but he raised 
no objection to official control so long as that control was on proper lines 
forthe purpose of regulating, co-ordinating and reorganising the industry. 
He was a firm believer in the principle of closer co-operation betwe n 
employers and employees, but he was not sure that the measure adopted 
of Industrial Councils would give the favonrable results many of their 
friends anticipated. He hoped the workmen would be led to realise 
that there were other points of view beside their own. The Committee 
had become a member of the Federation of British Industries, which 
represented 51.000 firms and practically the whole of the Industry of the 
country. On the invitation of the Institution of Electrical Enuineers, 
the Council had decided to co-operate in the scheme for establishing an 

an electrical proving house, and had appointed a member to sit on the 
Hlécttical Standards Committee. He thought the members would be 
pleased with the measure of relief the Coal Controller would grant at an 
carly date. It was now fully appreciated that the small deductions in 
electricity supply did not result in any appreciable saving of coal at the 
generating stations. At the last annua! meeting he referred to the 
proceedings before the Williamson Committee and the evidence he 
gave before it, and many of the suggestions he had made were 
embodied in the Committee s report. The Electricity Supply Pill was 
read a second time on May l4, and he protested against the way it was 
rushed through. It did not reach the hands of many members of the 
House until the 12th, and it did not reach many important men in the 
electric supply industry until well after that date. Mr. Ceorge Balfour 
had earned their gratitude for the speech he made on bchaif 
of the industry, and for the work he had done for them on other occasions, 
The Bill violated the bargain entered into in the Electricity Acts of 1888, 
and its clauses constituted a distinct breach of faith. particularly as to 
terms of purchase and the period of the concessions, and the terms of the 
obligation to take bulk supplies and the regulation of prices to consumers 
were also inequitable. They should be given credit for the fact that in 
the development of the industry they had borne the heat and burden of 
the day under onerous disabilities and vexatious r strictions. 

Resolutions for the adoption of the accounts, the re-election of the 
existing Committee and the reappointment of the auditors were then 
carried unanimously. 

Mr. Grongr BALFOUR, M.P., said the attitude he had adopted, and 
which he urged those in the industry to adept, was one, firstly, in favour 
of sound public policy. Lf they kept that in view they would not go far 
wrong so far as the protection of the electrical industry was concerned, 
They should first show the Bill was bad for the people of Britain, and 
then go on to show how far it was bad for the industry. Otherwise they 
might be charged with only considering vested interests, So far as the 
Klectricity Commissioners were concerned, that was sound; but the 
Electricity Boards were rotten root and branch. The Electricity Com- 
missioners would have enough work for 12 months without considering 
the question of Electricity Boards. The apathy in the House was not 
generally known. One would not find 50 men in the House who knew 
anything about the Bill. Members of that Association, with the co- 
operation of the Federation of British Industries, should stir up opposition 
on the part of manufacturers, shopkeepers and others, and get them to 
send letters to their members of Parliament. and particularly to the 
Minister in charge of the Bill, so that they would understand that there 
was real opposition, 

Sir Kixneseuy Woop, M.P., ndorsed what Mr. Balfour had said as to 
the ignorance of the Bill in the House, but members of Parliament were 
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confronted by a multiplicity of work and a variety of subjects, and every: 
step should be taken to let them know what the electric supply under- 
takings had done in the past. Electricity supply in this country had been 
too long the Cinderella of commerce, but it was the very life-blood of 
commerce to-day, and the electrical undertakin ys were only asking for. 
fair play. He was afraid many of the provisions of the Electricity 
Supply Bill did not give an opportunity to the private enterprise and 
individuality of effort which had done so much to maintain our supremacy 
in commerce. © So faras he could assist, it would be to obtain that fair 
play and consideration which he thought was the just due of the existing 
undertakers. The proposal as to District Boards, for London at least, 
were absolutely impracticable, and it might be so for other parts of the 
country. 
A further discussion subsequently taok place in committee. 


Electricity Supply Bill. 


A special meeting of the Incorporated Municipal Electrical Association 
was held on the 16th inst. to consider the Electricity Supply Bill, when 
a number of resolutions dealing with general principles were adopted. 
We set out some of the more important of the principles and suggested 
amendments. 

In the national interest generating stations and main transmission 
lines should be publicly owned and controlled. 

The Commissioners shall be whole-time officers having no other 
interests whatever than the special duties which it is proposed to confer 
upon them under the Bill. The Commissioners shouid be given more 
freedom of action. 

The local authority representation on the District Boards should be 
in the majority. The Distriet Boards shculd appoint their own Chair- 
man, and that the reference to remuneration of members of the Board 
should be deleted. Provision should be made for the appointment, &e., 
of officers and servants by the District Boards, as provided for the 
Commissioners’ staff (in clause 1). 

If part of an undertaking be acquired by a District Board the whole 
undertaking should be taken over if the owner so desires, 

The method for computing depreciation and sinking fund chargesand 
for the payment of local authorities, companies, or persons should be the 
same, and special consideration should be given to all cases where capital 
costs have been provided for out of revenue moneys. 

Unremunerative areas developed on national grounds should be 
developed at the national expense, It is considered undesirable that 
the District Electricity Boards bear the cost of developing, sav, agricul. 
tural areas without prospect of their being remunerative to the Board. 

The Commissioners should be enabled to review agreements relating 
to the user of water. The powers of a District Board should not be 
transferable except by special order, 

The Compens:tion Clause (for deprivation of employment) is unsatis- 


factory as regards the time limit of tive vears, the absence of a scale of 


compensation, and its non-apphcabihity to the officers and servants of 
undertakings which have not vested in the District Boards, 

The industry will be severely handicapped unless powers are given to 
the District Boards and all authorised undertakers to sell appliances on 
ordinary and hire-purchase terms. 

Expenditure incurred for the purposes of standardisation should be 
defrayed out of a special fund established on a distriet or national basis, 

Professional auditors should be employed, 

The control of the electrical industry should be placed under that 
Government department which most nearly represents all industry ond 
commerce, viz., the proposed Ministry of Commerce or the Board of 
Trade, the Board of Trade in either case being the appropriate depart- 
ment at the present time. 

Association for the interchange of information, experience and ideas 
is advantageous, indeed necessary; enebling facilities in the case of 
local authorities should, therefore, be provided. 


The National Executive Council of the ELECTRICAL POWER ENGINEERS’ 
ASSOCIATION have also considered the Electricity (Supply) Bul, and they 
suggest that amendments are desirable to meet the case of the technical 
engineers. A definition of “ labour “is necessary, and attention is drawn 
to the Trades Disputes Act, 1906 (sec. 5) and the Munitions of War Act, 
1916 (sec. 12), where ©“ workmen `° is defined on.the widest basis of 
employees, including staff. A similar definition should be added to 
clause 41, or clause 5, of the Electricity (Supply) Bill. 

In clause l7 provision is mad. for “Compensation for deprivation of 
employment ” after District Electricity Boards have taken over under- 
takings; but no provision is made for the compensation of any officer 
who suffers deprivation of employment before the Boards have taken 
over undertakings, although (under clause 20) two or more authorised 
undertakers may combine with probable reduction of staffs. 

Clause 36 incorporates sec. 4 of the Conspiracy and Protection of 
Property Act, 1875. If the right to strike is to be taken away from one 
section of the community, it is Imperative that satisfactory means of 
adjusting disputes should be provided. Staff officials do not come 
within the scope of the Waves (Temporary Regulation) Act. as such 
officials are not ** workmen of a class to which a prescribed rate of wages 
is applicable,” so that arbitrators’ decisions can be and have been 
ignored by employers. 

Clause 17 deals with superannuation, but the Council regret that the 
opportunity was not taken to deal with the question on a national basin. 
Many staff officials. technical and otherwise, in the electricity (supply) 
industry are already perticipants in superannuation schemes. 
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Trade Combinations. 


The members of the Committee on Trusts, which was appointed by the 
Minister of Reconstruction in February, 1918, have issued their report, 
and recommend that machinery should be set up for investigating the 
operations of trade associations and combinations. It is stated that in 
recent years, and especially during the war period, there has been a 
tendency to form trade associations and combinations with the object of 
restricting competition and controlling prices. The duty of collecting 
information on tht subject should be imposed on the Board of Trade, 
and a special tribunal should Le established to investigate complaints 
against combinations whose activities appear to be inimical to the public 
interest. The committee find that in every important branch of industry 
there is an increasing tendency to form combines. They give a list of 
some associations in the iron and steel industry; and it is stated that 
the, production of chemicals is almost wholly in the hands of two great 
consolidations ; while in the electrical industries there is an associa- 
tion of businesses of a different nature with a capital of £33.000,000, In 
several other trades and industries there are powerful combinations or 
consolidations, which are in a position effectively to control output and 
prices, and lists of these associations are set out. 

Many different kinds and grades of combinations exist. Some of them 
amply tix the prices to be charged ; some have regulations with regard 
to tenders for contracts; some eliminate outside competition by impos- 
ing restrictive conditions on purchasers; and many regulate output by 
allotting to cach member a fixed percentage of the total production. with 
fines for exceeding this and compensation for falling short. the tines keing 
paid into a pool and the compensation drawn from it. This brings about 
the curious result that a member may withdraw from active manufacture, 
allowing his share of output to be absorbed by other firms, and still drawa 
substantial sum from the pool. Members of the associations asserted 
that their effect was not only beneticial to the efficient carrving on of 
business, but that in many cases they were essential for the maintenance 
of export trade and for meeting foreign competition ; and that in the case 
of price assoqgations, as all members must charge one price tor the same 
article, competition became an attempt to supply the best quahty woods 
to the consumers advantage. They were also confident that no danger 
of excessive prices being imposed on consumers need be feared as a result 
of their development, The committee state that no definite evidence 
was forthcoming that excessive charges have hitherto been made by 
these combinations; but distributors and producers do not in all cases 
share the contidence expressed by members of the organisations. There 
Was a general avreement among representatives of associations that one 
of the beneficial results of the formation of combinations sufticiently 
powerful to control and maintain prices in the home market was that it 
enabled British manufacturers to extend their output by selling their 
products at a lower price, or even at a loss, in foreign markets, 


As regards the effect of associations and combines upon conditions of 
labour the committee found a difference of opinion. In some associa- 
tions, conciliation boards and industrial councils have been established, 
and excellent relations with labour have been maintained. On the other 
hand, a representative of the Ministry of Munitions stated that, “In the 
recent industrial unrest it was generally the large firms whieh expe- 
rienced the most trouble. The tendency of these large aguregates is 
necessarily to become impersonal and to make the worker feel that he is 
dealing with a vast machine not amenable to ordinary persuasive in- 
Huence, avainst which his only weapon is to strike.” The coummittee 
state, `“ There isa great deal of public distrust with regard to the opera- 
tion of trusts. combines and associations, and we have no doubt that the 
disclosure of the war profits made by certain firms. and the repeated 
allegations of exorbitant profiteering on the part of capitalists during the 
war, whether true or false, has tended greatly to aggravate existing sus- 
picion and distrust on the part of the public. We are unable to share the 
optimism of those representatives of associations who were of opinion that 
under no circumstances was there any possibility of their operations 
leading to excessive prices or to the detriment of the publie.” 


After referring to the operations of the American Meat Trust and to 
colonial and foreign legislation on trusts, the committee state that 
“they are unanimously of opinion that it would be desirable to institute 
in the United Kingdom machinery for the investigation of the operation 
of monopolies, trusts and combines similar to the commissions and other 
tribunals created for that purpose in the United States and the British 
Dominions.” As the mistrust with regard to the activities of trade 
combinations which exists in the public mind may be hurtful to the 
State, they consider it desirable that means should Le provided whereby 
the fullest information as to their activities may be made available to the 
public, and complaints promptly and thoroughly investigated. It 
should be the duty of the Board of Trade to obtain this information, to 
present an annual report to Parliament upon the nature, extent and 
development of trade organisations, and also to make a preliminary 
inquiry into complaints which may be made. If the information obtain- 
able should be insuftlictent to enable the Board to discharge these duties, 
and there is evidence that the public interest Is adversely affected. they 
are to be empowered (4) to apply to the special tribunal to be established 
for an order to the organisations to produce such information as may be 
specified ; or (b) to refer the whole matter to the tribunal for investiga- 
tion. The tribunal is to consist of a person of legal qualitications as per- 
manent chairman, and not less than two, or more than seven, other 
members selected by him from a panel appointed by the President of the 
Board, after considering nominations made by representative trade 


organisations, including the co-operative Movement and trade unions, » 
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When it is proved that acts injurious to the public interest have been 
committed it will then be the duty of the Board of Trade to make recom- 
mendations as to State action for remedying any grievances which the- 
tribunal may tind to be established. 

The main report. is signed by Mr. C. A. McCurdy and 11 members, but 
in an addendum Messrs, B. Bevin. J. A. Hobson, W. H. Watkins and 
Sidney Webb state that though they tind nothing to disagree with in the 
recommendations, they fall far short of what will be necessary to safe- 
guard the public interest. The report also contains the following: “A 
Study of Trade Organisations and Combinations inthe United Kingdom,” 
by Mr. John Hilton; “ Notes as to the Law Relating to Combinations,” 
by Sir John Macdonell; ° The Report Presented to the Committee on 
Trusts and Combinations in Building Material Trades”; and ‘CA 
Memorandum on Industrial Combinations,” by Mr. Perey Ashley. 


Industry and Higher Education. 


A meeting was held on the 20th inst. between representatives of the 
Universities and Colleges and of the Federation ot British Industries. 
Sir Richard Vassar Smith, who presided, stated that the meeting had 
been called to consider the setting up of an organisation whieh might 
act asa “ Clearing House ` between the universities and the industries 
of the country. It was desired to make arrangements by which voung 
men leaving the universities would have the opportunity of passing 
into productive work, which would give full scope to their abilities and 
education. There was need of such an organisation, as in the future it 
would be more imperative than ever that each man, in whatever grade, 
should be working efficiently. There was a need in industry fora supply. 
and the maintenance of that supply, of the best intelligences of the 
country. : 

Mr. H. A. Roperrs, of Cambridge University. said the suggestion was 
one which would meet with approval by all interested in the national 
well-being, but it was undesirable to innovate a scheme on too grand a 
scale until experience had been obtained. 

Prof. FERRIER, of Bristol University. pointed out that there had been 
no difficulties in placing the really first-class men. but men of the second 
elass needed assistance. In many cases the second class men had made 
wood when they had been able to obtain a position which offered scope 5 
ability was not contined to academic distinction, and this was the case 
especially in regard to work im industry and commerce». As 2 rough 
estimate he would say that 5 per cent. of the first class university men 
would be requited for research purposes; the remaining 95 per cent. 
would be employed as ordinary routine business men. There had been a 
marked tendency for university trained men to proceed overseas, It 
was to be hoped that this exodus of the tiner grede of worker would be 
stopped by the offer of suitable employment in this country. 


Prof. Baker. of the Imperial College of Science and Technology, 
avreed that the real dithculty was in fixing the second grade student, 
although there must be a real demand for them. In the chemical 
industry routine work which was carried out by the ordinary worker 
at present would be more ably carried out by the trained man. The 
valne of the well-trained man in routine work was not appreciated at 
present, and he hoped that by the scheme which had been outlined the 
employer would eventually come to the organisation for such men 
besides the super-men of research. . 

Prof. Lea, of Birmingham University, said industry needed all grades, 
and education could never hope to produce men of one grade only. 
The Federation, being such a thoroughly representative body, could 
best tackle the scheme, which he felt would encouraye closer co-operation 
between the university and industry. 

The MASTER OF PEMBROKE COLLEGE, Cambridge, pointed out that there 
had been a great increase in the number of emplavers who were sending 
their sons for university training ; this was an excellent sign and should 
help in obtaining that co-operation which was desired. 


Prof. BrULLEID. Nottingham University College, hoped that the 
organisation would not mean putting another barrier between the 
student and the possible employer; he had always found that the most 
satisfactory method for obtaining posts was for the student to write to 
the employer direct. 

Dr, R. A. Durr, of Glasgow University, suggested that it might be 
found that centralising vacencies in the proposed Clearing House might 
be the best way of taekling the problem. This was a question of ad- 
ministration, and would no doubt be considered before fully settling the 
scheme. 

In reply to a question by Miss M. H. Mead. of Manchester University 
it was stated that both men and women students were included in the 
seheme. It was then decided to hold another meeting at an early date 
for the purpose of discussing: practical points for the setting up of the 
scheme. . 

The meeting was attended by representatives of the Universities of 
Birmingham. Bristol. Cambridge. Durham, Glasgow. London, Manchester, 
Oxford, Shefheld. and Wates, the Imperial College of Technology and 
the University College of Nottingham. Letters were received from 
Queen's University, Ireland. and Liverpool University. expressing 
sympathy with the scheme and regretting their inability to be repre- 
sented at the moeting. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the ee ea recently published have been 
Fecal compiled by Messrs. MEewsurn, Erlis & Co., Chartered Patent Agents, 
Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the jor mer is given in brackets after the title. 
1919 SPECIFICATIONS. 
125,434 aoe TELEPHONE MEG. Co., WOODLAND & SMITH. 
( i A ) 
125,452 WESTERN ELectTRIC Co. & Mack. Screenity or jamming systems for telegraph, 
telephone and other electric signalling systems. (4:8/16.) 
125,454 Grattiam. Electrical signalling or indicating apparatus aly applicable for 
signalling orders and numerical data. (4:8/16.) 
125,478 Marconis WIRELESS TELEGRAPH Co. & PLetts. Apparatus for wireless tele- 
graphy. (24/8:16.) 
The tuning circuit is provided with a variable inductance and.or capacity having 
a movable part capable of mechanical oscillation as, for example. a rotating part 
provided with a spring like the balance wheel of a watch. With this device in the 


Telegraph systems. 


transmitter a wave may be sent out which at first varies over a considerable range . 


and then over a smaller and smaller range until the wave length becomes constant 
as the oscillating part comes to rest. 
125,480 AuTCMATIC TELEPHONE MFG. Co. & SMITH. Telegraph systems and apparatus 
therefor. (26. 8/16.) 

The transmitter is E in such a manner that, upon the operation of the 
transmitting key in accordance with the Morse code, to transmit a message, impulses 
of high frequency are sent to line, no battery or special interrupter being provided. 

125,516 WIgLGOLASKI. Electric arc furnaces. (24/4/18.) 

125.522 Gow & CAMPBELL. Control of power absorbed in electric furnaces. (11/5/18.) 

125.531 Wuitgesipe. Electric motors. (3,/6/18.) 

125,533 Aa DRAKE & GorHam. Incandescent electric lamp holders or sockets. 

/6/18.) 

125,534 Ewsanx. Method of controlling electrical power transmission. (11/6/18.) 

124.185 Bucx. Electric heat-regulating switches. (11/3°18.) 

123,314 Akt. Ges. Brown Boveri srt Cie. Device for varying the point of ignition in 
electric ignition apparatus. (9 2:18.) 

125,608 C. 1. SYNDICATE, JENKINS, BLACKMORE & HOwARD. 
process and apparatus therefor. (5/9. 16.) 

125,646 British WESTINGHOUSE ELEcTRIC & Mre. Co. Means for interrupting electric 
circuits containing vapour converters. (7/10,15.) 

125,673 Vickers Limiten & BARCLAY. Dynamo- electric machines. (23/7; 17.) 

125,692 Preece. Electric motors and generators. (19,3;18.) 

325,703 Forsss. Electrical heating devices. especially adapted for use with hatching 
bacteriological and the like apparatus. (25;3,18.) 


Electrolytic oxidation 


r 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 


March 21, 1919. 
7,071 Gratz. Electric fuse plugs. 
7,102 Crick, Arc lamps. 
7,110 B.T.-H. Co. (G.E. Co.) Antenne for wireless signalling systems. 
7,124 Granoit. Automatic point actuating mechanism for tramways, &c. 
March 22, 1919. 
7,142 Brarpirc. Electrodes for arc welding. 
7,167 McCouLoucH. Filament electric lamp, i 
7,173 Kerr & BRooKE. Control of electric motor. 
7,174 Kerr & Brooke. Automatic contactors or electrically operated switches, &c, 
7,175 Kerr & Brooke. Electrical contactors or switches, &c. 
7.179 AUSTIN & ADKINS. Electric cells or oe 
7,181 TorieLD & Haran. Electric switches 
March 24, 1919. 
7.251 CHAMBERS. Induction coils for radio-telegraphy or telephony. 
7,202 CHAMBERS. Production of electrical oscillations. 
7,271 Mason. Telephone transmitters. 
7,278 Jones. Choking coils. 
7,288 SYKES INTERLOCKING SIGNAL Co. & TARRANT, Electromoter. 
7,289 SYKES INTERLOCKING SIGNAL Co. & TARRANT. Electric relays for railway signalling 
7,292 Girt. Controlling devices for electric starters for engines. 
7,294 FLETCHER. Ccin-bperated telephone calling apparatus. 
7,316 Hoorer. Swiveiling brackets for mounting electric generators on aircraft. 
7,323 GREENWOOD & TATE. Electric heaters for synthetic ammonia apparatus. 
7,333 MARCHIARO. Electrically heated soldering bits. 
7,336 Verlo. Electric lamps. (23/3/18, Spain.) 
7,343 ROHMAN. Electric lighting, heating and ventilating of railway-carriages, &¢. 
7,349 MELLERSH JACKSON. (Taylor.) Radio-oscillation generators. 
: March 25, 1919. 
,o70 SmitH. Arc welding. | 
408 THomas. Pedestal tor tramcar trollies. 


4456 & 7,457 Creep. Telegraphic receiving apparatus. 

,460 BATES & Newman. Electrolyte for copper deposition. 

465 WILLANS. Controlling searchlights from distant station. 

498 MELLERSH JACKSON. (Taylor.) Radio-telegrarhic transmission systems. 
„501 WESTERN E.ectric Co. Automatic telephone switching apparatus. 


March 26, 1919, 
7,504 Heywooo & SmitH. Tramcar trolley leads. 
7,545 AUTOMATIC TELESHONE Msc. Co. & ARCHER. 
Electric signailing systems. 
Non-acid mixture for charging accumulator cell, 
583 RAWORTH. Regenerative contro! of electric vehicles. 
(G. E. Cc.) Wireless signalling systems. 
; Cooling high-speed dynamos. 
7,620 BRITISH WESTINGHOUSE ELECTRIC & Mrc. Co. & CUNLIFFE. Coils for electro- 
magnets, 
,624 Brown. Magneto-electric generators. 
632 Soc. ANON res Etas. L. BLerioT. 
electric motors. (13/12/18. France.) 


March 27, 1919. 
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Electric heating apparatus. 
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Reversing and stopping contrivances for 
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7,642 HeEuRTLEY. Telegraphy. 
7,650 Carey. Electrically driven vehicles. 
7,722 EntwistLe. Electric arc apparatus for generation of oscillating currents, 
7,749 B. T.-H. Co. (G. E. Co.) X-ray apparatus, 
March 28, 1919. 

7,763 Ha... Electric lamps. 
7,781 DRYSDALE & Co. & Younc. Electrically driven rotary pumps. 
7,799 KIRKLAND & TIDSWELL. Troliey heads tor tramcars. 
oe a ona current motors, 

; ECFGE. uartz-mercury vapour lamps. (24/4/18, France. 
7,831 SIEMENS & PETTIGREW. Telephone systems. M i 
7,833 Dawe, System of electric power distribution for trains. 
2o FAE e lamps. (8/12/18, France.) 

: ORDEY ectro magnetic separation or concentration of minerals, 
aol p T.-H. er E.Co.) Electron discharge apparatus. 

: OUZET, aintaining constant voltage in d i i 
Poou ER ge in dynamos working with variable output, 
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May 30, 1919. 


Commercial Topics. 


Suspension of Control Orders. 

It is notified that the operation of the Machine Toul & Power Machinery’ 
Order, 1916, the Wood Working Machinery Order, 1917, and the Treadle 
Lathes Order, 1918, made by the Ministry of Munitions, has been sus- 
pended as from May 23, 1919. 

* * * 
Pre-War Trade Union Rules. ! 

It is announced that. after prolonged negotiations, the Trade Union 
Restoration Committee have agreed with the Minister of Labour upon a 
Bill for the restoration of pre-war trade union rules and practices. The 
Bill, whieh was introduced into the House of Commons on Monday, 
provides that the owner of every establishment to which the Bill applies 
will be under an obligation, at the expiration of two months from the 
passing of the Act, to restore any pre-war “trade practice >` which has 
been abrogated during and in consequence of the war. Employers are 


also prepared to accept the Bill. 
* * * & us \ 


Overseas Trade. 

The Government has appointed a Committee ‘‘ to examine the question 
of Government machinery for dealing with trade and commerce.’ The 
members of the committee are: Viscount Cave (chairman), Sir Horace 
C. Munro, K.C.B.. Mr. F. Dudley Docker, C.B., and Mr. Kenneth Lee. 

The Committee can scarcely be called a representative one from the 
commercial or industrial standpoint. The question of the relations 
between the Consular and Diplomat ec Services and the Department of 
Overseas Trade is most important forthe commerce and export trade of the 
country, and we should like to see another industria! representative upon it. 

* * * * 


Import Restrictions. 

The restrictions on the importation of additional articles are to be 
removed, including motor-car and track jacks, bronze castings (machine 
or phosphor bronze), friction clutches, flexible metallic tubing. pressure 
regulators. engine governors, vacuum gauges, copper wire, Kc. 

The importation of the following articles is to be licensed only exce p- 
tionally as and when required: Portable shop cranes. electric hoists and 
steel pulley blocks, except Yale triplex pulley blocks and triplex electric 
hoists, which are to be rationed to regular pre-war importers at the rate 
of 100 per cent. of 1913 importations ; trolleys and trucks for warehouse 
and wharf, shaft bearings, shaft bearing boxes, shaft couplings, brass 
rods, steel and iron wire, miners electric Jamps and lamp glasses, &¢. 


3 * * * 


Trade Catalogues for Palestine. 

The Chief Administrator, Occupied Enemy Territory, Administration 
for South Palestine, desires to obtain as many catalogues as possible of 
various import lines, irc uding agricultural machinery, motors, glass- 
ware, lamps, hardware, tools, petroleum and gas engines, &c., all of 
which should find a profitable market in Palestine. Facilities for in- 
specting the catalogues will be offered to interested parties in Jaffa, 
Haifa and Jerusalem. The main object is to draw inquiry, as prices 
and delivery can be settled by correspondence. Catalogues in the three 
principal languages of the country (English, French and Arabic) are 
much appreciated, and should be addresscd to Headquarters, Economic 
Section, O.E.T.A., Jerusalem. 

k 


The New Zealand Market. 

Ata mecting of the Wellington branch of ithe New Zealand Associa- 
tion of British Manufacturers and Agents a resolution was passed urging, 
in view of the seriousness of the American and Japanese competition, 
that British manufacture s and exporters should grant marketing terms 
as attractive as those of their competitors, and also that the heartiest 
co-operation and support should bzextended to overseas representatives, 
whose loyalty during the war period has fostered public sentiment to the 
advantage of British manufacturers. The local stocks of electrical 
suppliers are reported to be low, and, while public sentiment is strongly 
‘in favour of trade with the mother country, the questions of price and 
early delivery will have great influence with buyers in giving their orders. 

* * * * 


’ 


* * * 


Australian Imports. 

H.M. Trade Commissioner in Australia states that a number of cases 
have recently come to his notice in which goods have been placed on the 
market in a manner designed to deceive the purchaser as to the country 
of origin. The Commonwealth legislation provides that if a description 
is attached to an article imported, it is also necessary to state the name 
of the country or place in which the goods were made. Hitherto there 
has been no State Icgislation to exercise control over imported goods 
after they have passed the Customs. An Act,entitled the “Goods Act, 
1918.” amending Part V. of the Goods Act, 1915, has now been passed 
hy the Government of Victoria in order to exercise this control. Under 
the Act it is laid down that no person shall sell any goods which may be 
specificd by proclamation “unless there is applied to them (or, if so 
prescribed, to any covering label, reel or thing used in connection there- 
with) in the manner prescribed, a trade description of such character 
as is prescribed indicating the country or place in or at which the said 
goods were made or produced.” No manufacturer, dealer or trader shall 
alter, whether by addition. effacement or otherwise anv trade description 
which indicates the country of origin, and no person shall sell any such 
goods the trade description of which has been so altered. 


May 30, 1919. 


X e © 
Electricity Supply. 

HEBBURN Urban Council has received sanction to a loan of £5,850 for 
electric street lighting and for new lamp-posts. 

Swansea Corporation recently obtained sanction to a loan of £25,690 
for additional plant for the electricity works. 

Doncaster Corporation is applying for authority to borrow £40,000 
for electricity supply extensions. 

COLERAINE Urban Council has decided to obtain a report from an 
engineer as to the possibility of establishing electricity works in the town. 

LupDLow Rural Council has been asked by the local gas company to 


assent to an application for a provisional order to supply electricity to 
Craven Arms. 


GooLE Urban Council has been notified by the Electrical Distribution — 


of Yorkshire, Ltd., of its intention to lay supply mains in four of the 
leading thoroughfares. 

LLaNDUDNO Electricity Committee is in negotiation with the North 
Wales Power & Traction Company for a supply of electric current in bulk 
to the town. 

On the past year's working of the Bury electricity undertaking there 
was a deficit of £1,983, which will be met out of the reserve fund. The 
‘charges for electric current have been increased by another 30 per cent. 

The SHROPSHIRE, WORCESTERSHIRE & STAFFORDSHIRE ELECTRIC 
PoweER Company give notice of intention to introduc. a Bill in the next 
session of Parliament empowering them to raise further capital, ete. 

Ayk Electricity Committee recommends the appointment of a con- 
sulting engineer to report on the present position of the electricity under- 
taking and on the question of the future of electricity supply in the burgh. 

SCUNTHORPE Urban Council has asked the Frodingham Tron & Steel 
Company, Messrs. John Lysaght, Ltd., and Messrs. John Brown & 
Company to state the terms and conditions upon which they would 
supply electricity in the district. 

Satisfactory progress is being made with the building work at the new 
‘generating station at Nechells, BiRMINGHAM, and a start will shortly be 
made on the steel superstructure. It is hoped to have the first section 
of the gencrating plant in operation by the beginning of next winter. 

DONCASTER Corporation electricity department’s accounts for the year 
ended March 31, 1918, show revenue £20,052, gross profit £8,059 and the 
net result was a deticit of £152, after meeting interest and sinking fund 
and providing for war service allowances. 

The County OF LonpoN ELECTRIC Supriy and the City or LONDON 
EvectRic Lighting Comraxies have made an agreement for mutual 
assistance. A new generating set is to be installed at the Bankside 
station of the City Company. and bulk supply from this plant will be 
taken by the County of London Company. The agreement has been 
approved by the Board of Trade. 

Sir John Snell, consulting engineer to BeELFast Corporation, recently 
requested to be released from his agreement in the event of the Electricity 
Bill becoming law. It was stated that Sir John, who has been engaged 
on work in connection with the Board of Trade. may receive an official 
position under the new legislative proposals. The Council has agreed 
to release Sir John Snell, subject to the adjustment of all details as to 
work done axd fees payable covered by the agreement. 

SHOREDITCH (London) Borough Council electricity department has 
intimated that the regulation requiring consumers to pay for new services 
laid has now been withdrawn, and that in future all services which have 
been approved by the Electricity Committee will be laid free of charge, 
‘providing they are within 60 ft. from any of the Council's distributing 
mains. S 


At last week’s L.G. Board inquiry into the application of OLDHAM 


Corporation for permission to borrow £150,000 for additional plant for 
the electricity undertaking, the Deputy Town Clerk asked that the 
application should be increased by £50,000 for mains and transformers. 
The proposed new plant would be loaded up immediately it was installed. 
There would then be a nominal dav load of 18,000 kw., with the proper 
-amount of stand-by plant, and this would be taken up by winter of 1920. 
An additional load of 3,600 kw. was expected from the cotton mills. 
During the past four years the Corporation has spent £36,277 out of 
‘revenue to bring the undertaking up to date. 


Col. Ekin held an inquiry at Warwick on the 22nd inst. into a proposal 
-of the LEICESTERSHIRE & WARWICKSHIRE ELECTRIC POWER COMPANY 
‘to erect a large generating station at Warwick. The company's engineer 
(Mr. F. Thursfield) said there would be a thoroughly modem turbine 
station at Emscote, near the Avon, from which water would be taken for 
condensing purposes. 

The Town Clerk objected to the site being chosen as it was close to 
valuable residential property, and the owners would require guarantees 
that their property would not be injured -by the proximity to the station. 
Several owners of property also opposed. 


P We are informed that at a meeting of the ELECTRICAL POWER 
ENGINEERS Association, held at Dewsbury on the 17th inst., the 
engineering staff of the Yorkshire Electric Power Company resolved to 
hand in their notices as a protest against the curt dismissal of one of 
their number, a prominent official of the E.P.E.A., and also on account 
of other grievances. including the unsatisfactory payments made under 
the E.P.E.A. award 9,281. As a satisfactory reply was not received 
from the Company in the stipulated time 74 members handed in their 
notices to terminate their engagement. Negotiations ensued between 
fepresentatives of the National Executive Council of the E.P.E.A. and 
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of the Company, and the matters in dispute were discussed on the 25th 
inst. The principal point at issue was settled, and satisfactory assurances 
given that the other grievances would be attended to without delay. 
The notices terminating engagements were then withdrawn by both sides. 

Atthe ROYAL AGR!CULTURAL SHOW, CARDIFF, which will be held from 
the 24th to the 28th June, the Cardiff City electricity department and 
the South Wales Electrical Power Company are co-operating for the 
purpose of organising an exhibit of labour-saving devices. A committee 
consisting of Messrs. W. A. Chamen and C. T. Allan (South Wales Com- 
pany), Arthur Ellis, C. G. Morley New (Cardiff electricity department) and 
R. Howard Fletcher. B.A., consulting engineer, has been formed to put 
idea in operation, and has taken plot No. 3004 in the show ground. 
Three phase and single phase 50 cycle supply will be transformed from 
6.600 volts to 400 and 230 volts, and transmitted to the exhibit by a 
low-tension temporary overhead line about a mile long. This line passes 
the moving machinery exhibit, where electricity will be on tap for those 
exhibitors who desire' it. On the plot will be erected a pretty little 
building, to be known as Electra House (t The Homestead ’’). The 
interior will contain a kitchen, dining room and show room suitably fur- 
nished and fitted. As many domestic labour-saving appliances as can be 
discovered will be shown, to enable the housewife to see that much of 
the drudgery and the monotony of domestic work can be eliminated, 
and some of it made pleasurable. The Committee is, however, ex- 
periencing some difficulty in finding the names of British firms who 
specialise in this work, and British makers of domestic labour-saving 
appliances are asked to send their catalogues to Mr. C. T. Allan (Royal 
Chambers, Queen-street. Cardiff), so that if their machine cannot yet be 
shown they can have publicity. 


Electric Traction. 


The loss on the Colne tramways last year (£3,139) is attributed to 
increases of wages and the exhorbitant prices of materials. 

Lerps Tramway Committee recommend the Council to increase th 
salary of Mr. J. B. Hamilton, the tramways manager, from £1,000 to 
£1,500. In addition to his salary as tramway manager, Mr. Hamilton 


-receives £500 a vear as commercial manager. l 


Swansea Tramways Committee recommends the promotion of a Bill 
for the extension of the tramways system to several of the outlying 
parts of the borough, inclnding Llansamlet, from Port Tennant to 
Baldwin's Works. Treboeth, Fforestfach, Bontymaen and Killay. 


The revenue of the DONCASTER tramways for the year ended March 31. 
1918, was £44,518, gross profit £11,450 and net profit £3,838. Revenue 
per car-mile was 15-79d. and working expenses (including power) were 
ll-ld. Passengers carried were 8,885,922 and car-miles run 713,636. 

The inhabitants of Whitletts recently petitioned AYR Corporation to 
extend the municipal tramways to the village, but as the extension would 
cost £26,413 to construct and the operating costs (on a 15 minutes’ 
service) would be £2,988, or 21-8Id. per car-mile, the Council have de- 
cided not to proceed with the extension at present. 

Ald. Linsley, chairman of SALFORD Tramways Committee, states that 
30 miles of the 60 miles of track are in a very bad state, and that if the 
Corporation keep on taking so much money from the Committee there will 
be no alternative but to ask for a contribution from the rates for repairs. 
During the past year the department has contributed £25,000 towards 
relief of rates. 

At Tuesday's meeting of the Lonnon County Council, Mr. Squires, 
chairman of the Highways Committee, stated that the question of a 
further revision of the fares and stages of the tramway service was 
under consideration. There are still 1,250 women conductors, but they 


‘will be discharyed when the men return. 


In reply to a question in the House of Commens last weck, Mr. Bridge- 
man said the Board of Trade had no power to compel the LonDoN 
County Councit to run trailer cars. The Council had been authorised 
to run trailer cars, and did in fact run them. If desired he could make 
representations to the Council that the number of those cars was nothing 
like sufficient, and request them to run an additional number. 

The National Amalyamated Association of Tramway and Vehicle 
Workers has applied for double pay for TRAMWAY EMPLOYEES who work 
on the PEACE CELEBRATION days, the number of celebration days to be 
added to the annual holidays of employees who work on the peace days, 
and to secure that the first day of the peace celebrations shall be a holiday 
for all tramway men. 

A deputation from the Edinburgh Rotary Club (consisting of Mr. 
Alexander Wilkie, the president ; Mr. John H. Bunting, and Mr. Forrest), 
has waited upon the Committce to urge the adoption of the overhead 
system on all routes throughout the city, including Princes-street, as 
the only practical one. The deputation represented that the business 
community wanted a thoroughly eflicient and up-to-date tramway 
system. A resolution by the members of the Royal Scottish Academy 
against the overhead system has been submitted to the Committee. 


Atthe annual conference of the Amalgamated Association of Tramway 
and Vehicle Workers, which was held at Cardiff last week, the president 
(Mr. Ernest Bowden) in his address, referred to the fact that a 48 hcurs’ 
week was now in operation for the members of the Association. With 
regard to future policy, they had to see that war bonuses were merged in 
the ordinary wage rates. He announced that arrangements had been 
made for the amalgamation of the Association and the London & Pro- 
vincial Union of Vehicle Workers. The membership of the Association 
is 50,000 and 9,434 members have served in the forces during the war. 
The increase of membership for the past year was 8,794. Mr. T. McLean 
of Rochdale, has been elected president for the ensuing year. 
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Miscellaneous. 


Application has been made to the Board of Trade to register the 
WOMEN’S ENGINEERING Society with limited liability, but without the 
word “ limited ” in the title. 


It is proposed to form a WIRELESS Society for Sheffield and district, 
and all those desirous of joining should communicate with Mr. L. H. 
Crowther, 156, Meadow-head; Norton Woodseats, Shetield, who will 
supply particulars, 

A strike of the employees of GREENOCK & Port GLascow Tramways 
Company commenced on Monday. The demand is for an advance of 
waves, £4 for men and £3. 15s. for women, for a week of 48 hours. The 
present rate works out at about £3 for men and £2. 5s. for women. 


The BRITISH [INDUSTRIAL “ Sarety First” Association, 31, West- 
minster-broadway, S.W.1, offers a prize of 20 guineas for a suitable 
subject for a double crown coloured poster to illustrate the object of the 
Association—viz., the prevention of accidents to industrial workers. 
Designs are to be sent to the hon. secretory (Mr. H. E. Blain) by Monday. 
June 30. The Association is conducting an intensive educational cam- 
paign amongst emplovers and workpecple with a view to reducing the 
formidable number of preventible accidents. 

The Committee of the WestiscHousk War RELIEF FUND express 
their thanks to contributors for the voluntary support given throughout 
the period of the war. Up tothe end of December, 1918, nearly £66,000 
was subscribed, approximately two-thirds by the employees and one- 
third by the company. The period of regular contribution from. wage 
or salary is now about to finish, and a balance remains sufiicient to cover 
for a period of at least 10 years the relief of the disabled and the depen- 
dants of those who have made the supreme sacrifice. There are 207 
relatives and 382 children of deceased workers, in addition to many 
disabled soldiers and sailors for whom responsibility has been incurred. 

The National Union of Manufacturers has convened a mass conference 
of British manufacturers for to-day (Friday) at 2.15 p.m., in the Central 
Hall, Westminster, * to make detinite and urgent representations to the 
Government that the present widespread unemployment and the vast 
sums which are being paid for unemployment pay is largely due to the 
uncertainty as to the future economie policy of the country, and the 
absence of any definite ste ps for the prevention of dumping and the 
protection of key or essential industries.” The union states that under 
the best of conditions, with every necessary form of protection, it will 
probably be a vear before our manufacturers are able to turn over from 
war work and resume the out put of manufactures asin 1914. The Right 
Hon. Sir Edward Carson, M.P., Mr. Geo. Balfour, M.P.. Mr. Neville 
Chamberlain, M. P.. Sir Richard Coop er, M.P., and Mr. Alex. Johnston, 
J.P., will speak, and the chair will be taken by Mr. Geo. Terrell, M.P. 


A Bill has been introduced into the House of Lords by Lord Somer- 
leyton to make further provisions with respect to WIRELESS TELEGRAPHY 
insHips. Everysea-going British ship registered inthe United Kingdom 
whch is a passenger steamer (7.€., one carrying More than 12 passengers) 
or a ship of 1,600 tons gross tonnage or upwards shall be provided with a 
wireless telegraph installation, and shall maintain a wireless telegraph 
service at least sufficient to comply with rules which are to be made, 
and shall be provided with one or more certified operators and watchers, 
The Board of Trade may exempt any ships if they are of opinion that, 
having regard to the nature of the voyages on which the ships are engaged, 
or other circumstances, the provisions of a wirelesstelegraph apparatus 
is unnecessary or unreasonable. The Board of Trade, in consultation 
with the Postmaster-General, shall, it is suggested, make rules prescribing 
the nature of the wireless telegraph installation to be provided, of the 
services to be maintained, and the number of operators and watchers to 
be carried. Failure to comply with the provisions will render the master 
or owner of the ship liable to a fine of £500. 


Mr. Godfrey C. Isaacs, who was the guest of the Aldwych Club at the 
luncheon on the 22nd inst., spoke on the future of COMMERCIAL WIRELESS 
TELEGRAPHY. There had been great inventions during the last four years, 
and wireless telegraphy and wireless telephony had made great progress. 
Before the war a large number of vessels had been fitted with wireless 
installations which communicated with reliability during the day a 
distance of some 200 miles, and during the night somewhere in the 
neighbourhood of 500 miles. To-day those distances were quadrupled, 
so that a passenger travelling across the Atlantic need never again be 
out of touch with one or other of the two coasts. Ships would in future 
be able tu telephone and telegraph either to ships at sea or to the coast 
without any possibility of interference. One of the great difficulties 
of the past, particularly in busy “ thoroughfares,” such as the Channel, had 
been the interference and jamming, caused by the very large number of 
stations speaking at the same time. It would also be possible to equip 
a vessel with an apparatus which would give it its exact position in 
dense fogs. A ship would not only be able to ascertain the approach of 
another ship. but would also learn, approximately and near enough for 
its purpose, the distance of that ship. In the same way the whole coast 
line could be equipped with apparatus which would give to a ship at sea 
its approximate distance from the coast and its position. Wireless had 
already done much in saving life at sea, and these further «reat, inven- 
tions would go far toward eliminating the greatest: perils, fog and intense 
darkness, encountered by those who travelled by sea. 

There was a simple means of communicating by wireless with aero- 
planes and airships, and there was no doubt that the distance over which 
they would be able to communicate would increase considerably; in 
fact, it was increasing daily. The assistance which wireless could give 
to the aviator was great. The wireless direction finder would enable 
the pilot to ascertamn approximately where he was at any time. A 
further development had given them A new transmitter, which would 
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Project. into the air a wide divergent beam, something like a searchlight 
without the light, which would extend over any arta required, or, if it 
was desired, a concentrated beam over some small place, and these 
beams would convey to the men in the sky automatically the name of 
the place they were passing over. Siinilarly these beams could be 
equipped to lightships or to buoys in fixed and detined positions, so that 
even when passing over the sea one would know exactly where one was. 
Great as these developments were both for sea and air, the developments 
and inventions touching land communications and long-distance com- 
munications were even greater, Before the war very little was done, 
particularly in well-populated countries, such as those in Europe. in 
connection with wireless telera phy, for the very simple reason that if 
they had had a number of wireless telegra phy stations in close proximity 
to each other interference with cach other would have made an efficient 
service quite Impossible. That was a thing of the past. There was no 
reason why there should not he wireless telegraph and wireless telephone 
services between all the principal centres throughout this country. 

In this conntry we had had no experience of long-distance wireless 
telegraphy. The latest and best station whieh had been erected, that 
at Cahireiveen, for the purpose of conducting a telegraphic service to 
New York, had never vet been used for commercial purposes. He honed 
that before very long that station would he opened for commercial pur- 
poses, and it would then be realisel that a wireless telegraphic service 
to-day was something far different from what it was supposed to be from 
our experience before the war. fn 1910 private enterprise proposed 
the erection of wireless telegraph stations putting the whole Empire into 
communication for commercial purposes, The Government approved 
of the idea. but said that it should he done by the State. Overa distance 
of 6,000 miles or 12.000 miles, with a trafie of 10,000 words per dav.a 
rate of 2s. per word would give to the wireless station a very handsome 
profit. As soon as possible that rate would be reduced to ls. 6d. per 
word, and he believed trafic would correspondingly inerease and would 

reach quite easily 20,000 words per dav. When the trafic grew to 40.00) 
words per day, a Is. rate could he introduced, and when it reached 80,000 
words per day a 3d. rate could be introduced. and would give the same 
receipts as a 2s, rate, Wireless to-day could do 150 words a minute 
simplex and 300 words a minute duplex. It would require but a very 
small mechanical improvement to double and quadruple that number, 


Tenders Invited and Accepted. 
MANCHESTER Electricity Committee require tenders by 10 
June 6 for six months’ supply of stores. 
Hughes, Town Hall, Manchester. 
MANCHESTER Electricity Committee 
June 4 for 12 months supply of cable. 
Hughes, Town Hall, Manchester. 


Tenders are required by 3 p.m. June 23 for the supply of a 60-ton 
electrically -driven travelling crane, with rails, &c., for SYDNEY (N.S.W.) 
City Council. Specifications from the City Electrical Engineer, | 

HeEywoob (Lanes) Electricity C ommittee require tenders (by June 11) 
fora 400 kw. Rotary Converter and 'Fransformer and some e.h.t, and lt. 
Cables. Specitications from the Borough Electrica] Engineer. 

Ruoxppa Electricity Committee invite tenders for four 50 k.v.a. and 
two 100 k.v.a. three-phase oil-cooled Transformers. Tenders to the 
Chairman by noon June 4. 


WARRINGTON Electricity and Tramways Committee require tenders 
for the supply of Motors and Transformers and h.t. and Lt. lead-covered 
Cable. Tenders to the Chairman by June 4. 


Bury Corporation want tenders by 10 a.m. June 6 for 6,000-kw. 
steam: turbo-altemator and exciter, with surface condenser and air 
circulating punips. Specifications from the Borough Electrical Engineer. 


Inrorp Urban Council want tenders for 350 yards of l.-t. rubber- 
insulated and 70 vards e.h.t. three-core payer-insulated lead-covered 
cable. Specifications from the Engineer, Electricity Works, Ilford. 


Bray (Ireland) Urban Council require tenders by 7 p.m. June 3 for 
a 200-B.1H.p. Diesel engine, direct coupled to 135 k.v.a. single-phase 
alternator and exciter. Specifications from the Electrical Engineer. 


West HARTLEPOOL Corporation require tenders for h.t. switchgear, 
two 1,500 kw. transformers, two 500 kw. rotary converters and one 
cooling tower. Specifications from the borough electrical engineer (Mr. 
J. W. Spark), and tenders to the Town Clerk by June 17. 


a.m. 
Particulars from Mr. F. E. 


elso require tenders by 10 a.m. 
Specifications from Mr. F. E. 


TAUNTON Council has accepted the tender of C. A. Parsons & Company 
for a 500-kw. turbo set, with pipework, &c., at £11,085: and that of 
Herbert Morris, Ltd., for a travelling crane and gantry at £557. 

For the supply of sub-station switchgear, HacKNEY (London) Borough 
Council has accepted the tender of Johnson & Phillips at £7,183 There 
were four other tenders, ranging from £8,120 to £8,766. 


Bankruptcies and Liquidations. 
The Gell Telegraphic Appliances Syndicate, Ltd.. is being wound up, 
voluntarily, and Mr. A. F. Dickin, Sardinia House, Kingsway, London, 
W.C. 2, has been appointed liquidator. 


-A meeting to receive an account of the winding up of the Consolidated 
Diesel Engine Manufacturers, Ltd.. will be heid at Winchester House, 
Old Broad-street, London, E.C. 2, on June 3. ` 

The Vactite Wire Company, Ltd., is being wound up voluntarily for 
Yeoman has been appointed liquidator, 
with authority to consent to the registration of and to enter Into an 
agreement with a new company with the name of the Vactite Wire 
Company (1919), Ltd., A meeting of creditors will be held at 29, 
Copthall-avenue, London, E.C. 2, on June 5. 
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Appointments Vacant and Filled. 


The Calcutta Electric Supply Coryn., Ltd., 4, Broad-street-place, 
London, E.C., require an assistant mains engineer. 


An electrical engineer is wanted for office work in a Government 
department in the South of England. Commencing salary £400. 


Hull Corporation require a general manager for their tramways. Com- 
mencing salary £800 a year. Applications to Town Clerk by June 14. 

A lecturer in phySics is required at the Sir John Cass Technical In- 
stitute, Jewry-street, E.C.3. Salary £240, plus £39 war bonus, rising 
to £400 perannum. Applications to the Principal by June 7. 


Glamorgan Education Committee require two additional lecturers on 
mechanicalengineering. Salaries £250, rising to £350 per annum. Appli- 
cations to the Chief Education Official, County Hall, Cardiff, by June 14. 


An assistant electrical engineer is required for the Gold Coast Govern- 
ment Railway Department. Salary £300 to £350, with £120 war bonus 
per annum. Applications to the Crown Agents. for the Colonies, 4, 


Millbank, S.W.] 


The Governors of the Borough Polytechnic Institute, Borouch-road, 
S.E.1., will require in September next a lecturer in the electrotechnics 
department of the day school and evening schools, Commencing salary 
£300, rising to £400 per annum. Particulars from the Principal and 
applications by June 5. 


Dr. Boon has been appointed professor of chemistry at the Heriot 
Watt College, Edinburgh. l 

Mr. F. W. Purse, city electrical engineer of Carlisle, has been appointed 
borough electrical engineer at West Ham. 

Mr. W. P. Lilwall, of Kettering, has been appointed, out of 147 ap- 
plicants, electrical engineer and manager to the Fleetwood Urban Council. 

Mr. W. Thomson, of the Battersea Polytechnic, has been appointed 
Principal of the Croydon Polytechnic at a salary of £500, rising to £600 
per annum. 


Mr. F. Wilkinson, Director of Education and Principal of the Muni- 
cipal Technical School, Bolton, has been appointed hon, technical adviser 
to the Ministry of Pensions on questions of training. 


Mr. W. M. Varley, M.A, D.Se., Ph.D., principal of the Swansea 
Technical Colleges, has been appointed princ ipal of the Brighton: Manici- 
pal Technical College at £700 per annum, rising in three years to £850. 
Dr. Varley succeeds Dr. W. B. Burnie. 


Mr. Harry S. Ellis. borough electrical engineer of South Shields, has 
been appointe ‘d tọ a similar position at Southampton, at a commencing 
salary of £800 per annum. Mr. Ellis, who is a son of the late Sir Jose “ph 
Ellis, of Newcastle, was assistant engineer at Bradford prior to going to 
Sotth Shields. He succeeds Mr. H. F. Street, who recently retired owing 
to ill-health. 


Business Items. 

The head office of the Electrical Power Engineers’ As:ociation has 
been transferred to 65-66, Chancery-lane, London, W.C. 2. Telephone : 
Holborn 4806. 

Messrs. George Scott & Scott & Sons (London), Ltd., have removed 
their works to Bradtield-road, Silvertown, E.16. Telegrams: 34 Vic- 
dock London ; telephone: East 1795. 

Mr. C. G. Quetton, at one time publicity manager of the Union Electric 
Company, business manager of the British Engineering Company in 
Siberia, and until lately copy department manager of Messrs. Greenlys 
Limited, is now disengaged. 


Messrs. Geo. N. Dixon & Company, 4l, Castle-street, Leani: will 
sell by auction at Oldham Aircraft Factory, on June 17, and three follow- 
ing days, some nearly new electrical plant and material, including a 
number of transformers, motors, dynamos, engines, &c., and quantities 
of cable, fittings, switches, &c. 

The Engineering Supplies Company, Allison-street, Stockton-on-Tees, 
have issued a leaflet giv ing illustrated particulars of their anti- vibration 
electric light fitting. It is claimed that it is the only anti-vibration 
fitting on the market which has enabled metallic filament lamps to be 
used instead of carbon lamps, where vibration or shock exists. It is 
inexpensive and complies with the 1.E.E. wiring rules, &c. 

Messrs. Herbert Frood & Company, Ltd., manufacturers of Ferodo 
friction linings for brakes and clutches, of Chapel-en-le-Frith, notify 
in a “personal message °” recently issued by them that though they 
were on the controlled list during the war the Government granted them 
special facilities for the extension of their works and plant and for 
securing raw materials. Their resources have been largely increased 
and they are now able to revert to their, pre-war policy of “six months’ 
maturity.” 

Mr. Philip Vassar Hunter, for many years chief electrical engineer to 
Messrs. Merz & McLellan, of Neweastle-on-Tyne and London, is joining 
the management staff of Messrs. Callender’s Cable & Construction C'om- 
pany, Ltd. Mr. Hunter has been connected with the development of 
electric power on the North-East Coast since its very beginning, and has 
had wide experience of high-tension generation and transmission. During 
the later stages of the war Mr. Hunter was. by arrangement with Messrs. 


Merz & McLellan, attached to the Naval Staff ofthe Admiralty as- 


engineering advisor to the Director of the Anti-Submarine Division in 
connection with the development of anti-submarine devices and appa- 
ratus. He has been recently released from Admiralty service, and from 
June Ist he becomes a member of Callender's specially for the develop- 
ment of super-tension mains and accessories. 
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Companies’ Reports, &c. 
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Marconi’s Wireless Telegraph Company, Ltd., announces that 
Sir Charles J. Stewart, K.B.E., the late Public Trustee, has been elected 
to a seat on the Board. | 

The NORTH OF ScoTLanD ELECTRIC LIGHT & Power Company pro- 
poses to increase its borrowing powers from £35,000 to £50,000 for the 
purchase of extra generating plant. 

The CHLORIDE ELECTRICAL STORAGE CoMPANyY, LTD., has declared a 
final dividend of 5 per cent. actual on the ordinary shares (tax free), 
making 10 per cent. for the past year. 

VICKERS Lro. have posted allotment letters in respect of the new 
issue of shares made for acquiring the shares of the Metropolitan Carriage, 
Wagon & Finance Company. The following directors of the Metro- 
politan Company have been appointed directors of Vickers: Messrs. F. 
Dudley Docker, Hy. Walker, Edward Hickman and Sir Ernest V. Hiley. 
Sir Geo. T. Buckham and Mr. Herbert J. Morriss have also been appointed 
directors of Vickers. 

The total profits of the Lima Licutr, POWER & TRAMWAYS COMPANY 
for 1918 were £P252,230 ; less bond service, £P55,191 ; bond amortisa- 
tion during 1918, €P45,253 5; European expenses, €P1589 ; provision 
for bad and doubtful debts, £P3.000 ; leaving net profit of £P147,196, 
With balance from 1917 the available total is £P24I 96. The board 
has made following deductions : Dividends on share capital, £P80,993 3 
eost of stores, £P20, 000; cost of extraordinary repairs, £P20,000 ; 
expenses of bond issue, £P 15,300; reserve for bad and doubtful debts, 
£10,000 ; leaving £P95,063 to carry forward. 

At the annual meeting of the Batu ELECTRIC TRAMWaAys, LTD., last 
week the chairman (Mr. J. B. Hamilton) stated that the trathe receipts 
showed an increase of £12,464 over those of the preceding year, but the 
working expenses increased by €9.100, so that they were only better 
by about £3,000 over 1917. The directors felt it absolutely necessary 
for the future welfare of the company to lay aside an increased amount 
for renewals. In addition to the contingencies and renewals fund, they 
were carrying forward £6,079. In the future thev would have to make 
a considerable addition to the £32,500 in the contingencies end renewals 
fund in order to meet liabilities in store for them. Owing to labour 
awards, their operating rates had keen unduly increased. In addition, 
there had been the demand for decreased working hours at the ¢ xisting 
wages. He believed that for their undertaking the expenditure would 
show an inercase of £6,000 over the figures for I918. Their appheation 


to the Board of Trade for a 50 per cent. increase of fares was granted, 


Mr. Harry Kahn, who presided over the annual meeting of the West 
LONDON AND PROVINCIAL ELECTRIC SUPPLY COMPANY, said the protit 
and loss account. of the Company showed little change, as the amount 
they receive in dividends and management fees from the Chiswick 
Corporation were the same as last year. With £61 brought forward 
the eredit balance was £3,539, out of which they proposed to pay a 
dividend on the Cumulative Preference shares of 6 per cent., less tax, 
and the interest in arrear for the vear ended Dec. 31, 1913, of t} per cent. 
per annum on the funding certificates, the balance of £88 being carried 
forward. After an snalysis on the accounts of the Chiswick Corporation, 
Mr. Kahn said that for 1919 he expected the number of units sold for 
power would be reduced, and the lighting units increased. He hoped 
they had reached the highest point as regards price of fuel and rate of 
wages, He believed the coming year would show an improvement, 
which had already been borne out by the results of the first quarter. 


The accounts of RICHARDSONS, WESTGARTH & Company for 1918 show 
a profik after providing for estimated liabilities to the Government, of 
£133,275. Adding balance from 1917 and deducting interest on the 
4} per cent. perpetual debenture stock for the year and two years’ 
arrears of preference dividend (paid in October), the direct ors propose to 
place £35,000 to depreciation and to write £16,667 off capital expenditure 
in 1918 (being estimated excess cost due to war conditions), leaving 

£23,818. The balance will admit of a further year’s arrears being paid, 
a which it is proposed to add an interim payment of one year’s arrears 
against 1919 profits, making together a payment of 12 per cent., thus 
clearing off the arrears up to April 30, 1912. The marine machinery 
manufactured during the past year aggregated 235,000 H.P., the number 
of ships engined being 51. These results exceed all previous records. 
The chairmanship of the company has been undertaken by Mr. D. B. 
Morison (managing director), and Mr. R. S. Middleton has been appointed 
a director. 

The net profit of the ELECTRIC CONSTRUCTION COMPANY, LTD., for 
the year ended March 31, after providing £6,481 for debenture interest 
and £10,000 for depreciation, is £68,680. Adding amount brought 
forward (£31,887). less excess profits duty for previous year (£22,819), 
the total is £77,748. Deducting interim dividends on the preference 
shares (7 per cent.) and on the ordinary shares (6 per cent.) the balance 
is £68,824, and the directors recommend tinal dividends at rate of 7 per 
cent. per annum on the preference shares (£2.197) and at rate of 9 per 
cent. per annum on the ordinary shares, meng a dividend of 7} per 
cent. for the year (£10,089) end a bonus of 24 per cent. on the ordinary 
shares (£5 605). A sum of £12,264 is to be transferred to generel reserve 
and the balance (£38,669) will be carried forward, subject to liability 
for excess profits duty. The company having been engaged in electrical 
work only throughout the war, no serious dislocation arose after the 
armistice was signed, but the turnover was affected by the cancellation 
or postponement of war orders. The volume of business obtained since 
has been considerably in excess of the capacity of the works at Wolver- 
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hampton, and it was accordingly decided to make an important extension 
which, it is hoped, will be completed in the autumn. To provide the 
necessary funds, an issue was made to the shareholders, in March last, 
of 75,800 ordinary shares (being the balance of the authorised ordinary 
share capital), at 21s. 6d. per share, and the issue was fully subscribed. 
fm Mr. E. Gareke, who presided over the ordinary general meeting of the 
NorTH METROPOLITAN ELECTRIC PoweR SuPPLY COMPANY last week, 
stated that the energy sold during 1918 had been slightly in excess of that 
for 1917, and would have been considerably greater but fora fall in output 
during the last seven weeks of the year, due to a reduced consumption by 
factories engaged on Government work. The total revenue exceeded 
that of 1917 by £32,612. The cost of generating practically the same 
quantity of energy as in 1917 had increased by £55,020. Sixty-four per 
cent. of the increase was due to the higher cost of coal and 27 per cent. 
to increased wages. Government had introduced an Electricity Bill, 
which presumably was based upon the recommendations that steps 
should be taken to ensure that there should be an adequate and econo- 
mical supply of electric power for all consumers. After summarising 
the chief provisions of the Bill he said the terms on which the generating 
stations were to be purchased were the payment to the owners of the cost 
of construction, less depreciation. Those terms were open to serious 
criticism, especially in cases of power companies who held their nghts in 
pore: That had been granted to them because the nature of their 

usiness involved large capital outlay. Feeling secure with long terms, 
they had developed their business with a view to future reward rather 
than to immediate gain. To be now bought up on terms which did not 
provide any compensation for past sacrifices was not fair. 

The ordinary general meeting of the LONDON & SUBURBAN TRACTION 
Company was held on the 2) st inst., and the chairman (Mr. E. Garcke) 
attributed the less favourable results of the past year’s working to the 
continuance of war conditions. Nothing had been left undone that could 
be done to neutralise and counteract the adverse influences under which, 
in ever-increasing measure, they had been working; but the available 
balance was £36,628 less than in 1917. All the adverse influences 
pointed toa vear ago had continued to operate upon the working expenses 
of their subsidiaries, and had fully outweighcd increased takings. It 
was true that they had supplied 67-8 million units of electricity in 1918, 
against only 67-1 millions in 1917, and they had been paid by consu ers 
£355,000, against £317,000; but in 1918 wages amounted to £597,259, 
against £431,386, while prices of materials and stores had gone mounting 
up until the hitherto very prosperous undertaking known as the North 
Metropolitan Electric Power Supply Company---s. subsidiary of one of 
their own subsidiaries—had paid nothing on its ordinary shares, against 
10 per cent. for 1917. There were reasons to hope that that might be only 
a temporary obscuration in that quarter. No commercial undertaking 
could continue to sell its product below cost—a position in which their 
transport companies had recently found themselvea. In the case of their 
three tramway undertakings, the working costs for 1919, after making 
allowance for the 48 hour week agreement, was estimated to be over 100 
per cent. above the similar costs of 1914, 

Mr. A. F. Berry presided over the mecting of the BRITISH ELECTRIC 
TRANSFORMER COMPANY on the 22nd inst. and in the course of his 
analysis of the past year's accounts said that on the purchase of more 
freehold land, plant and machinery £6,104 had been expended. They 
had £15,300 as a reserve for depreciation and the directors suggested 
transferring £2,000 this year. The stock of materia!s, &c., was about 
£33,500 more than it was Jast year. The gross profit was about £6,000 
more than that of last year, while the net profit was over £5,000 more. 
For three vears during the war period the dividend on the ordinary 
shares was reduced to 73 per cent. and as much cash as possible was put 
back into the business to help them to carry on. Last year they were 
able to revert to their pre-war rate of 10 per cent., which might not now 
be considered a full and sufficient dividend. It was pleasant by payment 
of the bonus of 2} per cent. to afford some special recognition of the 
rights of ordinary shareholders. If things went well, thercfore, they 
must expect that dividends of 10 per cent. on ordinary capital would 
not suffice. Owing to the necessary heavy taxation 15 per cent. was 
scarcely the equivalent of 10 per cent. in the past. In view of the 
extent of the work in hand the directors recently obtained sanction for 


the issue of 125,000 shares, half ordinary and half preference. The 
additional working capital was by no means all they required. It was 


so largely over-applied for that larger applicants were unable to obtain 
nearly all they applied for. The small shareholder, including employees 
of the company, did, however, get practically what they asked for. 
They were taking all their men back out of the army and navy as rapidly 
as they could get them. Their greatest difficulty—and other specialist 
firms found themselves in similar case—was to produce and constantly 
to improve inventions which possessed such outstanding merit that 
this and other countries could be made to feel the need of them. The 
business of the company would be maintained, as it had been and was 
being built, by brains. There could be no two opinions as to the future 
demand for their products, and shareholders might rely upon the directors 
to make and take every opportunity to keep the company so placed as 
to be of maximum value to shareholders. workers and the industry. 

It was particularly necessary to bear in mind that in addition to 
transformers they made ‘‘ Tricity’? heating and cooking apparatus. 
During the war there had been such a change towards things electrical 
that the apathy of the past was now replaced by intelligent interest in 
scientific matters. During the past five vears a development had been 
obtained that would have required 20 years of peaceful propaganda. In 
other words, the war had taught the public how to appreciate that 
most economical and labour-saving invention. They were having a 

- number of rooms at the “Tricity ” House, Oxford-street, prepared to 
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Show some applications of electricity in the home. By using those 
methods the saving of meat, money and the drudgery of men and maids 
was little short of extraordinary. | 


The proposals of the Electricity Supply Bill were referred to by Mr. 
P. D. Tuckett, chairman of the URBAN ELECTRIC SUPPLY COMPANY. 
Lrp., at the meeting of the shareholders on the 22nd inst. He said the 
Bill would vitally affect the whole future of the industry. While it 
removed many of the objectionable and hampering disabilities from 
which the industry had suffered, and contained other features of un- 
doubted value, he had grave doubts whether it would benefit the industry 
and promote its development as much as it might be made to under a less 
sweeping and experimental departure from the existing system of 
administration. So far as it was an attempt to handle the problem ona 
broad and comprehensive basis, it proceeded on the right lines, but in 
providing for public ownership, and, still more, co-operation by district 
boards, although power was taken to arrange with existing ies to 
work the undertakings, he feared a grave mistake was being made. As 
an effective means of rapidly cheapening and stimulating development 
for reconstruction purposes on a commercial basis, he saw no advantages 
apart from the immediate financial facilities which it afforded. It was 
difticult to believe that five supermen, under the control of a Government 
department, were likely to handle the complexities of the business half 
as successfully as those who had built it up. Throughout its history the 


_ industry had suffered grievously from l-gislative mishandling, and it 


would be deplorable if they were again to be condemned to suffer from 
hasty and ill-considered legislation. There had been an unfortunate and 
misg¢hievous epidemic of loose and irresponsible talk on the part of people 
who did not understand its first elements. An impression had thus been 
created that super-stations, possibly combined with State development 
on a lavish scale, afforded a short cut to an electrical millenium. It was 
a vain hope. Prior to the enormous rise in the cost of everything there 
was a steady and continuous reduction in the cost of supply, and that 
would continue if the industry was allowed to proceed on sound lines. 
free from political interference. The Bill seemed likely to rivet the 
shackles of political interference tighter than ever. There was urgent 
need fora settled policy and renewed confidence if the industry was to go 
forward whole-heartedly. He thought that the needs of the situation 
would be more effectively and rapidly met by those now responsible 
for the .condact of the business. As regarded the provision for the 
immediate purchase of their stations, followed by that of the distribution 
systems, the terms suggested were open to the gravest objection. If they 
did not actually amount to confiscation, they certainly appeared caleu- 
lated to doa grave injustice. The companies stood to loose where there 
was depreciation in value without being given any credit for appreciation. 
It was also unfair to have district boards substituted for the local autho- 
rities as purchasers of the undertakings. The divided responsibility 
would lead to endless confusion and difficulty. : 


New Gompanies. 


ALLOYS & RARER METALS CORPORATION, LTD. (155,192)—Private- 
pany. Reg. May 16, capital £5,000 in £1 shares, to acquire any rights 


relating to processes for disintegration or amalgamation of or application 


to rare and other metals, alloys, minerals, &c. First directors : A. J. 
McConnell and W. H. Naugle. 


JOHN BIRCH & COMPANY, LTD (155,064).—Private company. Regd. 
May 12. Capital £240,000 in £1 shares (60,000 preference). To take 
over the business of merchants and engineers carried on by a company of 
same name (incorporated 1893) and to carry on the business of merchants. 
engincers, contractors, iron and brass founders, tool makers, electricians. 


GRANVILLE, HAWKINS & COMPANY, LTD, (155,166.)—Private com- 
pany; reg. May 15, capital £20,000 in £10 shares. Manufacturer. 
importers of machinery, tools and hardware, mechanical and electrical 
engineers, &c. Permanent directors, A. de M. Coutinto and A. de Cal- 
heiros, (both engineers, of Lisbon), and L. G. Hawkins, Ivyside, Duffield, 
Derby. 


KILMARNOCK ENGINEERING COMPANY, LTD. (155,202)—Private com- 
pany. Reg. May 16, capital £40.000 in £1 shares, to enter into agreement 
with Dick, Kerr & Co., Ltd., for the sale of certain property and assets. 
and to carry on the business of general engineers, contractors for works 
and undertakings. ironfounders, electrical engineers, &c. So long 4s 
Dick, Kerr & Co. hold any shares they may appoint one director. 


NORRINGTON & LANDON, LTD. (155.177.}—Private company; Teg. 
May 15, capital £5,000 in £1 shares. Electrical, mechanical and general 
engineers, &c. First directors, G. F. Norrington, 13, Fulshaw-avenue. 
Wilmslow; Cheshire, electric engineer, and W. de N. Landon, Green 
Bank, W. Timperley, Cheshire, electrical engineer. 

OXLEY, LAWRENCE & COMPANY, LTD = (155,270)—Private company’ 
Reg. May 19, capital £10,000 in £1 shares. Mechanical and electrica 
engineers, &c. Directors: H. H. Oxley and G. C. Lawrence. Reg 
ottice : 60-61, Blackfriars-road, 8.E.1. 

SAUNDERS ELECTRICAL COMPANY, LTD. (155,209)—Private company 
Reg. May 16, capital £2,000 in £1 shares: Manufacturers and repauce 
of and dealers in electrical appliances and apparatus, &c. 


THURLOW WHOLESALE ELECTRIC SUPPLIES, LTD. (155,317)—- 
Private company. Reg. May 20, capital £5,000 in £1 shares. Firt 
directors: Miss M. F. Aylward and W. Osborne. Reg. office: 337, 
Norwood-road, 8.E.27. 
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Notes. 


L.C.C. Views on the Electricity Supply Bill. 


THE Parliamentary Committee of the L.C.C. have now 
issued their report on the new Bill. They cordially support the 
Bill in principle, they optimistically welcome it 
basis for a settlement of the question of the supply and dis- 
tribution of electricity.” As to their proposed amendments, 
some are, perhaps, important, but none of them affect the Bill 
fundamentally. The Committee approve the general machi- 
nery of the Bill, commissioners, district boards, and so forth. 
As to the district boards, they have some minor suggestions. 
They make a claim that the L.C.C. should have representation 
on any electricity board dealing with London. Also that in 
regard to financing the boards, the “ elected public authority ” 
should be given first option of doing this, and in the event of 
their undertaking the financial responsibility their represen- 
tation should constitute a majority on the district board. 
This, of course, loads the bias towards municipalisation. On 
points of procedure they recommend that the special orders 
to be made by the electricity commissioners creating districts 
should be approved by both Houses of Parliament before 
becoming operative. The L.C.C. also want to retain their 
loan-sanctioning powers, which under the Bill passes to the 
commissioners. As to purchase price of the municipal gene- 
rating stations, the Committee desire the same basis as that 
provided for the purchase of the company stations (which is 
anything but sufficient according to opinions expressed by the 
companies). Another suggested amendment is concerned with 
the powers of the district board to depute certain of their 
powers. There is provision in the Bill to depute these powers 
to “ authorised undertakers,” but the L.C.C. want to widen 
this, so that the powers can be deputed to any local authority, 
whether that authority is an authorised undertaker or not 
(presumably to include the L.C.C. primarily). The L.C.C. 
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one into which the Board of Trade is expected some day to 
evolve—namely, the Ministry of Industry and Commerce. 
Assuming that any modification in full Council will be sub- 
sidiary, the Government has not, therefore, to’ look for any 
opposition from the L.C.C. that may not be readily adjusted in 
the passage of the Bill through the Committee stage. 


The Equipment of Small Houses. 

Now that the Government is pledged to the building of a 
huge number of artisan dwellings it is well that we should 
look carefully into the question of the electrical equipment of 
small houses. Spasmodic efforts have been made in this direc- 
tion from time to time, but something more sustained is desir- 
able. We therefore welcome the recent combined meeting of the 
Institution of Electrical Engineers, the Electrical Contractors’ 
Association and the National Association of Supervising 
Electricians, at which this subject was discussed. We rather 
doubt, however, from the account of this meeting, which we 
give in another column, whether the average speaker fully 
grasped the fundamental part of the problem. For this class 
of property it is quite useless to talk of steel conduit if the 
installations are going to be obtained at anything like a cheap 
price, and there is no question about it that cheapness is one 
of the essentials. Equally, for the same reason, wood casing 
cannot generally be employed. Thus we come to some system 
of exposed wiring, such as is used on the Continent to a large 
extent, namely, wires carried on cleats, supplemented by 
substantial flexible wires. This has met the position on the 
Continent, and there is no real reason why it should not 
meet the position in this country also to a large extent. At 
the same time, we would suggest that there are at least two 
comparatively inexpensive systems available and which are, 
in our opinion, far preferable. We refer to the Henley and 
Stannos systems which are unobtrusive, are more mechanical, 
and which can be easily protected where liable to interference. 
in our opinion they should receive more attention than they 
have in the past. 


The Gas-Filled Lamp. 

THE discussion on the gas-filled lamp and its effect on 
illuminating engineering, which took place before the Illumi- 
nating Engineering Society on May 30, was timely. We do 
not doubt that the gas-filled, or so-called “ half-watt,” lamp 
is destined to play a great part in lighting, the demand for 
reconstruction work is already large, and in many fields, 
notably industrial and street lighting, its prospects are bright. 
The lecturer, Mr. F. W. Witicox, nevertheless, did well to 
point out that there are various precautions which must be 
taken to render such installations a success. We are also glad 
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to see that he set a good example by referring to * the gas- 
filled lamp,” avoiding the ambiguous phrase “ half-watt,” 
which has been a source of much confusion. In most cases 
the proper use of gas-filled lamps probably involves re- 
designing, or at least considerably modifying, an existing 
installation of ordinary vacuum tungsten lamps. The high 
intrinsic brilliancy of the lamps makes special methods of 
shading essential, and favours ~ overhead lighting,” with the 
lamps installed at a relatively high mounting height. The 
best results are at present obtainable with the higher candle- 
powers and this again usually involves rearrangement of 
spacing. It seems probable, too, that the lamps will tend to 
render obsolete many of the somewhat elaborate fittings 
fixtures and chandeliers designed for clusters of ordinary 
tungsten lamps. The introductory paper and discussion dealt 
mainly with the applications and methods of using the lamps, 
rather than with technical developments in the lamps them- 
selves. Reference was, however, made to various difficulties 
that have acted prejudicially to the extensive use of the 
new lamps. such as the uncertainty of life, a factor of great 
importance in view of the high cost of the lamps. Everyone 
appreciates the special difficulties under which manufacturers 
have laboured during the war. We hope, however, that these 
will now be cvercome and that this country will not allow 
itself to lag behind others in this field of work. 


Hydro-Electric Development on the Dee. 


For many years Mr. S. E. BRITTON has been identified 
with hydro-electric developments on the River Dee and has 
met with deserved success. So far, however, the well-known 
installation at Chester has been the only result, but now it is 
proposed to put down 16 installations at various points on 
the Dee. Byso doing itis estimated that 59,797,810 kw. hrs. 
ona 100 per cent. load factor will be availableper annum. The 
advantage to this part of the country would be very con- 
siderable. The Dee Valley contains much excellent agricultural 
land and thus electrical power would be welcomed by the 
farmers. There is no doubt also that various industries would 
develop in the neighbourhood if cheap power were available. 
Looking over the details of the scheme which are reproduced 
elsewhere, we find they illustrate very forcibly the difficulty 
of obtaining hydro-electric power in many parts of Great 
Britain. For example, the head in most cases is only 9 ft. 
From this it follows that the cost of development is almost 
necessarily high. Nevertheless, from the figures that are given 
it ‘will be quite practicable to supply energy at 1-5d. per unit, 
and in these days of increasing coal cost it is well that ad- 
vantage should be taken of all possible sources of water power 
in this country. | 
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Development of the Arc System. 


‘DurinG the last few years there has, we think, been a 
tendency to forget the development of arc system in wireless 
telegraphy, at least on the part of the general scientific public. 
This development has been kept rather in the background, and, 
therefore, we are glad to publish a letter from Mr. C. F. EUWELL 
on the subject. It is well known that the arc system had a 
chequered career at the start. Interesting results were 
obtained, but it is one thing to work with small powers and 
quite another to make apparatus suitable for arcs of hundreds 
of kilowatts. The Danish engineers were only partially success- 
ful in this respect, and the German engineers gave up the 
attempt. It appears to be chiefly due to American persever- 
ance that the electric arc has reached its present very important 
position for high-power stations. We think it is well that the 
position should be recognised, and that credit should be given 
where it is due. 
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University College Engineering Students.—The annual 
dinner of the past and present engineering students of Univer- 
sity College, London, is being revived this year and will be 
held at the Holborn Restaurant, on June 20th at 7 p.m. Past 
students who wish to attend are asked to communicate with 
Mr. J. A. Broughall, University College, Gower-street, London, 
W.C. 

Birthday Honours.—Amongst the Honours conferred by 
H.M. tbe King on the occasion of his birthday, are the follow- 
ing :— 

k niqght.—Charles Bright. F.R.S.E.. M.Inst.C.E. 

CS.1.—R. Meredith, CA.E.. Chief Engineer, Indian Telegraphs. | 

1.S.0.—James Bailey, Deputy Controller, Central Telegraph Office, 
P.O. 

i I E.—A. J. Fry, Electrician to the X-Ray Institute, Dehra Dun. 
U.P., India. 

Industrial Reconstruction Council.—-A lecture will be given 
at the Saddlers’ Hall, Cheapside, on Wednesday, June 11, at 
4.30 p.m., by Sir Charles Stewart (late Public Trustee), on 
“ Social Work in Industry.” Applications for tickets should 
be made to the Secretary, I.R.C., 2-4, Tudor-street, E.C.4. 

A conference on the * Benefit for the Workmen in Scientific 
Management ” will be held on June 10th, at 5.30 p.m., 1n the 
Hall of the Institute of Journalists, 2-4, Tudor-street, E.C-4, 
when Major Pells, R.E., will introduce the subject. 


Institution of Electrical Engineers.—NortTH-WEsTERN 
CENTRE.— The report of the Committee of the North-Western 
Centre of the Institution for 1918-1919 records steady progress. 
The Papers were of a high standard, special reference being 
made to the address of the President on December 10th. The 
designation of the centre has been changed from ` Manchester 
Local Section ” to “ North-Western Territorial Centre.” In 
view of many members now residing outside Manchester It 1s 
proposed to hold some meetings in other important centres 
within the area. During 1917-1918 attendance at students 
mectings became very small, but in the present session matters 
have impro ved and much interest has been shown. 

Association of Consulting Engineers.—The second annual 
dinner of the Association of Consulting Engineers was held last 
Friday, when a number of well-known engineers were present, 
including Prof. C. A. Adams (President of the American Insti- 
tute of Electrical Engineers). The toast of the Association of 
Consulting Engineers was proposed by Mr. Honoratus Lloyd, 
K.C., who regretted that they were going to lose Mr. Frank 
Gill as their chairman, but congratulated him upon his new 
appointment. Mr. Gill, in responding, referred to his experi- 
ence in Government work, and expressed the view that there 
were many things which could be done in private employment, 
but which could not be done in Government departments. 
The toast of the future of British industries was proposed by 
Prof. Adams, who emphasised the intimate connection between 
British industries and those of the United States. He had 
come to England to establish relations as intimate as possible 
with every standard association, and he had come to learn 
from the older British organisations all that he could. It was 
his firm conviction that this intimate co-operation was vital 
for the success of the industries of both countries. Sir John 
Snell, in responding to this toast, expressed the hope that the 
Government electricity scheme would be a valuable help to the 
industries of the country, and the establishing of new trades, 
especially in connection with the production of fertilisers. He 
also referred to the water-power available in the country, which 
might yet enable them to shut down the steam power stations 
in the whole of the Clyde Valley. 

Co-partnership in Industry.— At a conference on Tuesday, 
June 3rd, held under the auspices of the Industrial Recon- 
struction Council, the subject was *‘ Co-partnership in In- 
dustry,” the opening speaker being Mr. E. W. Munday, B.A. 
(secretary to the Labour Co-partnership Association). 
Munday remarked that co-partnership in industry was an 
expression for humanising industry, and the wisest road to 4 
better understanding between employer and employee. ‘The 
latter should have a share in the final profit of the business 
made by economy in production, and should accumulate his 
share, or part of it, in the capital of the business. As regards 
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control, the worker should have a voice in directional control 
of the concern, and more particularly internal control, dealing 
with wages, hours and conditions. Co-partnership Committees 
were the best means to this end, and had been in successful 
operation for many vears before the publication of the Whitley 
reports, which were welcomed by the Labour Co-partnership 
Association as showing that modern throught realised the 
necessity of participation for the worker in the results of his 
labour. 


National Illumination Committee.—In view of the imminent 
resumption of international co-operation in the study of 
questions connected with the art of illumination and the 
sciences related thereto, a meeting of the National Illumination 
Committee of Great Britain was held on the 27th ult., when 
vacancies in the executive of the Committee, due to the 
decease of Mr. W. Duddell, F.R.S., and Prof. S. P. Thompson, 
F.R.S., were filled. The executive, with the Institutions 
represented, is now as follows :— 

Chairman, Mr. A. P. Trotter (Illuminating Engineering 
Society); vice-chairmen, Mr. John Bond (Institution of Gas 
Engineers) and Mr. Kenelm Edgeumbe (I.E.E.); hon. sec., 
Mr. Haydn T. Harrison (1.E.E.); hon. treasurer, Mr. W. J. 
A. Butterfield (Institution of Gas Engineers) ; representatives 
on the Executive Committee of the International Commussion 
on Illumination, Dr. Harold G. Colman (Institution of Gas 
Engineers) and Mr. Leen Gaster (Illuminating Engineering 
Society). The resumption of research work, &c., was con- 
sidered, and a programme for further discussion at a meeting 
at an early date was settled. 


The Industrial League.—Last Tuesday a number of repre- 


sentatives of the technical press were entertained to dinner 
by the Industrial League, when the chair was taken by the 
President, the Right Hon. G. H. Roberts, M.P. 


Mr. ROBERTS expressed himself as highly gratified by the response of 
the technical press in accepting the hospitality of the League. In his 
opinion the influence of the Industrial League had helped the present 
evolution since the Armistice to be more peaceful than some people had 
dared to hope. The League included many Labour men, who realised 
that unless there was greater production the nation would not liquidate 
the present financial position ; but, unfortunately, ignorance among the 
workers as to the facts of production was at present raising a difficulty. 
The members of the League saw that the nation had to choose between 
either harmony orconflict. The latter would mean disaster to all classes, 
including the working classes, and unless there was harmony the country 
would be severely handicapped in all the markets of the world for many 
years. 

Mr. H. E. BLAIN, in proposing the toast of the technical press, re- 
marked that few objects could be attained without publicity. During 
the last few years we had been skating over thin ice, and there had 
been a great deal of suspicion and a tendency towards class hatred. 
The welfare of all classes depended upon the elimination of such ideas. 
Only those connected with large undertakings knew the anxiety with 
which many steps had been taken during the war. If the country was 
to pass peacefully through the next year it was necessary that the 
Government should be firm, that there should be co-operation on the 
part of employers, and that there should be understanding on the part 
of the workers in regard to the needs of the situation. He felt that 
success in the future would depend on the extent to which the tenets 
of the League were adopted. 

Mr. E. J. P. BENN, in responding on behalf of the technical press, 
remarked that the doctrine that only one class could rule was largely 
due to the daily press. There was a tendency in what was called the 
‘Capitalist press to publish only ono side of a question, and for the Labour 
press to publish only the other side. Consequently, half the population, 
through ignorance, thought one thing and half the other: It seemed to 
him an excellent thing to have invited the technical press on the present 
occasion, and he thought it would be well if the technical papers could be 
circulated among the workers, so that they might have broader ideas on 
industry. We ought not to look upon the technical papers as a Capitalist 
press, but as organs of industry. The greatest danger at the present 
time was the reactionary emplover, and he could best be taught by the 
technical press. The passing from competition into co-operation had 
largely been assisted by the technical journals, which should also help in 
bringing about harmony between employers and employed. 


Royal Society Conversazione.—Some interesting exhibits 
were shown at the conversazione of the Royal Society on 
May 28th, though the display was not up to the standard that 
we anticipated, considering the long interval which has elapsed 
since the last conversazione. Among the exhibits of an 
electrical nature we may mention the demonstration by Mr. 
F. E. Smith of a three-electrode vacuum tube, with circuits 
arranged to produce oscillations of telephone frequency. By 
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adjusting capacity or inductance in the plate and grid circuits 
the frequency could be varied, a range from 20 to several 
millions per second being possible. Several forms of bulbs, 
Operating respectively in vacuo and in mercury vapour, were 
shown, and the attainment of the critical point was clearly 
shown. Prof. MacGregor Morris showed a portable form of 
his well-vnown apparatus for measuring air currents. Adjust- 
ments have been simplified, and we were much impressed by 
the verv great sensitiveness of the arrangement. The Cam- 
bridge Scientific Instrument Company had on view a standard 
apparatus (Dr. G. A. Shakespeare's katharometer) for measur- 
ing gaseous impurities in hydrogen as used for airship envelopes, 
the degree of impurity being indicated by the change in 
resistance of one of two all hot spirals of platinum when 
Conversely, the same principle may be 
used in the `“ permeameter ” to register the leakage of gas 
through material used for airship fabrics. Other apparatus 
included a humidity recorder and a form of resistance thermo- 
meter for medical use. Mr. F. W. Aston had a pretty demon- 
stration of the fact that the striated discharge in neon and 
helium tubes is moving with approximately the speed of light. 
Mr. C. T. R. Wilson, F.R.S., showed some stereoscopic photo- 
graphs of the tracks of ionising particles in air and a photo- 
graphic record of changes in electric potential gradient during 
a thunderstorm. Major G. W. C. Kaye and Dr. R. Knox 
exhibited some photographs illustrating the detection of defects 
in aeroplane timber by X-rays, and Sir Robert Hadfield some 
similar radiographs of electrodes. Among exhibits of a more 
general physical nature shown by the National Physical 
Laboratory may be mentioned the apparatus for determining 
absolute viscosities of liquid at high pressure, and Dr. Rosen- 
hain’s plotting chronograph and the wire model relating to 
ternary alloys. There was also on view a comprehensive 
exhibit by the Munitions Inventions Department, illustrating 
wer research on nitrogen fixation. 


exposed to the gas. 


Obituary. 

We regret to record the death of Sir BovERToN ReEDwoop, Bart., 
the well-known chemist and petroleum expert, which occurred at 
Hampstead on Wednesday morning. He was Director of Technical 
Investigation in H.M. Petroleum Executive and Chairman of the Inter- 
departmental Committee on Alcoholic Fuel. 


The death is announced of Dr. J. Ryan, M.A., LL.M., D.Sc., educa- 
tional adviser and superintendent of the City of Dublin Technical Schools 
since 1905. Prior to that Dr. Ryan had been principal of the London 
County Council Technical Institute at’ Paddington, principal of Woolwich 
Polytechnics, professor of engineering at University College, Bristol, 
and of mechanics and engineering at University College, Nottingham. 


Personal. 


With the approval of H.R.H. the Duke of Connaught, President of 
the Royal Society of Arts, the Council have awarded the Albert Medal 
for 1919 to Sir Oliver Lodge, D.Sc., F.R.S., “in recognition of his work 
as the pioneer of wireless telegraphy.” The presentation will be made 
by the Duke of Connaught at Clarence House on the 6th inst. 

Major A. J. Allmand, D.Sc., has been appointed to the university chair 
of chemistry at King’s College. He graduated with honours at Liverpool, 
and worked with Prof. Donnan at Liverpool, at University College, 
London, and at the Central Laboratory of the United Alkali Com pany. 
In 1910 he was awarded an 1851 exhibition scholarship and worked with 
Prof. Haber at Karlsruhe and Prof. Luther at Dresden. From October, 
1913, to Christmas, 1914, he was assistant lecturer and demonstrator 
in physical chemistry at Liverpool, and, after holding a commission in 
the army, was appointed chemical adviser at army headquarters. He 
is the author of an important book on applied electro-chemistry. 


Arrangements for the Week. 


FRIDAY, June 6th (to-day). 
RoyaL INSTITUTION. 
5.30 p.m. At 21, Albemarle-street, London, W. 1. Discourse on 
“ Atomic Projectiles and their Collisions with Lighter Atoms,” 
by Prof. Sir E. Rutherford, F.R.S. 


PRIDAY, June 13th. 
PHYSICAL SOCIETY. : 
5 p.m. At the Imperial College of Science, S. Kensington, London, 
S.W. Papers to be read on “ A Comparison of the Wave- 
Form of the Telephone Current Produced by a Thermal. De- 
tector and a Rectifier in the Heterodyne Reception,” by 
Mr. B. van der Pol: and “‘ The Magnetic Properties of Varieties 


of Magnetite,” by Mr. E. Wilson and Mr. E. F. Herroun. 
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Hysteresis and Eddy-Current Losses in Iron at 
Radio Frequencies.’ 


By CHRISTIAN NUSBAUM. 


INTRODUCTION. 

The study of the heat losses due to hysteresis and eddy-currents 
in iron, when subjected to an oscillating magnetic field, is of practical 
interest in radio-telegraphy and radio-telephony. This Paper de- 
scribes a calorimetric method for the determination of these losses 
for specimens of soft iron, at frequencies between the limits of 150,000 
and 1,000,000 cycles per second. Various methods of measurement 
were used by previous investigators for the determination of these 
losses. The results obtained are at variance, some indicating that 
the loss per cycle, at frequencies of three cycles and 60 cycles per 
second, is less than for static magnetisation. Others that the loss 
per cycle is independent of the frequency, and others again that the loss 
per cycle increases with the frequency. Alexanderson, using a radio 
frequency generator, found that (1) the permeability is the same at 
high as at low frequencies, and (2) a higher induction than 1,200 lines 
per sq. centimetre cannot be reached on account of the “ shielding 
effect °” due to eddy-currents. The loss per cycle is less for higher 
than for lower frequencies, the observations extending from 40,000 
to 200,000 cycles per second. Recently, Fassbender and Hupka 
have observed the change in the form of the hysteresis cycle due to 
the “ shielding effect ” of eddy-currents, and reached the conclusion 
that even for a frequency of 200,000 cycles per second, it is impossible 
to obtain wire of sufficiently small diameter to prevent disturbing 
effects due to eddy-currents. 


METHOD AND APPARATUS. 
If an undamped oscillatory current is sent through the winding of 
a toroid containing a core of soft iron wires, the iron core will, during 
each oscillation, pass through a complete hysteresis loop. If the 
current is damped there will be a series of non-closed hysteresis loops 
for each train of oscillations. The rapid change in the magnetic 


= Fig. 1.— DIAGRAM OF CONNECTIONS. 


induction will induce eddy-currents, which in turn cause a non- 
uniform distribution of the magnetic flux through the cross-section 
of the iron. These processes manifest themselves in heat, and are 
generally designated as “‘ heat losses.” 

For the purpose of the measurement of these lossses, two toroids, 
both being alike in every respect except that only one contains a 
specimen of the iron the losses of which are to be determined, are 
connected in series with each other in the secondary of an oscillating 
circuit. In Fig. 1, T, and T, each placed in a separate calorimeter, 
respectively represent the toroids without and with iron. If the 
heat capacity of the calorimeters and toroids is the same, and the 
IR losses in the winding of the two toroids equal, then che heat 
produced by the iron specimen in one calorimeter may be balanced 
in the other one by means of a direct-current heating coil (HC, Fig. 1). 

Each calorimeter consists essentially of two parts, an inside vessel 
Ci, (Fig. 2) and an outside one, C,. The inside vessel is supported 
by the brass cones c and the ebonite disc r, and separated from the 
outside vessel by an air space and the three equally-spaced insulators 
1. Both vessels have their entire surfaces nickel-plated and polished, 
thus reducing the loss of heat by conduction and radiation to a 
minimum, The cover of each calorimeter is provided with six 
vertical tubes. The central tube, 1, admits one end of the thermo- 
pile, tubes 2 admit the supports for the stirrers, s, and tubes 3 the 
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leads to the toroids. The remaining tube, 4, admits the leads of the 
direct-current heating coil, placed in the calorimeter containing the | 
toroid without iron. The stirrer consists of two parallel discs of 
equal diameter, each disc having a series of circular openings ar- 
ranged in the form of a circle. Both calorimeters are mounted on a 
common base and entirely immersed in a bath of kerosene, but below 
the upper ends of the vertical tubes. The temperature of this 
external bath is maintained approximately the same as that of the 
calorimetric liquid within the calorimeters by means of a heating 
coil and stirring apparatus. The turns of the toroids are wound on 
two glass cylinders, about 4 cm. (1-6 in.) in diameter and 1 cm. (0-4 in. 
in width, both cylinders having been cut from the same glass tubing. 
Around one of these cylinders the specimen of soft iron wire had been 
previously wound in the form of a helix of small pitch. With this 
type of core the individual turns of the specimen are well insulated 
from each other and their direction is nearly parallel to the direction 
of the magnetic field. A small quantity of iron is used in order that 
the inductance due to the presence of the iron shall be a small fraction 
of the total inductance of the secondary circuit, and that there may 
not be an excessive rise in temperature within the calorimeter. 

The heating coil, made from No. 30 constantan wire,* is wound 
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non-inductively on an ebonite support. The current can be varied 
by “ taking off potentials ” from the potentiometer PC, Fig. 1. Tbe 
ammeter I is in the circuit of the heating coil, and the voltmeter is 
connected across its terminals. To test for equality of temperature 
between the two calorimeters, a thermopile consisting of 12 copper- 
constantan junctions is used. The Chaffee gap, used as the source 
of the oscillations, possesses the advantage of producing continuous 
oscillations of a definite wave form at radio frequencies; also the 
oscillogram of its current wave can readily be obtained, and the 
damping of the current is generally small. It consists, essentially, 
of an aluminium cathode and an anode of copper, both terminals 
being surrounded by an atmosphere of hydrogen. The general diagram 
of the circuit is shown in Fig. 1. The primary circuit consists of an 
E.M.F. of 500 volts, direct current, connected in series with a variable 
resistance R, two choke coils L,, the gap G, and two variable in- 
ductances L’ and L,. In parallel with the inductances L’ and L, 
and the gap itself is placed a variable condenser C,. The secondary 
circuit consists of the variable inductance L}, air condenser C,, hot- 
wire ammeter 7}, the two toroids T and T,, and the magnetic de- 
flecting coil M. The variable inductance L’ of the primary and the 
variable inductance L, of the secondary circuit form a closely con- 
nected oscillation transformer. The linkages of the primary through 
the secondary may be changed by varying the number of turns of 
the primary inductance. The Braun tube is used in this experiment 


* Diameter of No. 30 wire =0-0100 in. =0025 cm. 
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to indicate the condition of complete syntony between the primary 
- and the secondary circuits, and also to indicate the form of the 
current wave in the secondary circuit. The terminals of the primary 
capacity C, are connected to the electrostatic plates of the tube. 


. The magnetic deflecting coil M, Fig. 1, is a part of the secondary 


circuit, and is used to deflect the cathode beam at right angles to the 
deflection of the electrostatic field. This coil consists of 16 turns of 
annunciator wire (No. 18, cotton covered)*, half of the turns being 
on opposite sides of the tube. Electrostatic deflection of the cathode 
beam by the coil is avoided by completely surrounding the tube 
inside the coil by a split solenoid. The fluorescent screen FS, Fig. 1, 
made from finely powdered calcium tungstate, was used for visual 
observation and for photographic purposes. 


METHOD OF OPERATION AND PROCEDURE. 


When the potential of the primary condenser C, has attained a 
value sufficient to break down the high resistance of the gap, the 


Pe ae ei a 
coo 
AA 


, i ig C.C. 


Ampere - Turns. 

Fia. 3.—CURVES SHOWING HEAT DEVELOPED IN WATTS PER CUBIC 
CENTIMETRE PLOTTED AGAINST THE ‘‘ EFFECTIVE AMPERE-TURNS PER 
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Curve 1, 1,000,000 cycles. 


Curve 3, 300,000 cycles. 
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discharge of C, and the main current /, rush across the gap and through 
the primary inductance L’. After the discharge, the main current 

remains constant and flows into C, at a practically constant rate, 
neutralising the inverse.charge on the condenser and charging it 
again in the initial direction. The secondary thus receives periodic 
impulses from the primary, the frequency of which depends on the 
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mainfcurrent and the capacity in the primary circuit, not on the 
duration of the discharge. During the intervals between the suc- 
cessive discharges of the primary circuit, the secondary circuit 
oscillates with its own free period and with a damping determined 
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wholly by the conditions existing in it. The amplitude of the os- 
cillations can be maintained nearly constant by making the primary 
impulses occur at every three or four oscillations of the secondary. 
Since the primary condenser charges up at a uniform rate, if its 
terminals are connected to the electrostatic plates of the Braun tube, 
and the oscillatory current in the secondary is run through the 
magnetic deflecting coil, an oscillogram will be obtained on the 
fluorescent screen. This oscillogram indicates the wave form of the 
secondary current, and also shows the number of its oscillations for 
each discharge of the primary. 

The capacity of the secondary circuit and the constants of the 
primary circuits are varied until its frequency of oscillation has the 
value at which one wishes to make an observation, and syntony is 
attained. The current in the secondary is varied by changing the 
linkages between the inductances L’ and La} The number of oscil- 
lations of the secondary per second is determined by means of a wave 
meter. The resonance between the secondary circuit and the wave 
meter was in most of the observations very sharp. 

In the taking of any given observation, the current through the 
direct-current heating coil is varied until the rate of rise of tem- 
perature in the two calorimeters is the same, as indicated by zero 
deflections of the galvanometer in the thermopile circuit, if the calori- 
meters are at the same temperature, or by a constant deflection of 
the galvanometcr if the calorimeters are at a slightly different tem 


Fra. 5. 


perature. The heat developed by the heating coil in one calorimeter 
and by specimen of iron in the other calorimeter can be calculated 
from the readings of the ammeter and voltmeter in the heating coil 
circuit. : 


Data, RESULTS, ERRORS AND CONCLUSIONS. 


The galvanometer ‘used in the thermopile circuit was a high- 
resistance D'Arsonval instrument. A difference of temperature of 
0-004°C. between the two calorimeters could be read directly, when 
the scale was at a distance of 2 meters (78-7 in.) from the galvano- 
meter. There was usually a rise of from 4 deg. to 6 deg. within each 
calorimeter. 

The thermal-junctions were arranged in two sets of six pairs each. 
By such an arrangement, even if the calorimetric fluids were at 
different temperatures, there should be no deflection of the galvano- 
meter if the two sets were opposed to each other, provided there is 
no other source of E.M.F. in the circuit. At the beginning of every 
set of observations, the two sets of thermal-junctions were balanced 
against each other, as well as at the end of each set of observations. 

The hot-wire ammeter J,, in the secondary circuit, was calibrated 
by comparison with direct-current values, on the assumption that 
the resistance of the hot-wire ammeter does not vary appreciably 
with the frequency, so that the calibration curve will hold equally 
well for radio and for audio frequencies. This condition holds only 
when the wire of the ammeter is not more than 0-35 mm. (0-014 in.) 
in diameter. Comparisons were also made on the Braun tube be- 
tween the deflections produced by a direct-current of a given value 
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and that produced by a radio-frequency current. 
fourth record shows such a comparison. 
zero deflectlon. 

The volume of the specimen of iron on the toroid T is 0:0298 cubic 
cm. (0-0019 cubic in.). Both toroids are 4-078cm. (1-61 in.) in 
diameter and the current- bearing winding of each consists of 72-5 turns. 
The term “effective ampere-turns per centimetre ’’ is used to de- 
signate the product NJ, where N is the number of turns per centi- 
metre in the toroids and J the “ square-root mean-square ” values 
of the current as indicated by the hot-wire ammeter. 

In Fig. 3 the “ effective ampere-turns per centimetre ” as abscissas 
are plotted against the heat developed in watts per cubic centimetre 
as ordinates for the various frequencies. 

Fig. 4 shows the heats developed in ergs per cycle per cubic centi- 
metre, for definite values of the “‘ effective ampere-turns per centi- 
metre.” i 

Fig. 5 shows the current-wave forms for various frequencies. . The 
current is the secondary is thus not undamped. but the value of the 
damping can be made very small by making the primary impulses 
take place at every four or five oscillations of the secondary. This 
quantity is called by Chaffee the “ inverse change frequency.” The 


In Fig. 5 the 
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value of this constant was 5 throughout the entire experiment. The 


values of the frequency for the different conditions shown in Fig. 5 
are as follows :— 


ERT EES 1 2 3 4 
chennai 150,000 550,000 300,000 1,000,000 


The relative heat capacities of the calorimeters, difference of heat 
losses of the calorimeters due to radiation and losses due to heat 
conduction along the leads, and relative J*R losses in the windings 
of each toroid were tested by sending a direct-current of constant 
value through the windings of the two toroids and then observing 
the difference of the rate of increase in temperature between the two 
calorimeters. The errors thus introduced were usually less than 
one-tenth of 1 per cent. The largest errors entering into the obser- 
vations are the variations of the current values in the secondary 
circuit, which may vary from 3 to 5 per cent. of its mean value. “7.4 

The results of the experiment show that the heat-developed per 


-cycle by magnetic hysteresis and eddy-currents in ‘iron decreases 


with an increase in the frequency of the oscillating magnetic field. 
This fact indicates a decrease of the magnetic induction on account 
of the “ shielding effect ” produced by the eddy-currents. 


A Method of Calibrating Meters." 


iBy H. GEWECKE and W. VON KRUKOWSKI. 


In the calibration of motor meters it is a matter of determining 
the rotational velocity of moving parts, and then finding the error 
by comparison with the constants of the meter. The exactness of 
the results depends on the accuracy with which this speed of rotation 
is determined, seeing that instruments are available for ascertaining 
the load with great precision. The time is found by means of a 
stop watch, and here the personal error is often 0-2 second ; if the 
total period of measurement is the minute, this amounts to an error 
of 0:3 per cent. It is best to take an interval of an exact number 


there is no reaction on the rotating system; there are also great 
objections to working with high tension and it is inconvenient to 
have to produce the high-tension spark by a machine, running at a 
different frequency in order to prevent any dynamic reactions 
through the passage of the spark on the current flowing through the 
disc. 

The ideal method of registering the motion of the disc is by 
means of a beam of light, and a selenium cell or a bolometer can 
be used as a receiver. Such a plan is free from any objection on 
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of minutes, because if the pointer is set slightly eccentrically to the 
graduated scale, an error may arise if fractions of a minute are 
counted ; and there is an objection to prolonging the test over 
several minutes, as the conditions cannot generally be kept constant. 
The errors of the stop watch can be avoided by adopting Marck’s 
suggestion to employ a chronograph with two recording pencils. 
One of these is actuated by a seconds pendulum and the other by a 
press button actuated by the observer on each revolution of the 
disc of the meter. But here also the personal error of the observer 
may affect the results. It would be a better plan if these revolutions 
of the disc could be automatically recorded without any dependence 
on the observer; this problem, therefore, becomes one of devising 
a method by which the system gives an impulse once in each re- 
volution in such a way that the impulse does not react on the 
movement of the disc. The present article describes a method of 
doing this. 

Thompson suggested a plan by which a spark could be caused 
at the end of each revolution, which would pass between a pro- 
jection on the edge of the disc and a fixed electrode. There is a 
relay on the primary side of the high tension transformer; when 
the spark passes, the relay acts and causes a record to be made on 
the drum of the chronograph. But it is not quite certain that 
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the ground of reaction, and is very easy to handle. If a glass 
window is fitted, the work can be done with the apparatus entirely 
enclosed, and this is not possible on Thompson’s plan. However, 
this point is often important, seeing that many types of meter 
have their constants changed when the iron case is removed. The 
present method, therefore, has the obvious advantage of being 
entirely free from any re-active effects and also of the possibility 
of working with the meter enclosed in an air-tight case. The 
arrangements are shown diagrammatically inthe diagram. Hereais 
a Nernst lamp; b is a mirror mounted on the axis of the meterto 
be calibrated ; the light passes through the lens d to the selenium 
cell c, which is therefore illuminated intermittently, but once during 
each revolution of the mirror. The cell is an arm of the Wheatstone 
bridge, the other arms being the resistances e, f, g. The direct- 
current voltage is connected to two diagonal points; to the two 
opposite points a swinging coil, joined to the chronograph, is con- 
nected, which is directly worked without the intervention of any 
relay. The other pointer of the chronograph is worked by 4 
seconds pendulum. The resistance of the selenium cell falls when 
the cell is illuminated ; the current in the swinging coil is adjusted 
by means of the resistances f and g and changes its direction when 
the change in the internal condition of the selenium cell arises: 
the pointer accordingly draws a line on the paper. This plan has 
considerable advantages; the sensitiveness of a relay for a given 
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change of current is greater, when this change takes place from a 
zero value, than when it takes place from a finite value, which is 
comparatively great in relation to the amount of the change in 
strength. Besides using the cell as one arm of a Wheatstone bridge, 
the variation due to the periodical illumination of the cell can be 
observed by other known methods. It is further of importance to 
avoid any intermediate relays by constructing a sensitive recorder, 
worked by a swinging coil. This part of the work, which is being 
done by the firm of Siemens & Halske, will be described later. 

The measurements are carried out in the following manner :— 
The readings on ammeter, voltmeter and wattmeter are carefully 
adjusted ; the motor driving the drum of the chronograph is set 
in motion, and the circuits, connecting to the recording pointers, 
are closed. The observer now directs his attention entirely to the 
matter of keeping the readings on the instruments at steady values. 
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After about 20 or 30 seconds (this time depending on the accuracy 
required), he stops the test, tears the strip from the drum of the 
chronograph, and notes on the back of it the values of voltage, 
watts, &c. In this way a series of tests can be carried out. Then 
comes the question of evaluating the results shown on the strips 

Some of the records on these strips are reproduced in the original 
article. In these cases the intervals between the marks given by 
the seconds pendulum were very regular owing to the special devices 
employed ; these distances were about 25mm. It was possible to 
read these exactly to 0-2 mm. ; this corresponds to an accuracy in 
point of time of 0-01 sec. If the readings extend over 10 seconds, 
this means an accuracy of 0-1 per cent. The records, which are 
reproduced, refer to an alternate-current induction meter, and are 
given on a scale one-third of the original size, so that the details 
can be clearly seen. 


— 


Electric Welding: Its Theory, Practice, Application 
and Economics." 


By H. S., MARQUAND. 
(Continued from \page 593.) 


Summary.—In the present article the Author deals with electric are welding, and after some general remarks on the subject he proceeds to 


the consideration of the equipment generally used in this process. 


A description is given of power equipments at present available, after 


which the Author passes to the subject of electrodes, electrode holders and protective devices, 


ELECTRODES AND HOLDERS. 

Figs. 34-39 show various electrode holders, one for a 
graphite electrode and the other for the metallic electrode. 
The holder for the Benardos process is essentially the same as 
for the metallic electrode, but is of heavier construction and 
has the addition of a shield to protect the hand when using 
heavy currents. The exact method of gripping the electrode 
may differ largely, according to individual ideas. The im- 
portant items are that the contact must be good, while the 
replacement of aa old electrode by a new one must be easily 
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and quickly accomplished. The holder when held in the hand, 
with the cable attached and the electrode in, should just 
balance, thus putting the least strain on the wrist of the 
operator. ; 

The metallic arc system does not usually require more than 
175 amperes, and hence the electrode holder need not be of as 
heavy construction as that for the Benardos system. A disc 
Shield is not needed, since the heat from the arc is not intense, 
and the radiated heat from the electrode is far less than from 
the carbon electrode. A spring clip with a vee groove is found 
in practice to work very satisfactorily, and the electrode as it 
is fused away can be replaced with a new one much more 
quickly and with greater ease than if a thumb screw or butterfly 
nut has to be manipulated. 

* All rights reserved. 
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It is the writer’s experience that the welder will have some 


design of holder, which, in his estimation, is the only design, 
and in this matter it is tactful and wise to allow him to, and 
indeed, encourage him to, make his own holders. 


The hand flexible cable to attach the electrode holder to the 
trailing cable should be very flexible, not heavily insulated, and 
in a length not Jess than 6 ft. It is most important that the 
operator's wrist should be as free and supple as possible. The 
fact should not be lost sight of that the welders hand and 
wrist is actuated by very sensitive nerves, and the degree to 
which he can control these nerves will largely determine his 

skill. This fact is especially exemplified in metallic ar c welding. 
Successful overhead welding requires very steady nerves and 
a very supple movement of the wrist. 


PROTECTIVE COVERINGS. 


Are welding, whenever possible, should be carried out in 
enclosures so as not to interfere with other work which is being 
carried out in the vicinity and to protect nearby workmen or 
people passing by. The intense brightness of the electric arc, 
moreover, necessitates that the operator’s head, hands, arms 
and body being thoroughly protected. The body is usually 
sufficiently protected by ordinary clothing, but when heavy 
carbon welding is done a leather apron is strongly advisable 
as the radiated heat and sparks will often ruin an operator’s 
clothing and possibly scorch his flesh beneath. Leather 
gauntlets adequately protect the hands and wrists. The most. 
difficult to protect adequately are the eyes, face and neck. 

‘oloured glasses as used with oxy-acetylene welding are not. 
sufficient, as the electric arc is very rich in ultra-violet rays, 
which have an effect on the skin very similar to sunburn and 
is very painful. 

The iron arc is especially rich in these rays, and the eyes 
should be carefully protected. For carbon are welding when 
an operator requires his two hands free, a head box, made to 
rest on the shoulders and to cover the neck and face fully is 
most suitable. The head shield is best made of three-ply wood 
having one sheet to form the back and one to form the front, 
with an observation window inserted. The sides can be of 
asbestos supported on strips of similar wood to hold the back 
and front together. The box can be open at the top so long 
as it well covers the head. The window, which should be 
fitted with suitably coloured glass, is best made to slide in and 
out of a frame in a horizontal plane, having a stop on the inner 
side to prevent it being drawn out altogether. 

Many head screens have been made and sold, of stove piping, 
or aluminium and micarta. However, none of these types are 
popular with most welders, as they are found to be too hot, or 
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too heavy. The essential thing is that the head box should be 
light and cool and easily handled. The most important 
feature by fur is the screen for the window. 

It has been found, after much scientific investigation, that 
the best arrangement is to have three layers of glass. The 
outer layer is of ordinary clear glass to protect the inner screens 
from the heat of the arc and from the flying atoms of hot 
metal ; if it is broken it can quickly be replaced at a small 
expense. The second layer should be of a green or amber 
tint, and should be selected with respect to its opacity to ultra- 
violet ravs. The third layer should be of a neutral tint, with 
sufficient density of colour to reduce the intensity of the light 
of the arc to a comfortable degree. 

For metallic electrode welding a head screen is not necessary. 
A flat screen of three-ply wood about 10 in. or a foot square 
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with a centre window as above, about 4 in. square, is found in 
practice to meet the case excellently. 

g’ A great deal of controversy has taken place over zhe question 
of protection from the electric arc. However, after several 
years of practical experience of arc welding the writer has had 
not one serious case of eye or skin trouble arising from practice 
with the arc. 

If the welder in his early apprenticeship is impressed with 
the necessity of being careful to protect himself from the rays 
of the arc, he will, for his own comfort, see to it that he is 
provided with suitable protective gear and quickly fall into 
careful habits. Of course, some people will always allow their 
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curiosity to prevail over their better judgment, and, in spite 
of all warning and advice, deliberately expose themselves to 
the direct arc, in which case they usually get what they de- 
serve. 

A few hints may be of use on the general arrangement of a 
welding booth. For small and moderate size work a cust-iron 
table, firmly supported on iron trestles of about 2 ft. 4 in. high 
is Most useful, and if the table is about 6 ft. by 3 ft. 6 in. by 
2in. thick with a number of Ẹ in. holes drilled diagonally, also 
machined on its top surface, a large variety of work can be 
effected. Work requiring to be lined up or set in vee blocks 
can thus be undertaken with a nice degree of accuracy. The 
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positive cable from the welding circuit can be permanently 
fixed to the table, and the table itself well earthed. 

The operator is most comfortable if provided with a good 
wooden grid under him raised above the floor about $ in. He 
can often sit to his work which rests the body and gives greater 
endurance to his nerves. 

These details are especially worth avcnding to where women 
operators are employed. A pair of light pulley blocks, or a 
light jib crane above the table, is a very useful addition. 

With regard to trailing and connecting cables for arc welding, 
“ cab-tyre ” sheathed cable has proved to be the only cable 
which meets the case in practice. The cable should be as 
flexible as possible and can be safely rated on a 2,000 amperes 
per square inch basis. The capital cost is high, but is redeemed 
in practice owing to its long life and mechanical durability. 

The flexible hand cable may be conveniently made of dynamo 
flex, cotton braided and one lapped layer of insulating tape 
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wound round as a further protection. This arrangement 
affords a simple, light and very flexible connection to the 
operators electrode holder. 

For all average work it. is recommended to use a 4 in. graphite 
electrode about 8in. long. If thicker graphite electrodes are 
used with currents up to 450 amperes the electrode certainly 
keeps cooler, but the arc ends burns away forming like a crater 
which tends to promote defective welding due to the spreading 
of the arc. A 4in. diameter electrode will burn away leaving 
a fairly fine point which concentrates the arc and promotes 
good welding. 

Fine ganister or fire clav is a useful accessory. A mould 
round a required weld often facilitates operation and closes 
in the heat which should result in a softer weld. If used with 
care and skill a ganister mould allows of a nice soft weld being 
made. However, more often than not the particles from the 
mould get into the weld and thus undermine the advantage 
gained by its use. 

When welding copper or its allovs, however, a mould is 
necessary to keep the molten metal from falling away. 


SYSTEMS OF ELECTRIC ARC WELDING. 

In electric arc welding there are only two systems now used 
to the practical exclusion of all others, namely, the carbon or 
graphite arc, and the metallic arc systems. The fundamental 
principle of each process is the same, that is, the utilisation of 
the intense heat of an electric arc to the fusing of the metals. 

The latter process may be said to be applied by three methods 
to-day ; that is, by the quasi-arc method ; the Slavianoff, or 
bare electrode method ; and the Kzellberg or coated electrode 
method. 

THE CARBON OR BENARDOS SYSTEM. 

This svstem was patented in Great Britain in 1885 by 
Nichelas de Benardos and his partner, both of whom were 
Russian engineers. The patent specification covers a wide 
scope, and in brief claims that the process can be used for 
welding, for cutting, for heating and for perforating. The 
specification also mentions an appliance commonly called an 
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electric torch. However this ramification is generally known 
as the Zerener process, and will be described a little later. 

In the Benardos process an arc is struck between a graphite 
electrode and the work to be welded, which is connected to the 
supply circuit as the positive. There are two reasons why the 
graphite should be negative. Firstly, because if it were 
positive free carbon would be carried from the movable elec- 
trode and contaminate the weld; and, secondly, because 
advantage is taken of the characteristic of the hottest part of 
an electric arc, which is the positive electrode. The work to 
be welded is invariably the greater mass, and can contain and 
dissipate the greater quantitv of heat, which means that it 
requires a greater quantity of heat to bring it to. and keep it 
at, a welding temperature. This characteristic of an arc is of 
great value and importance. The temperature of the positive 
electrode of a carbon arc is extremely high, being estimated 
at about 7,500°F. Itis not necessary to reach such a tempera- 
ture in welding, nor indeed is it alwavs of advantage. In fact, 
the sudden application of this extreme temperature prevents 
the process from being successfully applied to much work 
which would be possible if the temperature could be controlled. 

However, by varving the current between 5 amperes and 
550 amperes, a large variety of work can be accomplished. 
The current through the arc can be controlled in two ways if 
operating on a constant potential circuit, namely, by inserting 
series resistance, and by lengthening or shortening the arc. 
The latter method is mentioned because a number of welders 
take advantage of it, although the author strongly deprecates 
the practice. The operator should aim at maintaining a 
definite length of arc, a length which will give a smooth, steady 
characteristic. 

If the arc is too short, the metal boils and splutters, and 
blisters, and penctration is seriously affected. On the other 
hand, with too long an arc, the are wanders, and is unstable ; 
the heat developed is wasted in the air, and the hot metal is 
more exposed to the surrounding air, which only too readily 
gives up its oxygen to the heated inetal, which, as we have 
seen in a previous chapter, has a great affinity for free oxygen 
at a welding temperature. 

The length of arc for the best working results depends upon 
the current used, which should he carefully adjusted bv varving 
the resistance in series and not by varying the length of the 
arc. It will be found, however, that with a given terminal 
voltage and a predetermined current there is one value of the 
series resistance which will give the most steady and constant 
arc, and this will be the longest stable are with that current. 
It may be here pointed out that this same value of current in 
the arc can be obtained by shortening the arc, and inserting 
more external series resistance, but even though the are under 
these conditions is steady, the weld will be found to be much 
harder than if the are is operated under the former values of 
external resistance and length of arc. 


© perution.—The operator holds the graphite electrode in his 
right hand, places his head screen upon his shoulders and holds 
the feeding metal in his left hand. 

The arc is then struck and plaved round the point to be 
welded with a rotary motion. When the section of work 
under the electrode is at a suitable welding heat the metal filler 
is added in small increments, the arc being kept in motion until 
the added metal is thoroughly fused with the main body of the 
metal. If the operator is careless, or inexperienced, he will 
fail to obtain perfect fusion, by reason of adding new metal 
too quickly. The result will be that the new metal will run 
over portions of the work which have not been brought ap to 
the correct welding temperature. This fault is very prevalent 
with average welders, and unfortunately the lack of penetra- 
tion and defective fusion cannot be detected once the metal 
has covered the work. If the arc is too short, the area heated 
up will be large but not sufficiently concentrated, and lack of 
penetration will result. 

From time to time the weld should be well hammered which 
will have the effect of closing up the metal, and thus preventing 
sponginess, and at the same time the hammering tends to 
work out any slag and dirt. A further application of the arc 
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will bring the foreign matter to the surface, and this should be 
cleaned away before any new metal is again added. 

The ability of an operator to get rid of foreign matter, 
together with the extent to which he may be depended upon 
to get perfect fusion, very largely determines his skill as a 
welder. i 

If too low a current in the arc is used, the resultant weld 
will suffer severely, although the finished appearance may be 
excellent, from lack of penetration and of adhesion, and from 
brittleness. On the other hand, if too high a current density 
be used, the metal will boil and blister, and bad fusion, lack 
of homogeneity, hardness, porosity and burned metal will be 
the natural result. 

It cannot be emphasised too strongly that cleanliness and 
regular systematic application are essential to really good 
sound workmanship. 

(To be continued.) 


Demonstration of Wireless Telephony 
by the Marconi Company. 


On Wednesday last week a party of technical journalists paid a 
visit to Chelmsford, where they were entertained by Capt. H. 
Riall Sankey, C.B., and other directors of the Marconi Company. ` 

Opportunity was first given of carrying on wireless telephonic 
conversation between the works and the small station of Broom- 
field, just outside Chelmsford. This gave the members of the party 
an opportunity of realising the extremely good articulation that is 
obtained by wireless transmission. There is, of course, no distortion 
and consequently no difficulty in hearing the letter `“ S,” or any 
other letters which so often lead to trouble in ordinary telephonic 
communication. 


Fic. 1.—WorKS OF THE MARCONI COMPANY AT CHELMSFORD. 


An inspection was then made of the works. Since our last visit; 
some years ago, there has been a very great expansion, and this has 
been rendered the more necessary by the demands of the war. The 
number of employees at present is 800, and the works are thoroughly 
up to date. The various parties made their way first through the 
store for raw materials, and in succession through the other de- 
partments, including the examining room for raw stores, the finished 
stores and the various assembling and erecting shops, the winding 
shop, and lastly the testing shop. In the latter, amongst various 
types of equipment, we noticed a 5 kw. high-speed transmission set 
for transmitting at 100 words per minute. 

Of the various types of equipment shown one of the most interest- 
ing was the portable wireless telephone and telegraph station for 
pack or wheeled transport. The guaranteed range for this station 
over flat country for telephonic communication is 60 miles, but for 
continuous wave transmission the range is as high as 200 miles. 
We hope to describe this set and others in some later issue. For 
the moment we may mention that the generating set consists of a 
two-cylinder petrol engine driving a high frequency }-kw. alternator. 
The pressure is stepped up from 100 to 10,000 volts and then recti- 
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tied! byfa valve and converted by a system of condensers and choking 
coils into a uniform continuous current, which feeds the main trans- 
mission valve and energises the aerial circuit. There is another 
transformer which steps down the pressure so as to supply current 
at 8 or 10 volts to feed the filament of the rectifying valve, and a 
third transformer for feeding the filament of the transmitting valve. 
For transmission of speech the amplitude of the oscillations generated 
in the aerial are controlled by a microphone acting on a transformer 
connected to the grid circuit of the transmitting valve. For re- 
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with a portable station, which was carried on a lorry. The motor- 
bus was equipped with a frame aerial and ordinary receiving 
apparatus (seen in Figs. 2 and 4) and many of the passengers were 
provided with telephones. The party started out with sealed 
instructions, which had been drawn up by an amateur wireless 
telegraphist. not connected with the company, who resided at 
Colchester. After going five miles in the direction of Colchester, 
the instructions were opened and the party proceeded to the position 
indicated, and here the portable station was erected. 

Another party made their way to Broomfield, and here wireless 


Fic. 2.—Moror Bus with FRAME AERIAL ATTACHED. 


ceiving it is necessary to switch over to the receiving circuit which 
includes amplifying valves. The whole station is carried by four 
horses or by a lorry. 

Other sets shown included a 2kw. army set, a 100 watt aircraft 
transmitter and a 30-watt set with a hand driven generator. 

The works include a power station containing two 150kw. De 
Laval turbo sets by Greenwood & Batley. 
=. We were glad to note an excellently equipped surgery with two 
nurses in attendance. Also canteens and a club with billiard tables, 
sojthat ample provision is made for the needs of the workers. 


Fic. 3.—M ap SHOWING POSITION OF PORTABLE STATION (A.) 


After lunch an opportunity was given to inspect the direction- 
finder station at the works. 


the Bellini principle. 
ta On ay ee 


able for the purpose. Re BA 


For the afternoon programme the parties split up into two or 
three sets, and onejof these was transported ina motor-bus along 


Direction-finding may be accomplished 
by means of frames which can be rotated, or by fixed aerials on 
The latter is the more accurate, and therefore 
is naturally adopted on land stations where sufficient room is avail- 


ı Fic, 4.—View or Apparatus INSTALLED IN Motor Bus. 


telephonic communication was obtained with Marconi House, 
London, and we had the advantage of hearing Mr. Godfrey Isaacs 
and Sir Joseph Ward speaking from there very clearly. We took 
advantage of the occasion to get a message, which was duly delivered, 
through to the offices of THE ELECTRICIAN, 

After sufficient time had elapsed, communication was obtained 
with the stations at Braintree and Heybridge. These two stations 
were asked to indicate the direction of the portable station according 
to their direction-finders. Braintree gave 78:5 deg. and Heybridge 
32 deg. From these indications the position was determined on the 
map, as shown in Fig. 3. The portable station was then called up 
and they were asked to state their positions, from which it appeared 
that the calculated position was correct to about 250 yards. 

The passengers on the motor-bus were able to pick up the con- 
versation from London without difficulty and were naturally in 
touch with the other stations throughout their trip. 

After tea at the works the party returned to London, having 
enjoyed a thoroughly interesting experience. 


Air Ventilation of Underground Cable Ducts.—Some 
interesting experiments on the ventilation of underground 
cable ducts, carried out by the Duquesne Light Company, are 
summarised in the “ Electrical Review and Western Elec- 
trician.” Laboratory tests have shown that the maximum 
safe temperature of an 1],000-volt cable is about 150°F., while 
a difierence of 54°F. between the temperature of the copper in 
the cable and the walls of the duct may exist. A load of 
35,000 k.v.a. is considered the maximum that any duct-line 
should carry. In one district, where failures were causing 
trouble, air-blowers were installed and curves illustrating the 
rise in temperature with and without such artificial cooling 
were presented. Speaking generally, a reduction in tempera- 
ture from 125°F. to about 95°F. was recorded, the latter 
agreeing closely with the theoretically determined value. The 
introduction of the blowers has had a favourable influence, 
only two breakdowns, both due to overloads, being recorded 
since their installation. 
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Dee Hydro-Electric Development. 


An interesting report on the practicability of developing the water- 
power of the River Pee for the generation of electrical energy tor agri- 
cultural purposes and rural industries has been prepared fer the Piresi- 
dent of the Board of Agriculture and Fisheries by Mr. S. E. Britton, 
city electrical engineer of Chester. It will be remembered that the 
Treasury made a grant of £200 in 1917 for the purpose of collecting data 
and making investigatii ns. 

Mr. Britton “tates that investigations of the River Dee for the utilisa- 
tion of water power to generate electrical energy at the Chester Weir 
commenced in L911, and for the purpose of this report in August, 1917; 
and in connection with the investigations he has had the assistance ‘of 
Mr. A. Caradoc Williems, A.M. Inst.C.E., Engineer to the Dee Conser- 
vancy. After a description of the ronte of the Dee, the length of river 
frontage in cach of the five counties through which it Hows (Merioneth- 
shire, Denbighshire, Shropshire, Flintshire and Cheshire), the catch- 
ment area and principal tributaries, population of area served and main- 
fall, particulars are given of the gradient of the river, Iccalitw of gauges, 
records, Xe. The suecession of bends between Bangor and Farnaon 
have a great influence on the discharge and inundation. From an 
engineering point of view it does not appear difficult to devise works to 
increase the discharge capacity of the river in this particular locality. 
Two diagrams are given to show what could be done by way of shorten- 
ing the chennel. Experiments indicate that the effect of straightening 
would increase the gradient from 0-8 ft. to 1-6 ft. per mile, the discharge 
capacity approximately 85 per cent., and reduce the flooding neriod by 
something like 50 per cent. over approximately 3,009 acres of agricul- 
tural land. The cost of straightening the channel, including con- 
trolling works at the Chester Weir is estimated at £250,000. Chester 
Corporation have under consideration a further development of the 
water-power of the Chester Weir. This would be a fevourable opportu- 
nity of carrving out a scheme for the twofold purpose, The meximum 
amount of run-off weter which can be economically utilised depends 
principally upon the capitel cost of the installation and the amount of 
revenue which can be eamed. From Llangollen to Erbistoek the 
stations could economically utilise the run-off water for 275 days per 
annum, and from Erbistock to Chester 235 days per annum ; therefore, 
m the former case there would be 90 days per annum when the run-off 
would exceed that which could be nsed, and in the latter 130 days. 
Tables are given which show the approximate average monthly flow in 
cubic feet per minute, the approximate minimum and maximum flow 
of the river at the sites of the proposed gencrating stations, and the 
approximate average monthly flow which can be economically used. 


Locality OF POWER STATIONS. 

As a result of surveysand levelling it appears that the water-power of 
the Der hetween Chester and Llangollen can be most economically 
harnessed for the generation of electrical energy by the erection of 16 
weirs and hydro-electric installations. The locality of power stations 
and heights of weirs are: (1) Noar Farndon and Holt, 7-5 ft.; (2) 
Shocklach and Worthenbury, 9 ft. ; (3) near Bangor-on-Dee and 4 miles 
from Wrexham, 9 ft.; (4) near Eyton, Royton and Overton, 9 ft. ; (5) 
Erbistock Weir, 8-5 ft. ; (6) near Erbistock and Overton, 12-5 ft. ; (7) 
near Erbistock and Overton, 12:5 ft. ; (8) near junction of River Ceiriog, 
9ft.; (9) near Ddol, 9 ft. ; (10) three miles from Ruabon, 11 ft. ; (11) 
2 miles from Ruabon, ]lft.; (12) near Newbridge, Cefn and Ruabon, 
37 ft. ; (13) near Acrefair, 12-5 ft. ; (14)near Trevorand Acrefajr, 12:5 ft.; 
(15) near Trevor, 12-5 ft.; (16) near Trevor and Llangollen, 14 ft. 

A table of tne approximate power available at dillerent periods of the 
year is set out, and the following is a summary of the figures: Station 
No. 1, 1,808,750 units; Nos. 2, 3 and 4, 7,275,450; No. 5, 2,343,870; 
Nos. 6 and 7, 8,811,000 ; No. 8, 2,855,820 ; Nos. 9, 10 and 11, 10,532,460 ; 
No. 12, 9,854,300; Nos. 13, 14 and 15, 11,823,660: and No. 16, 
4,492,500 units, or a total of 59,797,810 units. The foregoing figures are 
arrived at. by a continuous use of the power for 24 hours each day, the 
utilisation of the flow of the river for cight months per annum, and a 
portion of the flow for the remaining four months. A table of the 
average auyregate monthly demand which the scheme would meet is 
also given. ‘The foregoing output of energy is based upon the use of 
turbines of the same size at all stations except one, that being where a 
fall of 37 ft. is suggested. It is proposed that 15 of the stations be 
equipped with turbines capable of passing 30,000 cubic ft. of water per 
minute when operating at seven-eighths gate opening on a fall of 7 ft. 
This would make it possible for the whole of the apparatus to be made in 
this country, reduce spare parts to a minimum, and result in placing on 
the market a British made turbine of type and size suitable for the 
development of low fall water-power on other suitable rivers. In pre- 
paring the scheme Mr. Britton has borne in mind the experience of 
obtaining from Mid-Europe the hydraulic plant installed at the Chester 
hydro-electrie station. This would give makers of hydraulic machinery 
in this country the opportunity of embarking upon the manufacture of 
water turbines of a larger capacity than hitherto made. As the volume 
of water flowing in the greater part of British rivers is small compared 
with the flow of rivers in countries where water power is largely used, 
and asin many instances the whole flow of the rivers can be economically 
utilised for about 75 per cent. of each vear, it is important, if the best 
use is to be made of the water, that the design of the plant and installa- 
tion should be such as to give the highest possible efficiency. At present 
there are only two or three countries with arrangements for accurately 
testing the efficiency of large capacity low fall turbines, and where such 
arrangements do not exist the actual efficiency of such plant is not defi- 
nitely known within 10 to 15 percent. In the event of the scheme being 


carried out provision should be made at one of the stations for testing 
and ascertaining the correct etliciency of large turbines, and makers of 
turbines allowed to use such facilities at a reasonable charge. 


ELECTRICITY FOR AGRICULTURAL PURPOSES. 

For agricultural purposes 50,000,000 units per annum would serve the 
requirements of about SOO sq. miles ; that area is equivalent to a belt of 
land 15 miles wide on each side of the river from Llangollen to Chester. 
But as there are other interests near the river which are also deserving of 
a supply, the scheme would probably render the greatest national service 
by restricting it within a strip of land on each side of the river three to 
five miles in width, representing about 200 sq. miles. The advantage in 
favour of the smaller area is that lengthy transmission lines would be 
avoided and distribution could be economically etfected without the 
use of step-up transformers. The Dee valley contains much excellent 
agricultural land. which by the aid of electrical energy could be prepared 
more economically and expeditiously and made to yield more abundant 
crops than is possible with the present methods. Electrica! energy can 
be emploved for almost all domestic requirements of a farm, and for 
practically every operation requiring labour and power, viving economy 
and convenience which cannot be equalled in any other way. The 
existing railways from Bala to Ruabon and Wrexham to Ellesmere could 
be electrified. The roads from Bala to Chester on each side and adjacent 
to the Dee could be used as main arteries for transport, and for the 
general industrial development of the valley. The roads could he 
equipped with a subsidiary electrical system of transportation to inter- 
connect the townships en route, and act as feeders to the nearest railway. 
They could be lighted throughout their length, and suitable strips of land 
on the side of the thoroughfares used for the power transmission line 
allocated to the development of industries. Industries would be able to 
develop economically and achieve greater progress at a lower expendi- 
ture of money and labour, and quickly be in communication with the 
markets for the disposal of their manufactures. The financial success 
would depend principally on procuring a ready market for the disposal 
of the electrical energy available, and its ultimate full use and maximum 
success upon the rapidity with which new industries are inaugurated. 


ESTIMATES. 

In promoting an undertaking of that character it is essential to organise 
an energetic business getting campaign, so as to secure a large diversified 
demand with which to inaugurate the supply, so that the undertaking 
may be revenue earning to the largest possible extent from the com- 
mencement of the supply. The main transmission line (Llangollen to 
Chester), capable of transmitting 1,000 kw., would cost £800 per mile, 
or a total of £48,800, and transmission lines from the several power stations 
to the main arteries (about 27 miles), at £600 per mile, would cost 
£16,200. The total estimated cost of the main transmission lines would 
therefore be £65,000. The average cost of the installations is estimated 
at £29,700, as follows : Two turbines at £3,000 each, £6,000 ; two sluice 
gates, £2,000; strainer rack and platform, £700; two generators at 

2,000 each, £4,000 ; two controlling switch panels at £250 each, £500 ; 
power house, £6,000; weir and fish pass, £10,000 ; and clerk of works 
and preliminary expenses, £500. The cost of cutting a tunnel or tunnels, 
capable of conveying 50,000 cubic ft. of water per minute to installation 
No. 12 is put at £60,000, making the total estimated cost for the 16 
installations and main transmission lines £600,200, plus £120,240 for 
contingencies, as follows :— 

Sixteen hydro-electric installations (at £29,700 each) £475,200, 
tunnel £60,000, sixty-one miles of transmission line £65,000, and 
contingencies (20 per cent.) £120,040, ora total of £720,240. 

The repayment of the estimated capital by sinking fund based on the 
life of the installation at 20 years, and the transmission lines at 10 years 
would absorb £30,726 for sinking fund (0-123d. per unit), and £39,610 
for interest on £720,240 at 5% per cent. (0-159d. per unit). The gene- 
rating costs are put at £11,588 (0-047d.), distribution at £8,300 (0-033d.), 
and administration at £3,300 (0-013d.), or a total of £93,524 (0:376d.). 

In arriving at the income from sale of current, 20 per cent. is deducted 
from the units generated to meet the requirements of the generating 
station and for distribution losses, leaving 47,838,800 units for sale, 
which at an average of l-5d. per unit would produce £298,992. 
Deducting the annual capital charges, generating, distribution and 
administration expenses £93,524, the balance would be £205,468. 

The capital cost of the hydro-electric installations is based upon the 
experience of carrying out the Chester installation plus 70 to 100 per 
cent. on various items to meet the present increased cost of labour and 
materials. The generating costs are based on the results of 5} years’ 
working of the installation, during which time 9,218,315 units were 
generated at the cost. of £2,750 (0-713d. per unit). The capital cost of 
the main transmission lines, and the repairs and maintenance with 
labour and materials are based on present day prices. The financial 
effect of impounding, the fuel saved by the adoption of scheme, &c., are 
also dealt with in the report. 

. CONCLUSIONS. 

Among the conclusions arrived at are :— 

1. The river from Llangollen to Chester is eminently suitable for the 
development of low fall water-power, which can be economically utilised 
for the generation of electrical energy. Bs 

2. Water-power of the Dee contains the basic means of providing 
electrical energy at a cost which would be a boon to the industrial and 
domestic life, and give facilities and conveniences of a magnitude which 
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would surpass the most sanguine hopes of any schemc hitherto promoted 
for the genera] improvement of such a district. 

3. Electrical energy from the water-power of the Dee is capable of 
resuscitating derelict industries and occupations, providing vital facilities 
for the encouragement of new industries, and also of providing power for 
transport, lighting thoroughfares, &c. 

4. The scheme, if carried out, need not be harmful to any of the in- 
terests now generally enjoyed by the public. 

5. The necessary works can be carried out without encountering 
difficult or costly engineering operations. 

u In order to start the scheme three stations are selected and these, 
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with 24 miles of main transmission lines, would serve an area of 96 miles. 
and provide the means to test in a comprehensive way the worth of 
catering for the use of modem appliances in this and similar districts. 
The three stations would generate 10,796,000 units per annum; the 
capital cost of the installations would be £106,920, and of 24 ‘miles 
of transmission line £23,040, a total of £129,960. The sinking fund 
would require £5,992, and inter2st would be £7,148, and the works 
costs £8,083, giving a total annual expenditure of £21,223, and leave 
a credit balance of £32,757 per annum to mect other expenses such 
as compensation, wayleaves, expenses connected with consumers and 
general organisation. 


The Electrical and Engineering Equipment of 
Modern Small Houses. 


A joint meeting of the Institution of Electrical Engineers, the 
Electrical Contractors’ Association and the National Association of 
Supervising Electricians, was held at Caxton Hall, Westminster, on 
May 27th. 

Mr. W. Cross (Leicester) read a Paper on the above subject, of 
which the following is an abstract :— 

The primary object of this meeting is to find out the best way to 
advance the use of electricity in private houses, especially where a 
public supply is available. The principal advantages of the use of 
electricity for lighting, heating, cooking and other purposes are (1) 
convenience and = adapabtilitv, (2) cleanliness, (3) healthiness, 
and (4) economy. The consumption for a 10-roomed house for 
lighting is only about 300 units per annum. Labour saving is 
probably the greatest advantage of the use of electricity. In cases 
of which I know it has enabled servants to be dispensed with en- 
tirely, and in many cases reduced numbers of servants have been 
required. Ordinary service conditions are almost equal to test 
conditions. There is not the depreciation in lamps or heating 
elements that you find with gas or oil. There are broadly two 
possible classes of consumers: One is the man who does not trouble 
about capital expenditure if he obtains an economical, decorative 
and efficient installation. To obtain such a customer good publicity 
arrangements are required and expert advice in arranging the in- 
stallation. The second class is the man who cannot afford a great 
capital cost and who does not mind about the decorative effect or 
convenience. In that case it is necessary to reduce the cost of the 
service and installation as much as possible. In the average subur- 
ban residence the installation usually consists of lighting, which 
must be conveniently arranged, and the’ lamps in use for long hours 
must be efficient, though it is unnecessary to use metal filament 
lamps in lavatories, &c. The amount of illumination required is 
more than it was years ago, when 8 c.p. lamps were common. For 
sitting rooms one-light semi-direct fittings, with half-watt lamps. 
are most popular. In bedrooms there should be two switches, one 
near the bed and one near the door. Electric heating is also usually 
now installed in houses. Electric baths are very convenient, as full 
heat can be obtained almost as soon as they are switched on, and 
the cost of current is less than that of lighting a coal fire for an hour 
or two. They are usually loaded with 2 kw. or 3 kw., but in many 
cases l kw. gives suflicient heat. Electric ovens are increasing in 
use, owing to the improved cooking as well as the extra cleanliness 
and convenience. About 45 units per week will be used for cooking 
for six persons, the cost being saved by the reduced cost of coal. 
The fire can be reduced to half the size it would be if used for cooking 
as well. Cookers are a good load, especially as they are chiefly 
supplied from the lighting mains. The thermal efficiency of elec- 
tricity for water heating and most other thermal processes is ex- 
tremely high, and electricity will almost certainly be used for other 
purposes than lighting if brought to the notice of the consumers, 
such as kettles, which will boil water in 2 minutes (a two-pint kettle 
using 0-06 unit for that purpose), irons and vacuum cleaners, which 
reduce the amount of labour considerably, bufting machines for 
cleaning silver. These appliances reduce the labour so that in some 
cases a servant can be dispensed with. If the cost of the apparatus 
is too great for the average consumer it should be let on hire, and in 
most cases it will be eventually purchased by the consumer. Wiring 
- is very safe if properly carried out, and the insurance companies do 
not think it necessary to inspect, as the risk is so small. The systems 
of protecting the conductors are wood casing, closed joimt steel 
tubing and screwed steel tubing. Any of these are satisfactory if 
carried out in accordance with the Institution Rules. The methods 
adopted for bonding, however, in most cases are poor. The Insti- 
tution Rules should be observed in wiring, and it would be an ad- 
vantage if they could be enforced, subject to one or two of them 


being slightly moditied to reduce the cost of the work. In the 
more expensive type of house consumers like the wiring hidden, and 

in those cases the cost of labour is greater than any other items. 

The cost of wiring in cases where capital cost is of greater importance 

metal-covered cable properly bonded and earthed is suitable, and 

a further reduction can be obtained by using a switch fixed on the 
ceiling. The present cost of service cables is higher than it was a 

few vears ayo. In many places where lighting only is used the mains 

are only earning money for the supplier during a small proportion 

of the year. In some cases current may be led by a single cable 

from the street to a block of houses. Current for purposes otber 
than lighting can be supplied at a less charge per unit, as the mains 

are in us2 more fully and the current is used at times other than that 

of the lighting peak load. Jn some districts there is already no 

appreciable lighting peak, and I look forward to the time when the 

demand for current will be fairly constant for 16 hours a day. 

Where no public supply is available and private plant is installed, 

the cost of running is surprisingly small, owing to the smallamount 

of current consumed by the present efficient lamps. There should 

be closer co-operation between supply authorities, manufacturers 

and contractors, and the Electrical Development Association can 

be of great help if it starts its publicity work by sending out circulars 

asking for the support of individual firms and associations, 


DISCUSSION, 

Mr. J. S. HIGHFIELD agreed with Mr. Cross as to the desirability of 
all those interested in the supply of current and of the means of using it 
working closely together. Each branch of the business was entitled to 
a profit and each should help the other to get as good a profit as possible, 
The ignorance of the public as to the price of electricity was amazing. 
A King’s Counsel complained to him recently of the price of current 
being increased 50 per cent. He (Mr. Hightie Id) pointed out that the 
butcher and other tradesmen had increased their prices by 100 per cent., 
and that if the consumer who used 300 units for lichting would use 
3.000 units for other purposes his price would be much reduced. A tariff 
should be so framed that electricity could be used at any point on the 
installation for any purpose. A system should be adopted under which 
the customer paid a rental and then a uniform low price for units con- 
sumed. That, in his opinion, was the only sensible way of charging for 
electricity. To keep the hot water system hot it was essential to burn 
coal,as electricity and gas were too expensive. It was, therefore, their 
business to recommend and install the right sort of stove. Half a million 
new houses were to be built in this countrv,and the electrical contractors 
would yet a far greater share of the job of fitting them up if they were 
in a position to fit, not only electric fittings, but everything else. In the 
wiring rules there were regulations that made it difficult to use the 
installation indifferently for heating and lighting. They wanted in- 
stallations as simple as possible, with as few fuses and circuit boards as 
possible, and the electric people must be able to give every sort of advice 
and sell the apparatus and deal with the hot water difhiculty. 

Mr. W. R. Raw rnes said a large number of houses were to be put up, 
and they ought to have electricity in every room for lighting and also 
be fitted for electric cooking up to a point. Electricity should not be 
wasted in trying to boil water. The cost of installing wiring and fittings 
was equal to about eight vears’ current bill, and a man who paid 6s. a 
week for a cottage or £30 a vear for a house, on athree-years’ agreement, 
would not be likely to expend money on wires and fittings which he 
would have to leave behind. The installation should be supplied with 
the current. He knew houses with four main switches, four double-pole 
switches and four sets of mains all over the house, and if the material 
were capitalised it would be far in excess of the amount of the electricity 
bill from the interest point of view. That wanted simplifying, especially 
when one came to the workman’s cottage. He thought the system 
adopted by the Fixed Price Light Company might be fostered. There 
was no meter in the house, practically nothing but the lamps and a 
single-pole switch at the door. They brought one line, with an earthed 
return, into the house and charged the consumer 24d. a week per light 
in summer and about double that in winter. He had had to put in L.C.C. 
cottages, which let at 6s. to 8s.a week, installations of § steel tube with 
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7/20 wire and a 10-ampere switch. In all it came out at about £20 a 
house, and the income was probably 9d. a week. One main should be 
put up to supply a number of houses. The wiring rules said as soon as 
one entered a house no earth return must be used, yet the railways 
earthed their mains with plenty of juice. He hoped everyone there 
would become a member of the Electrical Development Association, 
which Mr. Beauchamp was starting. It would do much to cheapen 
installation work and educate the people in the use of electricity. If 
the charge were made equivalent to ld. per unit on a 100 per cent. load- 
factor, the consumer could afford to pav a fixed price of about 12s. 2d. 
per 20-watt lamp, They might have five lamps and a sixth lamp as a 
blinker to Jet them know when they had got to the end of their tether. 
thus doing away with the meter. Many supply companies had no spirit 
of adventure. He had guaranteed a demand for consumers because the 
company required a guarantee. 

Mr. PINKNEY said where water heating and cooking was installed it 
might be worth while in some cases to have a change-over switch to 
reduce the maximum demand. A lower charge could be arranged for 
cooking if the consumer were prevented from switching on the lights 
while cooking. He preferred to hire cookers. If consumers bought 
them. something would go wrong and the consumer did not trouble about 
it. The running of a single cable in blocks had been found unsatisfactory 
in Newcastle on account of the wavleaves. In a row of 13 houses one 
house changed hands and the new owner demanded £2. 10s. as wavleave. 
In the North they expected to get electricity supply in with the new 
housing schemes for lighting, and in a good many cases for cooking and 
heating. When they connected a consumer for purposes other than 
lighting they endeavoured to get him on to the domestic, low rate. tariff. 
He was disappointed, upon looking in at the Model Homes Exhibition 
yesterday to find there was not an electrical exhibit there. In his 
district a company was putting up a village of 73 houses which would 
have electric lighting and cooking, and they would have one coal fire in 
the living room in which the water would be heated. Electric heating 
would be available in the sitting-room and in all bedrooms, there 
would be an electric wash boiler supplied from the domestic hot water 
supply and electricity would be used to raise the water from possibly 
150 deg. to boiling point. The cost of wiring would have to be reduced, 
or the supply authorities must dip their hands into their pockets even 
further and help with the wiring. 

Mr. W. T. REVELL was afraid some speakers had dealt with much 
larger things than members of his Association had in mind. He had had 
in mind a five-room cottage, and he would ask the Institution to take 
under its wing a system of wiring hitherto perhaps tabooed by it. They 
should have in view old as well as new houses. He did not see why in 
a block of 12 houses the supply company should not go in at the centre, 
run up to the roof and tap off with a double-pole switch and fuse on to 
the first floor. D.O.R.A., or something like that, might be invoked to 
deal with an owner who made trouble with regard to wayleaves. An 
open wiring system run down the walls by wood casing, with just a pair 
of double-pole cut-outs and a double-pole switch on the landing would 
meet the case. With the cleated system the pair could be run through 
the joists, a single hole being made for each wire. There was no need 
to bush the cables passing through the joist, and a low-grade cable could 
be used. The insulation did not matter, as there was always air between 
them. Where the wires were run longitudinally to the joists they could 
be cleated on porcelain cleats. That system had been in use from 12 to 
15 years, and it was absolutely the cheapest system. Dealing with net 
cost for labour and material and calling that system 100 per cent., the 
cost of hard-drawn sheathed rubber cables came out 20 per cent. higher 
and the conduit system 90 per cent. higher. Conduit was tried for the 
wire coming down the walls and an insulated bush was used at the top 
to finish in the floor or roof, but when a man fixed the switch he pulled 
hard and the bush broke and the system broke down. If the cable were 
buried in the wall it might absorb all the moisture out of the plaster. 
One of tho causes of the present high cost of installation was that they 
were endeavouring to idealise instead of to materialise. With conduit it was 
necessary to put in a higher grade of cable, as the only barrier against 
breakdown was the insulation directly on the cable. If the Institution 
would adopt the cleat system it would receive the necessary fillip. 

Mr. L. MILNE agreed that a great reduction was very necessary in 
the cost of wiring cheap houses, but he did not think any great reduction 
would be made quickly. The usual practice was to put in a double-pole 
switch, which was hardly ever used and was often so corroded that it 
could not be pulled off, and two single-pole fuses. On a 200-volt supply 
with a neutra] wire earthed somewhere, one fuse with a good hefty handle 
was all that was required. For cheap houses one was bound to come to 
some system of cleat wiring. He suggested the use of a twin wire with 
one core insulated and the other bare and the whole braided over. The 
installation rules called for No. 18 as the smallest size from the con- 
ductivity point of view, but No. 20 used in twin wire was large enough 
for a house with 10 lights. Switch drops might be dispensed with and 
a combined switch and rose on the wall might be used near the door and 
close to the ceiling level, and the flexible could be run straight across the 
ceiling to the point where the light was required. In model dwellings 
he had worked out the cost of a casing job for nine lights as £12. 16s. ôd., 
and of a cleat job £6. 19s.. a saving of 46 per cent. 

Mr. A. Broapway said there would b> a difficulty as to the bare wire. 
If the supply company had an earth on their unearthed wire they re- 
served the right to change over. There should be a fixed charge per 
house or a slot meter. Flexibles should be rubber covered, but not 
vulcanised, as it made them brittle. 

Mr. C. Farapay Proctor said, by having a kitchen grate well con- 
structed, a constant supply of hot water could be obtained. He had a 
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water cistern 6 ft. horizontally and 5 ft. vertically from the fireplace, and 
he recently went away on a Friday and found the water warm enough 
for baths upon his return on the following Monday. This central heating 
system would take the chill off the whole of a smail house, and there 
should be radiators in the other rooms to finish. the heating. If an 
electric oven were made like an ordinary oven the heat escaped when 
one opened the door to look at the food, but this could be avoided by 
having the oven in the form of a cover. Instead of using a pan as big 
as a hat to boil an egg, a scientific man would take a vacuum-jacketed 
pan, heat it electrically, and, once heated, no more heat was required. 
With such devices electric cooking was more economical than other 
systems. In the North of England the cost of a coal fire was about 3d. 
per room, and 4d. for the kitchen fire. Adding another ld. to the cost 
of the kitchen fire for the water heating, and substituting radiators for 
giving the finishing touch to the heating of the other rooms, that would 
be the best svstem for our workmen’s houses. 

Mr. A. J. STIRLING mentioned that he was connected with the wiring 
of a numberof houses on the cleat system ina certain area 12 years ago. 
The lamps installed were 20,000, they gave every satisfaction, and two 
wiremen and one boy did the whole of the maintenance work. It would 
be difficult to get the Board of Trade to permit the earthed wire. In 
certain districts one could use a single-pole fuse and do away with the 
fuse on the neutral side, but some people were afraid of leaving the main 
switch on all night. The main switch should be on the bedroom floor. 
He thought the single No. 20 cable would be too brittle. He would like 
to see a standard cable. He suggested it should be 3/22. It was safer 
to eliminate flexible as far as possible. 

Mr. F. W. MARSHALL said the cost of the proposed small houses was 
something like £450, and the cost of wiring would be something like £12 
on some of the methods suggested. The more flexibles were eliminated 
the better it would be. He did not think the cleated system very good, 
nor called for on the score of expense. With co-operation between the 
architect, builder and wiring contractor, screwed tubing could be put 
in almost as cheaply. 

Mr. J. M. Crowpy said in a certain country before the war he had seen 
wires without any protection under the floor, and he had seen them 
smothered in snow, and when the snow had melted and they had got dry 
nothing happened. That installation had been in use 15 or 16 years. 
He disagreed in toto with the last speaker, who preferred to put conduit 
in small houses. It was a trouble trap unless the best material and 
workmanship were employed. 

Mr. W. ELLERD STYLES was of opinion that installations had always 
been over-swifched and that the switching had not been judiciously 
carried out. They should introduce two-way switching on the stairs. 
It was also useful to arrange that the parents in their bedroom could 
control the light in the children’s bedroom. He wished they had in- 
spection by competent inspectors, which would eliminate the jerry 
wireman. He was aghast at the suggestion of cleat wiring. It lent 
itself to pilfering and was hideous. The builder, who generally paid for 
the wiring in a modern suburb, would hesitate on the margin of a 
3 per cent. between the two systems. Other people had to work in 
houses besides electricians and a burst water pipe might necessitate 
stripping out the wiring and putting it up afresh. One switch was not 
sufficient. Convenience was required and workmen now could afford 
to pay for it. He preferred the Henley and Stannos systems to conduit, 
and there was also tough rubber-sheathed cable which was better for 
clumsy workmen. It could be used in chasings, underground, or over- 
head, and cost only 20 per cent. more than cleat wiring. He would like 
the Institution to assist the Contractors’ Association in getting the 
registration of contractors. 

Mr. F. C. RAPHAEL said contractors should make certain that the new 
houses were going to have electric lighting put in them. The man to 
get at was the builder. Many systems of wiring had been discussed, and 
they did not know which was the best. Some were dear and some danger- 
ous. He suggested that the local contractors in districts where building 
was to b2 carried out should get out two or three practical cut-and-dried 
methods of wiring and call them, say, mark 1, mark 2 and mark 3. The 


. builder would take mark 1, which was the cheapest and the local autho- 


rity mark 3, which was the dearest. The local authority would in many 
cases be the building authority and the owner of the electricity works. 
If bickering about the system was continued the builder or building 
committee would put in gas pipes, as they had done hitherto. 

Mr. A. P. TROTTER said in regard to the question of earthing, there 
was a regulation that a circuit should be earthed at one point only. For 
many vears that was adhered to, in spite of there being several earthed 
systems. No supplier cared to put an earth in his mains except at his 
station, so that he couldtest his mains. The firm to which he now be- 
longed were using Stannos wiring on an alternating current avstem. It 
was used with an outerearthed and they came to the Board of Trade for 
approval of it. He saw that the question of electrolysis could be dismissed, 
and that the system could be cut up with transformers, and after some 
hesitation it was tried at Egham and later at other places. It worked 
perfectly well. He was not convinced that it would do for direct current. 
as there might be electrolysis caused by the out of balance current on 
the middle wire. There was no difficulty in using a single-pole system 
with one pole earthed. : 

Mr. H. J. Casu remarked that it seemed to him cheapness could only 
be obtained by standardisation of articles or methods to reduce first cost. 
A good deal could be looked for in the direction of cab tyre sheathing. 
Flexibles across ceilings were not good. The proper thing would pro- 
bably be to improve the flexible. C.T.S. flexible would get over the 
difficulty at the holders. It was up to them now to advise as to the 
whole of the engineering work should be done in houses. ; 
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Lord Leverhulme’s 
Apparent Heresy. 


Our readers will doubtless have noticed from time to 
time that Lord LEVERHULME has written and spoken in 
favour of a six-hour dav. We were, therefore, not altogether 
surprised to find that he was to give an address before the 
Industrial Reconstruction Council upon that subject, and 
we were struck by the somewhat remarkable title, “ The 
Only Way to Higher Wages—Shorter Hours,” which was 
adopted for the occasion. This appeared to us to be a verv 
questionable title, which possibly conveyed what was not 
intended, and was therefore inadvisable. Itis easy to obtain 
a popular cry of this kind, and to put forth the idea that 
it is only necessary to shorten hours in order to obtain 
prosperity. Such a cry is dangerous, because it puts forth 
such a pleasant suggestion, and because, even if not true, 
it might be very gladly adopted. Those who think about 
such matters, however, must inevitably raise the question 
whether there is not a limit to this shortening of hours and 
increase in wages. Otherwise- we are logically driven to 
the limit that complete leisure offers infinite prosperit y— 
a sentiment which would certainly appeal to a large section 
of the population. 

We are glad to find that Lord LEVERHULM E in his 
address, an abstract of which is given elsewhere, did not 
support any such idea. That being so we are of opinion 
that the title is misleading, because it suggests only a very 
partial truth. The fact is that the shortening of hours is 
only one part of the question ;* it has no great economic 
virtue in itself. Investigations have shown that a re- 
duction frem very long hours give an increased output 
for the day’s work, and, consequently, such shortening 
is beneficial in every way. After a certain point, how- 
ever, further reduction cannot bring about increased 
output ; indeed, we come to a state of affairs where a 
further shortening of the day must inevitably bring about a 
reduction in the day’s output. What is desirable is that 
the length of day should be so adjusted as to give the best 
economic result. In other words, in certain lines of work 
it may be desirable to have the working day shorter than 
in others, dependent on the nature of the work. 

Apart from this, it must be remembered that a reduction 
in hours generally carries with it the suggestion of the same 
rate per day—in other words an increased rate of wage per 
hour. In the case of piecework this increased wage may 
be produced by increased effort, but where a wage of so 
much per hour is paid there is not the same inducement for 
increased output. The fact remains, however, that, unless 
increased production is the result, reduced hours on these 
lines cannot be given, because overhead charges become 
increasingly serious. Where the limiting point may be 
found depends, no doubt, upon the relative value of over- 
head charges to the wages bill, and here it is that Lord 
LEVERHULME’S suggestion of a six-hour day, with two 
shifts, becomes important. Lord LEVERHULME points out 
that in all productive undertakings where the standing 
charges are equal to the weekly wage bill, and still more 
where they exceed it, production could be carried on more 
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cheaply by two shifts, notwithstanding the fact that the. 
workers would be paid for a shift of six hours the same pay 
as they now receive for an eight-hour day. From this 
point of view, there is a good deal to be said in favour of. 
two shifts. But it might introduce some complications in 
staff arrangements and some increase in overhead charges. 
Also it is by no means certain that the workers would care 
for the idea of two shifts, although they would certainly 
have no objection to a single shift. If two shifts are em- 
ployed this means that half the workers must start very . 
early or half of them must stop rather late. A double shift 
is not necessarily the most harmonious way of running a. 
works, for, except where the work is of a simple repetition 
character, the shortcomings of one shift are often attri- 
In the matter of 
tools, for example, the skilled workman naturally prefers 
that his work and tools should remain untouched until he 
himself returns. 

We wish it were possible to impress upon those who are 
continually clamouring for a rise in the standard of living 
the desirability of calling a halt in this policy. Otherwise 
there can be only one result—a depreciation in the currency, 
so that the cost of living will remain far higher than in pre- 
war days. This matter is particularly serious in what may 
be termed non-productive labour, for no profit results from 
such labour, and therefore, there is no increased output as 
a compensating credit. There results a dead charge on the 
community. 

We are glad to find we are largely in agreement. with 
Lord LEVERHULME’s views, which we regard as sound, 
but we hope that in future he will be more careful in the 
selection of his titles. 


Review. 


G 


A Treatise on Gyrostatics and Rotational Motion. By ANDREW. 
oS F.R.S. (London: Macmillan & Company.) Pp. xx.+4530- 
ice 42s. net. 


Those interested in gyrostatics. may be divided into three 
classes : (1) Those who are unable or too lazy to assimilate the 
mathematics necessary to a complete understanding; (2) © 
those who, though ignorant .of the necessary mathematics, 
have the wish and the capacity to understand it ; (3) the very 
select minority already well versed in rigid dynamics and 
elliptic functions. It is the second class-for whom the book. 
is mainly designed. The author in the Preface attributes 4. 
deficiency he has observed in the grasp of principles to the: 
fact that “the discussion of dynamical and especially of 
gyrostatic problems . . . has either been restricted to one or 
two simple cases, or, when more comprehensive, been far too 
much an affair of Euler’s. or Lagrange’s equations... - 
His own aim “ has been to refer, as far as possible, each 
gyrostatic pioblem directly to first principles, and to derive 
the solutions by steps which could be interpreted at every 
stage of progress.” There is a good deal to be said for the 
author’s point of view, especially in the case of the student: 
who hopes to become an expert in gyrostatics. But, while 
some of the applications of gyrostatics are practically im- 
portant, the number of gyrostatic specialists is unlikely to be 
large for some time to come. There are many who would like 
to understand the applications that have been made, but who 
cannot spend the time necessary to acquire the semi-intuitive 
sense desirable in a specialist. The author's method of treat- 
ment has led to the production of a large and expensive book, 
and large as it is, it touches but lightly on several of the 
applications of gyrostatics that are of practical importance. 
As explained in the Preface, “ It was originally intended to 
include . . . an account of a variety of gyrostatic devices 
which are of use in naval and military affairs and in engineering- 
Any such account, written on lines. permissible at present, 
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would, however, be more or less fragmentary, . . . and it is 
proposed to issue, if that is possible and convenient, a supple- 
mentary Second Part after the war has come to an end.” 

As it exists, the book contains 23 Chapters. The first is 
introductory and gives a well illustrated, elementary account 
of numerous applications of gvrostatics. Jt is presumably 
intended to give an appetite to the student. Chapters II., III. 
and IV. deal with the fundamental mathematical theory. 
They introduce the reader to angular momentum, moving 
axes and Euler's equations. Chapters V. and VI. include 
some of the simpler applications of the mathematical theory, 
mainly to tops. At the end of Chapter VI. there is a general 
reference to a chapter on ‘ Methods of Calculation and 
Quadrature,” which has apparently been postponed to the 
supplementary volume. Chapter VII. is less mathematical 
and deals in a general way with some of the simpler gvrostatic 
problems, including the gvrostatic action of wheels of bicycles 
and other vehicles, mono-rail cars, turbines, turning action 
on solids moving in fluids, stability of projectiles, and the 
gyrostatic pendulum. A reference on p. 143 to a later chapter 
on “ Gvrostatics in Engineering,’ and on p. 146 to a fuller 
treatment of the bicycle problem later in the work * if space 
can be spared,” suggest that the scope of the work was not 
finally settled until part of it had been printed o1f. There are 
further references, e.g., on p. 181, to Chapter XXIII. on 
“ Gyrostatics in Engineering.” This presumably refers to 
matter deferred to the supplementary volume, as Chapter 
XXIII. of the present volume is not of an engineering character. 

Chapter VIII. includes a mathematical discussion of Schlick’s 
contrivance fo: diminishing rolling in ships. An intention is 
expressed of dealing more fully with this question and that 
of mono-rails in the chapter on Gyrostatics in Engineering 
already mentioned. Chapter IX. treats principally of chains 
of gyrostatic links. Chapters X. and XI. deal at considerable 
length with the earth’s precession and nutation, and should 
be useful to students of geophysics. A welcome feature is 
information as to small changes of latitude, including data 
from Greenwich for the period 1897 to 1916. Chapter XII. 
gives a very full account, with numerical examples, of the 
application of elliptic integrals to the calculation of the path 
ofthe axisofatop. Itshould be particularly useful to students 
whose knowledge of elliptic functions is limited. Chapter XIII. 
deals with liquid gyrostats, also with various cases of motion 
of a solid in a liquid or gas, e.g., golf balls and rotating pro- 
jectiles. Chapter XIV. treats of air friction on rotating 
bodies, and includes the subject of boomerangs, especially 
G. T. Walker’s work on the subject. i 

Chapters XV. to XXI., dealing with spherical pendulums, 
motion on a surface of revolution, dynamics of a moving 
frame containing a fly-wheel, motion of tops, general dynamics 
of gyrostatic and cyclic systems, gyrostatic domination, and 
the geometrical representation of the motion of a top, are 
hardly within the compass of any but the professional mathe- 
matician. Chapter XXII. is of more direct engineering 
interest, but the problem principally considered, viz., the 
flexure and torsion of a thin bar, has only gvrostatic analogy. 
The elastic problems presented by a gyrostat on a flexible 
shaft which follow, and the phenomena of revolving chains, 
are simpler and more germane to the book. The last Chapter, 
numbered XXIII., includes a miscellaneous collection of 
mathematical problems, 29 in number. Some are of obvious 
physical interest, e.g., the last which deals with the Eötvös 
balance. There is an index as well as a table of contents. 
There is no work to which the author makes so many acknow- 
ledgements as to Sir George Greenhil!’s “ Report on Gyro- 
static Theory,” which he denotes for brevity by R.G.T. He 
also has numerous references to the following British authori- 
ties: Kelvin, Rayleigh, Routh, Lamb, G. T. Walker and 
E.G. Gallop. Amongst foreign authorities Klein, Sommerfeld, 
Hess and Schiff are prominent. 

Only an enthusiast would have undertaken the immense 
labour which writing the book must have entailed. But until 
the supplementary Second Part referred to above materialises, 
the work is incomplete from an engineering point of view. 
A book which does not include, for instance, a discussion of 
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the gvrostatic compass, can hardly supplv the needs of the 
practical student. The proportion of mathematical dough in 
the present volume is, in short, large as compared with that 
of the engineering plums. The printing of the work, including 
the mathematics, reflects on the whole great credit on the 
Glasgow University Press. The difficulties introduced by the 
length of some of the mathematical expressions have generally 
been satisfactorily surmounted, but the wav of dealing with 
the long numerators in equations (11) and (13) on p. 389 is 
at least unusual. A noteworthy feature of the book is the 
Separate numbering of paragraphs and equations in the 
separate chapters. This should facilitate changes in the 
event of a future edition. C. CHREE. 


The Gas-Filled Lamp and Its Effect 


on Illuminating Engineering. 


A discussion on the above subject was opened by Mr. F. W, 
Willcox at the last meeting of the Illuminating Engineering Society 
on May 30th. Mr. Willcox’s main intention was to show how the 
introduction of the gas-filled lamp is likely to modify modern prac- 
tice in lighting. The large range of candle-power available, corre- 
sponding to consumptions from 15 to 1,500 watts, will render it 
possible to apply these lamps to almost all branches of lighting, and 
but for the war their general introduction would have proceeded 
much more rapidly. The chief characteristics of the lamps, from 
the illuminating engineering standpoint, are (1) the very high 
intrinsic brilliancy (estimated at 3.000 c.p. per square inch), due to 
the high temperature of ineandescent and the spiralised form of the 
filament ; (2) the provision of large units of high candle-power and 
increased efficiency ; and (3) the alteration in the form of the fila- 
ment. neue 

The high intrinsic brilliancy makes it practically indispensable 
that the lamps should be provided with suitable globes or reflectors, 
and the variation in the distribution of light according to the shape 
of filament likewise emphasises the need for specially designed 
fittings in order to obtain uniformity of illumination. In this 
connection it was pointed out that the long vertical section of the 
vacuum lamp, giving maximum candle-power in a horizontal direc- 
tion, permitted much greater scope in manipulation of light distri- 
bution than is possible with the filament of the gas-filled lamp, 
either with a vertical or ring-shaped filament. In particular it ig 
found impossible to obtain a wide angle or “ extensive ” light dis- 
tribution in any type of simple over-reflector used with gas-filled 
lamps, and this type of distribution can therefore only be obtained 
by putting some surface under the filament to deflect or refract the 
vertical component, and thus accentuate the horizontal rays. Mr. 
Willcox showed several types of fittings, such as the Holophane bow! 
refractor, adapted to street lighting and illustrating this modification 
in the polar curve. 

The necessity of eliminating glare, and the higher efficiency pos- 
sible with the gas-filled lamp had encouraged its application to 
indirect and seimi-indirect forms of lighting. Another marked ten- 
dency had been the development of overhead lighting by a rela- 
tively small number of powerful units placed high up above the 
working plane. Consumers sometimes erred by installing gas-filled 
lamps of unduly low consumption, using, for example, 200-300 watt 
types where the 500 watt form would give better results. In indus- 
trial lighting mounting heights of 15 ft. to 30 ft. were becoming 
usual. In many cases vitreous enamelled reflectors did what was 
necessary, but good diffusion and avoidance of glare were assisted by 
the provision of “ diffuser-caps,” small opal caps or skirts hung 
around or slightly beneath the lamp inside the reflector. Mr. 
Willcox strongly emphasised the desirability of special design in new 
installations, rather than the insertion of gas-filled lamps in existing 
drop-light fittings. and in fittings previously used for vacuum lamps. 

In the concluding portion of his address Mr. Willcox dealt suc- 
cessively with various fields of lighting where the gas-filled lamps had 
good prospects. In industrial lighting it had already shown its 
value, and some typical installations, including a large aircraft 
factory were illustrated. In street lighting the lamp would a'so be 
largely used, and the lecturer pointed out the desirability of new 
designs of fittings instead of merely converting the rather cumbrous 
forms hitherto used with arc lamps. A special development was 
the use of gas-filled lamp projectors in the form. of flood-lighting, 
largely used at the Panama-Pacific Exhibition, and useful for facili- 
tating nightwork on railways, in shipvards, &c. There were also 
available special screens or coloured bulbs for use with these lamps, 
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in order to give the quality of light desirable for photographic work, 
for the production of “ artificial daylight,” and for the amber yellow- 
toned light which some people preferred in domestic lighting. 

The meeting had been arranged with the co-operation of the 
Electrical Contractors’ Association, the Association of Foremen 
Supervising Electricians and the Association of Engineers-in-Charge. 
Among those who took part in the discussion may be mentioned Mr. 
Haydn T. Harrison, Mr. H. J. Cash (President of the Electrical 
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Contractors’ Association), and Mr. Chas. Baker (Electrical Engineer 
to the L.C.C.), while Mr. W. J. Rawlings (Past President of the 
Electrical Contractors’ Association) presided. The discussion, 
while showing a general appreciation of the possibilities of the gas. 
filled lamps, also dealt with various practical difficulties, attention 
being directed to the importance of a uniform and reasonably long 
life, as uncertainty in this respect had sometimes acted prejudicially 
towards the introduction of the lamp for new installations. 


Card System of Load Curves as Used at Glasgow. 


It is customary in all generating stations to prepare daily, weekly, 
or monthly load curves on large sheets of cross-ruled paper. These 
sheets are subsequently filed and seldom referred to at any subse- 
quent date. 

Fully a year ago an article appeared in the ‘* Proceedings ” of the 
American Institution of Electrical Engineers discussing the probable 
effect of the Summer Time Act and the Daylight Saving Movement 
generally as regards electricity supply stations. This article was 
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The cards can be cut along a line corresponding to the plant 
installed, and a further indication can be given by drawing a red 
line at the plant available—+.e., the difference between the red line 
and the top of the card will show the amount of plant under repair. 

Fig. 1 shows the load curves for each day for a year from January 
1 to December 31, 1918. 

Fig. 2 shows the load-curves for the period January to March, 1918, 
when the working week was 54 hours, and the seme period in 1919, 


LOAD CURVES, JANUARY TO DECEMBER, 1918. 


illustrated with’ loadfcurves cut out on cards, clamped together 
vertically and shown‘in perspective. The result was an object with 
the general appearance of an iceberg. 

The idea at once struck Mr. Lackie, chief engineer and manager of 
-the electricity department of the Glasgow Corporation as novel and 
attractive, and he adopted it and developed it for the preservation of 
doad curve records. 


when the working week had been reduced to 47 hours. These two 
sets of photographs show the result of the reduction in hours of the 
working week. In the one set there are two depressions or hollows 
corresponding to the breakfast hour between 9 a.m. and 10 a m. and 
the dinner hour between 1 p.m. and 2 p.m., and in the other set there 
is only one hollow corresponding to the one meal hour for the shorter 
day. 


Loap CURVES, JANUARY TO Marcu, 1919. 47-Hour WEEK. 


The above photographs show come of the effects obtained. The 
-cards used measure 6 in. by 4 in. They are suitably scaled, and the 
combined load curves of all the stations belonging to the department 
are plotted on a card each day. The card is thereafter accurately 
cut along the line of the load curve. The lower half of the card 
shows the actual load and the upper half shows the balance of plant 
available. The two halves are filed in separate cases. ; 


LOAD CURVES, JANUARY TO Marca, 1918. §4-Hour WEEK. 


Similarly, emergency conditions of load arising from sudden descent 
of fog, abnormal industrial conditions (such as strikes or conversely 
an extra rush of work) are also shown in a graphic manner by this 
card system. 

The practice in the Glasgow electricity department now is to keep 
a continuous record covering a period of 12 months in a glass case. 
The record is kept up to date by the removal each month of a month's 
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‘cards, when the corresponding cards for the same month of the subse- 
ae year are ready for insertion. The cards removed are specially 
ed. 

An experiment was made some time ago by weighing 30 cards, 
'before cutting out the load curve. Having cut out the load curves 
‘on these cards, the lower parts of the cards were weighed separately, 
and their weight was a measure of the number of units generated. 
‘The ratio of this figure to the weight of the un-cut cards is a measure 
-of the load factor for the period covered. 

The containing case for the cards holds curves for 365 days, and 
measures 2 ft. 3 in. by 1 ft. 3 in. 


Correspondence. 


aia 


PROGRESS OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


sir: Although Dr. de Forest’s lettef in your issue uf 
May 2nd mentioned Mr. Fuller and the writer, it does not seem 
to imply that American engineers should have ascribed to them 
** solely ” the development of high-power Poulsen arc stations. 
.Far be it from me to say one word against due credit being 
given to Messrs. Poulsen and Pedersen for the invention of 
the system, which to-day is recognised by all radio experts 
.as the leading system, especially for high-power work ; but a 
glance at the history of the * development ” of the system 
might be of interest. 

Although their system had practically all the merits, when 
anvented 17 years ago, that has-made it the vogue to-day for 
high-powered stations, it is, nevertheless, true that but little 
had been done with it until it was taken up by the American 
company, <f which the writer was the organiser in 1909. Mr. 
Gandil can perhaps supply the technical history of this period. 
In any case, it does not include any high-power work, unless 
the £0 kw. generator at Knockroe, Ireland, designed by 
German engineers, is to be counted. | 

This American company purchased from the inventors two 
installations, rated respectively at 5 kw. and 12 kw.,* which 
«were duly delivered and installed at Stockton and Sacramento, 
‘California. The distance between these cities is 50 miles, and 
successful demonstrations of hand and high-speed telegraphy 
and telephony were made. It is interesting to recall that at 
this date the objection was raised that, although the working 
between the two stations could not be criticised, there was no 
‘guarantee that a third station would not interfere. For 
interference prevention there was plenty of practice on account 
„of a near-by “spark ” station, belonging to a rival company, 
which did its best to jam our work, and unwittingly furnished 
the best testimonial possible as to the benefits accruing to the 
-employment of undamped waves. To confound the critics, 
the American company built a third arc generator and in- 
- stalled it at San Francisco, constituting a triangle of stations. 
Between these three stations it was easily shown that two 
stations could transmit, and that either or both stations could 
.be received at will at the third. There still remained the 
-criticism that it would be impossible to build the arc generator 
„for large powers. 

The American company then proceeded to build and install 


‘.in American cities a number of arc installations, incorporating | 


improvements which the exigencies of commercial traffic 


«demanded, and to gradually increase the size of the units. 


In 1912 communication was established between San Francisco 

:. and Heiea Bay (Hawaiian territory), and a commercial service 
. inaugurated. | 

It is necessary at this point to refute Mr. Gandil’s claim that 

it was on the basis of the performance of the Danish designed 

100 kw. arc tested at Arlington that the U.S. naval authorities 

- decided to adopt the Poulsen arc system. The writer carried 

- out} demonstrations at Arlington in 1912 with a 30 kw. arc, 

which, with about 50 amperes in the antenna, had no difficulty 

in establishing communication with San Francisco, Colon and 


* All references to power are in kilowatts of direct current input to the 
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even with Heaia Bay, thereby establishing a record which no 
doubt went far towards showing the future possibilities of the 
system. The Arlington damped wave set, with over 100 
amperes in the antenna, could aot duplicate these performances, 
hence the decision on the part of the U.S. naval authorities 
to open bids for an undamped wave transmitter for the pro- 
jected station at Darien, Isthmus of Panama, for which the 
U.S. naval authorities demanded a range of 3,000 miles, day 
or night, a daring enough figure for the early days of 1913. 
The writer estimated that, with three towers each 600ft. high 
and a 100 kw. arc, this distance could be attained. It is 
interesting to note here that, at this time, 100 amperes of 
undamped waves in the antenna was regarded as a goal, 
whereas to-day over 300 amperes in the antenna can be ob- 
tained with ease. The American company was the successful 
bidder over all competitors, and the contract was awarded to 
it before the arrival at Arlington of the 100 kw. arc, which 
Mr. Gandil mentions. Further, the U.S. naval report quoted 
by Mr. Gandil specifically mentions the Darien station, in 
which the apparatus was designed and constructed by American 
engineers. 

The U.S. naval experts were so satisfied with the Darien 
station that they later equipped Arlington, Point Loma 
(California), Pearl Harbor (Hawaiian Territory), and Cavite 
(Philippine Islands) with similar atennz and larger arc gene- 
rators. They also adopted the arc system for their high- 
power war station in France. The San Fransico and Heiea 
Bay stations of the American company have also been increased 
to the grade of high-power stations. All this equipment was 
designed and installed by American engineers, and reflects to 
a considerable extent the work of Mr. Fuller. 

In 1914 a high-power Poulsen arc station was delivered to 
the British Admiralty. During the war three high-power 
Poulsen arc stations were equipped by the French Army and 
one by the Italian navy. These equipments were designed 
by the writer, an American engineer born in Australia. 

Mr. Gandil bids for the credit for the Ballybunion and 
Newcastle transatlantic stations. It is true that the stations 
and the are generators were designed, built and installed by 
Danish engineers ; but when these engineers left the stations 
in 1914 only a few words had been exchanged across the 
Atlantic. The writer then took charge of the tests, and, after 
remodelling the arc generators, succeeded in so increasing the 
antenna current that communication was established which 
rendered some services in the early days of the war. It should 
be stated here that the stations were not powerful enough to 
produce the above results without the aid of the “ ultraudion ” 
and triple audion amplifiers, supplied by the De Forest com- 

ny. 

The above historical notes mention 13 high-power Poulsen 
arc radio stations to the credit of American engineers. Allow- 
ing Mr. Gandil the Ballybunion and Newcastle stations, it 
would be interesting to have information as to the number of 
other high-power stations supplied to H.M. Government “ and 
to allied Governments.” I have no doubt that the balance 
will still be well in favour of the American engineers. 

Before closing, I should like to mention the Eiffel Tower— 
New Zealand; Rome and Lyons—Shanghai, Saigonand Funa- 
bashi records, all made with the Poulsen arc.—I am, &c., 

Paris, May 22. C. F. ELWELL. 


REWARDS FOR RESEARCH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : Referring to the correspondence which has appeared 
in your columns, “ team work ” is an excellent thing. Many 
a “team,” self-constituted, has earned large rewards and 
divided them amicably. Of course it is impossible to settle 
the division beforehand with perfect fairness. I was objecting 
to an agreement which settled them beforehand with all con- 
ceivable unfairness. 

Let the research laboratory be a commonwealth, co-opting 


desirable and ejecting useless members ; getting its royalty 


: arc, and the.words “high power” refer only to arcs of 100 kw. and utes 
o1 the sale of its products, and apportioning, after discussion, 
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the income among its members according to their deserts- 
Decent people would work such a svstem without trouble. 

Just imagine the above, or any similar proposal, brought up 
before a Board meeting! Or a proposal to pay Mr. X, neither 
a director nor related by blood or marriage to a director, 
£10,000 as a gratuity for an invention which earned half a 
million for the company ; but was theirs by “ right ” of agree- 
ment. 

It would pay to be generous—pay the firm and pay the 


country. But spare us the past record of generosity to in- 
ventors. We know it toe well. 
May 28. RESEARCH. 


THE FUTURE OF THE ELECTRICAL INDUSTRY AND 
ELECTRICAL PROPULSION, 
TO THE EDITOR OF THE ELECTRICIAN, 

Siz: With reference to the letter which was published in 
your issue of May 30th last, I may mention that my patents 
were the basic or original patents for providing a means of 
raising the thermal efficiency of ship propulsion, and covered 
the running of prime-movers at very high speed with a small 
number of magnetic poles in the generators and a large number 
of magnetic poles in the induction motors. thus forming a 
speed reducing gear, which is essential. Finding that this 
svstem was more efficient than anv other system of ship 
propelling machinery in use at the time, I named it the” Para- 
gon ” system, and that is the reason why I still, and always 
shall, refer to it as such, in whatsoever country it may be used 
and on whatsoever class of ship, or with whatsoever type of 
prime-mover or design of polyphase  alternating-current 
machinery with speed reduction characteristics and with 
variable exciter control. 
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The above patents were granted to me in no less than 19 
countries, and seven of them are still in abeyance, including 
America, and that is, I suppose, the 1eason why my name has 
not so far appeared in connection with any description of the 
ships which have been fitted with my system in that efficient 
and go-ahead country. 

My priority rights and claims are verv well dealt with in the 
excellent book by Mr. H. M. Hobart, M.Inst.C.E., on “ The 
Electrical Propulsion of Ships ” (by Har pers), on pages 135, 
136 and 137, which Ishould advise “ R.N.” tor ead, and which 
will, perhaps, be more satisfving than statements from me. 

Mr. Emmet’s work in this line of electrical ship propulsion 
did not start until 1909, as it states in the General Electric 
Company's “* Review ” for April, 1919, on page 219, and this. 
quite apart from my original research work, which dates back 
to 1903. 

Mv position has,stcud the test of four successful patent law 
cases in London and one in America, against well-known 
electrical engineering firms, who endeavoured to get patents. 
for this system. As to“ R.N.’s ’ opinion—namely, that nobody 
can claim a method of transmitting power from a prime mover 
to a screw propeller, as being common practice—ves, I agree, 
provided that they do not bring in the speed-reducing idea. 
with it, as that is the essence of the ** Paragon ” invention.— 
Iam, &c., 

WitiiaM P. Durtnaty, M.I.Mar.F., M.I.Loco.E., 
Inventor and patentce of the ** Paragon,” 

London, June 2. System of Ship Propulsion. 

[We regret that we have not the space to give Capt. Durtnall’s 
letter in full. The parts omitted are chiefly a re-statement of 
our correspondent’s position, with a list of 26 of his patents of 
1905-1907 (sme still pending) in various countries.—Ep. £.] 


Institution of Electrical Engineers. 


ANNUAL GENERAL MEETING. 


The annual general meeting of the Institution of Electrical 
Engineers was held on Thursday, May 29th, in the Theatre 
of the Royal Society of Arts, the President, Mr. C. H. Word- 
ingham, occupying the chair. 

The PRESIDENT moved the adoption of the Council’s report, and said 
the report gave no idea of the work put into the Institution affairs by 
individual members of the Council. He had seen men overwhelmed with 
business turning up to attend meetings, and coming from Yorkshire, 
Lancashire, Newcastle and all parts of the country. He looked forward 
tu seeing this matter dealt with much more fully in next year’s report. 

He then dealt briefly with the matters referred to in the report. Some 
of the new members were old in the industry, but had hitherto kept 
aloof from the Institution. The number of meetings was a record figure. 
Recently they had been meeting every weck,, and twice in some weeks. 
He had visited all the territorial centres, and was very pleased with his 
reception. He looked forward to the establishment of a new centre in 
Belfast, in addition to the one at Dublin, at an early date. Mr. Partridge 
had been selected to form a link between the Institution and the Institu- 
tion's sections. He thought the Paul scholarship would do considerable 
good by inducing young men to take up instrument making. In regard 
to the question of the organisation of the Roval Engineers, he was to give 
evidence on the following day (May 30th) before the committee on the 
matter. He hoped the rules for the electrical equipment of ships would 
be published in two or three weeks. The Electricel Research Committee 
was Jargely in working order now, and he hoped it would be of the utmost 
value, and secure that the least possible waste would occur from over- 
lapping, and that the expert knowledge available in the I.E.E. and the 
B.E.A.M.A. would be brought to bear in the most cfhicient manner. 
The Admiralty had appreciated the services of the advisory committee 
of the Institution in regard to inventions, chiefly for submarine work. 
The Electrical Development Association had keen launched and well 
received, and the prospects of its doing lasting and increasing good to the 
industrv were very great. There could be no valid excuse for the Insti- 
tution's being kept out of its own building, and he wished stronger action 
in regard to it could have been taken. He invited members to contri- 
bute to the museum electrical objects taken from the enemy during the 
war or having some special significance in connection with the war. He 
regretted that the informal dinners’ idea had been practically killed by 
the necessity of having notice beforehand from the members intend- 
ing to attend, but Col. Crompton had taken the matter up in connection 
with the Automobile Club, and it was possible something might be 
arranged in that direction. The development of the social side of the 
Institution was very desirable, especially for the younger members. 


Mr. E. C BARTON mentioned the desirability of having a technical’ 
library, whose staff would answer questions sent in to them. They 
should try and assist Sir Robert Hadfield in his attempt to create an 
Engineering Societies’ Building. He understood £80,000 had been 
collected, but about £800,000 would be required. Had the Institution 
dealt with the report of the Conjoint Board on the metric system amongst 
other things ? He suggested that a certain number of the Council should 
be men under the age of, say, 33, with a view to bringing on the younger 
men. | 

The PRESIDENT said he saw every reason why the Instituticn should 

provide an abstract or memoir embodving a record of what had been 
done on a particular subject up to a certain point, but the objections to 
anything in the nature of advice would, he thought, be insuperable. He 
thought Mr. Cooper was actually responsible for the pooling of libraries 
idea, and no doubt work of great value could be done in that direction. 
One of the greatest difficulties of Sir Robert Hadfield’s scheme was 
obtaining a site practically adjoining the Civil and Mechanical Engi- 
neers’ buildings. They had associate members on the Council, and he 
thought if young men were much out. of the common they would bring 
themselves forward. He did not think it feasible to set up an age limit. 
The draft report on metric or British measurements was at present con- 
fidential. It had been sent to the Institution and a reply had been pre- 
a red. 
! Mr. E. H. RAYNER asked whether the Institution would revert to the 
practice of holding its meetings at eight o'clock in its own building. or 
whether alternate six and eight oclock meetings would be held. He 
greatly appreciated the President's practice of informing the members 
at the ordinary meetings as to the work of the Council? He also sug- 
gested that, fortunate as they were in having Mr. Wordingham as Presi- 
dent for two years, it was not advisable that one gentleman should hold 
the office for more than one year, as it might eppear that the Institution 
was afraid of running short of sufficiently distinguished men. 

The PRESIDENT said he would not have dreamt of accepting thè 
Council's invitation to stand for a second year had it not been that h? 
felt so much of the work he hed initiated was only a quarter done. The 
one year-presidency was desirable, but he deprecated any rule being made, 
because there might be circumstances making it desirable to continue for 
two years. Members were practically evenly divided as to the hour of 
meeting. On the whole he was inclined to think eight o'clock was the 
most suitable hour. A post-card vote would probably be the best way 
of ascertaining the members` views. 

The report and accounts were approved. 

On the motion of Mr. Krycsrury, votes of thanks were accorded the 
Institution of Civil Engineers and the Sovicty of Arts for the use of their 
halls. 
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~ Mr. W. B. WoobdHOoUSsE moved a vote of thanks to the hon. s2cretaries 
of the Territorial Centres, the Local Hon. Secretaries and Treasurers 
abroad, the Hon. Treasurer (Mr. Kingsbury), the Hon. Solicitors (Messr:. 
Bristows, Cooke & Carpmael). Everyone would join him in regretting 
that Mr. Kingsbury had retired from the oftice of hon. treasurer, which 
he had filled so admirably. iad 

The motion was carried unanimously. wro 

The PRESIDENT also expressed his personal regret at the retirement 
of Mr. Kingsbury, a regret which he was sure would be shared by all 
members of the Council, and all other members who knew anything of 
Mr. Kingsbury’s work. 

Messrs. Allen, Atttield & Company were reappointed auditors. 

The annual meeting of the Benevolent Fund then took place, and the 
‘gport and accounts were adopted. 

A special meeting followed, at which the members discussed the Flec- 
tricity Supply Bill. 

REPORT OF THE COUNCIL. 

The following is an abstract of the Report of the Council for the year 
ended March 31, 1919 :— 

The total membership is 7,023, a net increase of 356. 

The Council deplore the deaths of 99 members during the year, 34 of 
which occurred on naval or military service. 

Pr-miums.— Premiums have been awarded Prof. Miles Walker, 
Mr. P. Hunter-Brown, Dr. S. F. Birclay and Dr. S. P. Smith, Dr. R. 
Knox, Mr. E. P. Cumberbateh and Lt.-Col. W. A. J. O'Meara, C.M.G. 

articulars are given of the Papers and lectures read, and the pro- 
ceedings of the Students’ Sections. 

Territorial Centres.—-The Council has decided that the Local Sections 
be known in future as the North-Western, North Midland, South Mid- 
land, North-Eastem, Western, Scottish and Irish centres. The Lrish 
Centre to include the whole of Ireland. 

The Territorial Centre Committees have been empowered to represent 
the Institution on other bodies, such as Chambers of Commerce, Tech- 
nical Library Committees, Education Authorities and kindred Engineer- 
ing Societies, and certain branches of research are to be delegated to 
some of the Territorial Centres by the formation of local Research Nub- 
Committees, and other bodies will be invited to co-operate through their 
local Associations in regard to forming local engineers’ clubs. An view 
of the success of the Tees-side Sub-Centre a Territorial Sub-Centre has 
been established at Sheffield, and others will shortly be established at 
Akerdeen, Leicester and Preston. 

Wireless.—The Council have appointed a Committee to arrange for 
meetings for the reading and discussion of Papers on radio-telegraphy 
and high-frequeney engineering. 

Informal Mcetings.—The Council have made arrangements for the 
holding of informal meetings which it is hoped will cnable the younger 
members of the Institution to derive more benefit from it and to take a 
more active interest in its work. The number of meetings arranged for 
this session is four. Two meetings have already been held, and the 
attendances and discussions were very satisfactory. 

Wiring and Installation Work.—With the co-operation of the Elec- 
trical Contractors’ Association and the Association of Supervising Elec- 
tricians, the Council has made arrangements for discussions on subjects 
of interest to wiring contractors and their assistants. The first mecting 
was held on May 27, 1919. 

At the request of the Ministry of Labour (Demobilisation and Resettle- 
ment Department) the President became a member of the Committee 
‘of the Institutions of Civil, Mechanical and Electrical Engineers appointed 
to assist the Department by acting as a central authority to select men 
‘whose immediate return to civil life was most necessary from the point 
of view of resettlement and the restarting of industry. The Council also 
nominated Mr. W. Judd to be a member of the Demobilisation Advisory 
Boards which proceeded to the Continent tq advise ofticers and men in 
regard to civil carcers on demobilisation. ‘The Council appointed the 
President (Mr. C. H. Wordingham) to represent the Institution on the 
Commission appointed by the Army Council to inspect and report upon 
the electric power supply arrangements in the war areas in France. The 
‘Commission spent 10 days in France examining witnesses and inspecting 
establishments and sites, and prescnted a lengthy report. The President 


was also nominated to give evidence before a Committee upon the future - 


functions and organisations of the Corps of Royal Engineers. In 
‘January last a circular was issued to members inviting subscriptions to 
a fund for the assistance of wounded and disabled members and their 
dependents, and the dependents of members who had lost their lives in 
the war. It is also proposed to set up in the Institution building a 
bronze tablet commemorating the names, regiments, &c., of fallen 
members. 

Electrical Appointments Board.—This Board has been set up. Owing 
to the limited number of vacancies reported, the Board have decided that 

or the present only members who have served in H.M. Forces can be 
dealt with. 171 members have been communicated with in connection 
With 35 vacancies which have, up to the present, been reported to the 
ard. The Board will be glad to receive particulars of vacancies in the 
‘electrical industry. 

Reyulations for the Electrical Equipment of Ships.—The draft of the 
regulations has been completed by the Ship Electrica] Equipment C'om- 
mittee. The Council have reason to believe that the regulations, when 
issued, will be generally adopted ; several shipping companies and ship- 
building firms have applied for the preliminary draft of the regulations 
and are employing them. In connection with the regulations, the 
British Engineering Standards Association have undertaken the pre- 
Paration of standard specifications for various apparatus to meet the 
Fequirements set forth. 
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Model General Conditions for Cantracts.—The Council have decided 
upon the following altoration to Clause 24: In the case of Contracts 
made on and after Jan. 1, 1919, the amounts of the instalments ofthe 
retention money specified in Clause 24 (2) will be altered from 10 per cent. 
and 10 percent. to 15 per cent. and 5 per cent. respectively. 

Electrical Research Committee. —The Councils of the Institution and 
of the B.E.A.M.A. have decided that all researches initiated by either the 
Institution or the Association shall be handled by the Electrical Research 
Committee. The Committee have appointed Mr. E. B. Wedmore as 
Director of Research. 

Insulating Materials Research.—Some progress has been made during 
the vear with the Joint Research by the Institution and the B.E.A.M.A. 
on Insulating Materials, but the work has been considerably delaved by 
the difficulty of obtaining steel moulds and, consequently, test specimens. 
Provisional specifications have been drafted for hard composite diclec- 
tries (which include ebonite). untreated insulating papers, and mica, and 
progress has been made with the drafting of a specification for porcelain. 
These researches have now been transferred to the Electrical Research 
Committee. 

Buried Cables Research.—Yurther progress has been made with this 
research, but results are not vet available for publication. 

Insulating Oils Research.-—A first report from the investigators having 
been received, a panel was appointed to examine these reports and present 
a critical summary to the Research Committee. A full report of the 
work of the Committee will shortly be ready. Work has becn carried 
out on dielectric strength and specitic heat. 

‘the Council sanctioned last vear a contribution of £250 toxards the 
expenses of the Engineering Training Organisation. The report of the 
Patent Law Committee was adopted by the Council in June last. The 
report was also adopted by some 30 leading scientifie and technical 
societies, A deputation from the Conference waited on the President 
of the Board of Trade on October 10 and made representations based 
upon the report. The Council have appointed a Committee to consider 
and report on regulations for overhead power lines, excluding tramway 
working conductors, The hampering of the extension of high-pressure 
transmission and low-pressure distribution by unnecessary cost, and the 
better securing of the safety of the public by cheaper methods of con- 
struction will be considered by the Committee. The British Engineering 
Standards Association has taken up the question of standardtsing such 
items of overhead line construction as may be found expedient and, 
through the International Electrotechnical Commission, the setting up 
of international standards for aluminium. The Council heve set up a 
Committce for the purpose of securing technical co-operation between 
this country and the Dominions end Colonies and forcign countries. 
The Committee of representatives of various interested bodics, ap- 
pointed by the Council to consider the question of an electrical proving 
house, prepared a detailed scheme. 

Rlectrie Power Supply.—The Council have addressed a letter to the 
Prime Minister urging that the question of placing electricity under the 
Ministry proposed to be set up under the Ways and Communications Bill 
should not be finally settled until the forthcoming Supply of Electricity 
Bill was published, and there had been an opportunity for its details to 
be considered. 

Early in 1918 representations were made to the Counci! that the 
formation of a protective association for British clectrical engineers was 
desirable. A Conference of the Associated Municipal Electrical Engineers 
of Greater London, the chief Technical Assistants’ Association, and the 
Electrical Power Engineers’ Association, at which it was decided that 
one single combined prot2ctive Association be formed for the whole 
electric supply industry ; that chief engineers be included in the member- 
ship, provided they are not employers or employers’ representatives on 
an Industrial Council or similar body dealing with technical staffs ; that 
a protective Association formed from existing associations adopt the 
constitution, and for the present the title, of the Electrical Power En- 
gincers’ Association, secing that it is the only existing Association for the 
purposes in view which is constituted as a Trade Union; that the quali- 
fications for membership of the Association be those of the Electrical 
Power Engineers’ Association, but all new members elected after Dec. 31, 
1921, shall be required to have passed the A.M.I.E.E. Examination, or 
an cquivalent examination. In October last the Council decided to 
recognise officially the Electrical Power Engineers’ Association as the 
protective Association for engineers qualitied to hold a responsible 
position directly concerned with the production, transmission, distri- 
bution, or utilisation of electrical energy. The Council appointed in 
191S a Committee, consisting of representatives nominated by interested 
bodies, to prepare a scheme for electrical development. As a result 
there has been formed the Electrical Development Association. The 
objects of the Association are to educate the public in the widest. possible 
use of electricity, and collect, co-ordinate and distribute data of interest 
to members of the Association. The Council of the Association have 
appointed Mr. J. W. Beauchamp as Director. A preliminary C'om- 
mittee is engaged in drawing up a draft Memorandum and Articles of 
Association for a proposed Society of Radiographers, whose principal 
objects will be to ensure that only adequately trained radiographers are 
employed in electro-medicat work. 

The margin to the good on the revenue account is £1,270. lls. 5d., 
compared with £2,089. 18s. lld. for the previous year. The assets 
amount to £134,647, against liabilities £42,925, leaving a balance to the 
good of £91,749. 

The capital fund of the benevolent fund at Dec. 31 last stood at 
£5,709, and the accumulated income at £1,248. Donations and sub- 
scriptions in 1918 amounted to £259, and 19 grants were made amounting 


to £259. 
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The Only Way to Higher Wages—Shorter Hours.. 


At a meeting of the Industrial Reconstruction Council at the 
Saddlers’ Hall, London, on Wednesday, May 28th, Sir Wm. Peake 
Mason presiding, Lord Leverhulme delivered a lecture on the above 
subject. 

Lord LEVERHULME said, in the course of his address, since the 
previous occasion when he received an invitation to address a 
meeting of the Industrial Reconstruction Council (when he was 
unable to attend), the subject they were there to discuss had become 
more pressing, and it would be more pressing six months hence. He 
thought the most difficult time this country would have to pass 
through would be the coming winter. There might be difficulties 
of scarcity of food, coal and many other commodities. But he was 
an optimist, and optimists had always to look ahead. He often 
found that the pessimist was the man who had not looked ahead. 
Many people might have thought that during the war we were 
extremely prosperous, as the Government were able to raise large 
sums of money. In regard to labour questions, we had had to give 
way to clamour, which was always bad. The workmen might have 
got obsessed with the idea that with scarcity of labour they had 
achieved greater prosperity than they would have achieved in days 
of abundance. Many manufacturers and traders might also have 
come to the conclusion thit scarcity made for them a rich harvest. 
An enormous number of people had been engaged in productive 
industries and drawing pay far out of proportion to anything we 
realised in this country before the war. During the war we had been 
producing commodities at a rate this country never knew before. 
The prosperity had sprung from an artificial demand. We had been 
living on our capital. 

We had learnt another lesson from this—that the payment of 
high wages, provided we could produce articles that would be within 
the reach of the consumer, was ona of the foundations of success and 
prosperity in any community. Before the war we were inclined to 
think our prosperity depended upon our having what was called 
cheap labour, and every advance in the wages of the workmen was 
viewed as sand on the wheels of progress, and it was thought it would 
handicap us in competition with other producing nations. We were 
blind to the fact that before the war we never did pay the highest 
rate that was being paid by any nation of white men. In Australia 
and Canada higher rates were paid than in England. We found that 
we could not compete with our lower rate of wages. British made 
motor cars cost £100 more than those of the same class produced in 
the United States, where much higher wages were paid. If we 
were to have continued prosperity, we must be a producing nation in 
competition with the whole world. We, more than any other nation, 
depended upon our export trade. The United States could produce 
within its own boundaries every product they required. but we must 
look to more favoured Jands than our own to supply us with raw 
materials, and these could only be paid for by our export. It was 
essential that we should maintain our ability to produce well and 
cheaply in competition with the whole world. 

The workman was most interested in this, and yet there was an 
idea that it was not efficiency and large output that made for employ- 
ment, but inefficiency and poor output. Of any greater illusion it 
was impossible to think. If we lost our ability to export in com- 
petition with the world, then we lost our power to import raw 
materials, and our power to employ labour. As far as the workmen 
were concerned, there was no finer material in the world. It was a 
case of mistaken policy, not of intended dishonesty. But if a man 
took a position and did not perform the utmost he was capable of, 
he was as dishonest as a man who gave short measure or short weight. 
The workman, however, thought it was entirely his loyalty to other 
workmen, and that a man who did work in excess of what an average 
workman was capable of was to that extent depriving his fellow-man 
of his part of a job. The employer who organised a big business and 
employed successfully large numbers of men was viewed with 
suspicion, and if he was able to produce under that combination 
extremely cheaply, causing his business to grow, and if he was 
making a large return on the capital, he was dubbed a profiter, and 
the man who could not do these things was thought the better citizen. 

That attitude was not peculiar to this country. Rockefeller was 
vilified and held up to the contempt of American citiz2ns as a bad 
citizen, and laws had been passed in the United States to prevent 
him and men like him from combining for the efficient service of the 
public. But what was Rockefeller’s crime ? When he was a young 
man he had visions. He saw the clumsy method of refining oil from 
individual wells, and wasteful methods of refining. At that time 
mineral oil was 40 cents a gallon. He conceived the idea of buying 
a number of wells and grouping them. He erected a refinery, and 
laid a pipe line to distribute in centres. That system had been suc- 


cessful with water. Why should people think it a crime to do it in 
oil? He built tank steamers and dispensed with the barrels. Before 
the war the oil came down to Six cents a gallon. 

The whole of the work of the last century in all our industries was 
by means of machinery and improved transport, to avail ourselves 
of the principle of efficiency and intensive production. In the Coal 
Commission the same group of men who would vilify Rockefeller, 
or any combination of firms with a view to intensive production, 
thought the great gain of nationalisation would be that by grouping 
the coal mines together economy would be effected. We should 
stand or fall by the efficiency of our service to our fellow-men. Any 
arrangement, whether nationalisation or combination, that would 
result in economies and savings and improved service first of all 
benetited the workman, secondly the consumer and last of all those 
who organised to accomplish it. But it was not so viewed. The 
whole teaching on the platform by leaders of the Government and 
others was that there was a suspicion and distrust if one was going 
to produce cheaply. Twenty years ago the papers were full of 
paragraphs about the disappearance of the little flour mills and of 
village industries. ‘These disappeared because they were no longer 
able to meet the demand. To-day we wanted the workman and 
his wife and children as well clothed as the employer; but it could 
not he done unless we organised for cheap production. All industries 
which had command of the largest amount of capital were able to 
pay the highest rates of wages, and vet serve the consumer with the 
cheapest products, and use their labour under the best welfare: 
conditions. 

The United States Government issued a report seven or eight days 
ago with reference to conditions in the American Steel Company. 
It was proved that since the company had developed under the 
reorganisation that had occurred about 1900 it had reached the- 
position of paying the highest rate of wages, and that the employees 
were working under the best conditions of any iron and steel under- 
taking in the United States, Yet many people, including workmen, 
were feeling that this huge concern was going to steal from the: 
consumer and the workmen, and was a public menace. The great 
desideratum of work in factories was the relief of the daily monotony 
that prevailed in factories during the nineteenth century. We 
should not be hard on those who had built up these huge industries 
during the nineteenth century. They had to organise their motive 
power and machinery, to invent machines, to organise for their 
markets and distribution, and such organisation as that was bound 
to crowd out thoughts to which employers now had time to devote: 
themselves, such as the conditions of the workmen. They began 
with the 12-hour day, and were alarmed at every reduction down to 
the eight-hour day; but we could now see that every reduction 


of hours was followed by betterment of the whole industry, higher 


wages and cheaper cost of the article to the consumer. 

We were producing better and cheaper to-day with the eight-hour 
day than our forefathers produced under the 12-hour system, the- 
reason being that every reduction of hours was only made possible 
by machinery, and that that machinery could produce more in the 
fewer hours than the men without the machines could produce in. 
the longer hours. Any reduction of hours not attended with in- 
creased output was an impossibility, and the workmen must be got 
to understand that. Reduced cost of production must follow the 
reduction in hours. Interest, rent, repairs and depreciation charges 


-on the machinery had to be paid whether it ran few or many hours ; 


but with the human element the staff could be reduced as soon as any 
shortage came. That had obsessed the workman with the idea that 
he must make conditions so that the work would be, as far as his 
limited outlook was concerned, capable of supplying work to as 
many men as possible. The workman himself consumed 95 per cent. 
of the bulk of the articles produced, and if he produced less his wages. 
lost their purchasing power, and the increased wages had been a 
delusion and a snare. 

He (Lord Leverhulme) would Iike the rate of wages in the United 
Kingdom to be higher than in any other spot on God’s earth; but 
high wages must be accompanied by increased output that would 
enable the payment of them to be continued. An educative cam- 
paign on this subject was necessary. The view that inefficiency 
made for high wages was being preached, and employers were not. 
instructing their workpeople and staffs in the opposite views. The 
employer and the workpeople were in the same boat, and if they did 
not pull together the current they had to face would carry them 
in the reverse direction to that in which they wanted to go, and dash 
them over some Niagara they were trying to avoid. The introduc- 
tion of steamships, upon which the expenditure was large, necessi- 
tated quicker unloading, so as to run as continuously as possible; 
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and as factories progressed towards the capital expenditure of one 
of those ocean grevhounds a similar need prevailed. 

In many factories for years past there had been continuous 
running. In the textile trade nearly 60 vears ago the 60-hour week 
was enforced by Parliament, and up to 1914 the hours had only been 
reduced to 55} hoursa week. This was due to the trade unionist aver- 
sion to two shifts. During the war the hours were reduced to 544, 
and there was an attempt now to reduce them to 48 hours. If that 
were done, the cost of interest, depreciation, &c., for the machinery 
would be increased by being spread over 48 instead of 54 hours. If it 
were spread over 72 hours it would be decreased. Tn all productive 
undertakings where standing charges were equal to the weekly wage 
bill, and still more where they exceeded it. production could be done 
more cheaply by two shifts, notwithstanding that the workmen 
were paid for a shift of six hours the same pay as they now received 
for an eight-hour day. The suspicion of the workman must be 
removed. 

In those countries where machinery per head of the people was 
greatest wages were the highest. and conditions of emplovment the 
most reasonable and happy. If there were any foundation for the 
fear of great combinations, we should have seen such unhappy con- 
ditions springing up in the United States during the last 20 years 
as would have appaled us; but there never was a period when great 
aggregates of capital so came together, nor a period when such 
advances of wages and improvements in the lot of the worker had 
taken place. There there was no question of *‘ca-canny.” Mr. 
‘Gonipers said they discarded it 30 vears ago, and about that time 
the British workman took it up. Unless the workers could be con- 
vinced that their interests lay in the direction of making England 
the cheapest and best producing country it would Fe impossible for 
us to achieve the success that the United States had achieved or to 
increase wages to the United States level. Unless they were con- 
vinced of that, and unless we availed ourselves of our advantages, 
it was obvious that every succeeding year our difficulties would be 
increased, and we should find too late that our trade was decaving 
and unemployment was universal. It was necessary to have in- 
tensive production and the highest efficiency, and to win over the 
workmen to sane, sound and steady views on this subject, and to 
make their cause and the employers’ cause one. He felt that the 
wages system was the logical basis of employment rather than profit 
sharing, On January Ist no one knew what the protit would be 
by December 31st. 


U.S.A. Electric Vehicle Progress. 


Recent information goes to show that electric vehicles are being 
rapidly introduced by business firms for transportation in the big cities 
of the United States of America. In Boston, Chicago and New York, 
electric trucks are employed extensively in delivering coal from the 
yards to consumers. A study of comparative operating costs indicate 
that coal is moved at a lower cost per ton-mile by electric trucks in cities 
than by any other form of transportation. and, as a result, there are some 
far-reaching developments contemplated in the further application of 
electric trucks to this particular class of business. The Consumers’ 
Company, of Chicago, employs 26 electric vehicles in the ice business. 
Representative bakery concerns have also selected, after exacting tests, 
the electric vehicle for their business. The Ward Baking Company 
(New York) employs about 225 clectric delivery wagons : the Consumers’ 
Bakery Company (Kansas City) uses over 60 electric trucks: the Mills- 
Fox Baking Company (Detroit) over 50 electric wagons, and the Campbell 
Baking Company (Kansas City) employs 35 “electrics.” Dozens of 
other bakeries use electric transportation, The Cushman Sons Company 
of New York City started using both “ electric ” and “petrol ™ trucks 
about 10 years ago. After a prolonged trial the company arrived at 
the conclusion that electric vehicles were not only the most satisfactory 
medium for city transportation, but that comparative operating costs 
also showed up to the decided advantage of electric transportation, 
and the company recently ordered 23 additional electric units. The 
United Cigar Stores Company, which started to use electric trucks in New 
York City in 1917, is now operating eleven electric commercial vehicles. 
The company states that electric trucks are costing them about 35 per 
cent. less than petrol trucks in similar work. 

The Blue Valley Creamery Company, a large manufacturer and dis- 
tributor of butter, operating in New York, Chicago, Indianapolis, Detroit 
and St. Louis, has 35 electrie trucks, which have proved most efficient, 
economical and dependable for urban transportation. Gimbel Brothers, 
of New York, purchased a fleet of 88 electric trucks in 1919, and after 
eight years’ use of electric transportation, they purchased 11 vehicles 
in 1918, and in the early part of 19:9 nine additional electric trucks. 

On January 1, 1919. there were approximately 33,000 automobile 
Street trucks in the New York metropolitan district, and of these there 
were 3,288 electric trucks, but the latter figure does not include several 
hundred electric industrial trucks and tractors in use. Experience has 
shown that electric trucks have a very long, useful life—about twice 
that of petrol trucks. The Amcrican Railway Express Company has 
1,828 petrol trucks and 1,058 clectric street trucks. The petrol truck s 
are operated in 197 cities and the electrics in 23 citie>, 
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Tre Marconi Arbitration. 


Mr. Justice Lawrence sat as arbitrator on Monday and succeeding 
days to assess the damages due to Marconis Wireless Telegraph Com- 
pany in consequence of the repudiation by the Postmaster-General of 
the contract. under which the company was to erect six long-distance 
wireless stations. The breach of contract was admitted by the Attorney- 
General when the petition of right brought by the company was tri@l 
before Mr. Justice MeCardie in March of last vear. 

Sir Edward Carson, K.C., Mr. Leslie Scott, K.C., Mr. Hunter Gray, 
K.C., Mr. Stuart Bevan, K.C., Mr. Hildesley and Mr. J. Whitehead 
appeared for the company: and the Attorney-General (Sir Gordon 
Hewart, K.C.), the Solicitor-General (Sir Ernest Pollock, K.C.), Mr. T. 
Terrell, K.C., Mr. E. Charteris, K.C., and Mr. Giveen for the Postmaster- 
General. 

Sir Edward Carson said the claim for damages arose out of a breach 
of contret, dated 30 July, 1913, made between Marconis Wireless Tele- 
graph Company and the Postmaster-General for the ereetion of wireless 
stations in England, Eyvpt, East African Protectorate, the Union of 
South Africa, India, Singapore, or in the neighbouring partys of the Malay 
Peninsula. On Dee. 30, 1914, the contract was put an end to by a letter 
from the Postmaster-General, who explained that his action was due to 
pressing naval and military requirements. The company drew attention 
to the fact that it had already spent about £140,000 in connection with | 
the contract, and asked that this amount should be repaid at an early 
date, and also what steps the Postmaster-General proposed to take to. 
arrive at the amount of compensation to be paid to the company for the 
abandonment of the contract. The Postmaster-General replied with- 
drawing his letter of Dec. 30: but at the trial of the petition of right it 
was admitted by the Attonrey-General that there had been a breach of 
contract, and that the company was entitled to damages. Mr. Justice 
MecCardie, who tried the petition of right, ordered that the damages 
should be assessed on the basis that the six long-distance installation 
stations would have been erected and completed by the company. His 
Lordship would not be troubled with the claim for the money which had 
been expended on certain of the stations, as that sum had been paid. 
What remained was that the contract provided that the company was 
to receivea royalty of 10 per cent. upon the gross receipts of the various 
stations. That was the method adopted for rewarding the company for 
its patents. The company was to receive the royalties for 28 vears, but 
there was a power in the Postmaster-General to terminate the contract 
in 18 vears. The patents in existence at the time the contract. was made 
would all run out in 14 years, and therefore his Lordship would have to 
consider whether it was probable that there would be improvements and 
new patents for keeping the contract going for 28 vears or for some 
lesser period. At the end of 28 years the property was to be that of the 
Government. No royalty was pavable unless the Government was using 
valid patents of the Marconi Company. His Lordship had to determine 
what would have been the probable gross receipts from the six stations ; 
in other words. what amount of telegraphic trafħic the Marconi stations. 
would have attracted to themselves. In basing its claim, the company 
asked for 10 per cent. of the gross traffic receipts that would have been 
‘derived from the chain. They had the figures of the actual trafic under 
the present cablegram system in 1916, and the company claimed that. 
the wireless trafic would have been for the first vear cqual to one-third 
of that figure. In the second year it would have becn 44 per cent., and 
in subsequent years 50 per cent. It was estimated that in 1918 there 
would have been an increased traffic of 10 per cent. over that of 1917, and 
for each vear afterwards the increase would have been 10 per cent. over 
the traffic of the preceding year. Wireless telegraphy was generally one- 
third less than cablegrams, and in several cases where the Marconi 
wireless had been set to work the charges for cablegrams had been reduced 
The suggestion was that with the greater facilitics cheaper prices and 
normal development the telegraph messages would have increased 10 per 
cent. from 1916 onwards. Two other companies (the Goldschmidt and 
Poulsen) were deemed to be in competition, but they were merely in an 
experimental stage. They had never done long-distance stations, and 
the Marconi Company now controlled both by the majority of shares. 
which it held. The claim for 1916 was £70,000, based on the Post Office. 
figures: for 1917 £103,000, and for 1918 half the Post Office carnings.. 
Thereafter it was at the rate of 10 per cent. more than the preceding 
vear. A great deal depended on the view his Lordship took of probable 
progression and expansion of business. Assuming that the business. 
remained stationary for 28 years on the 1917 standard, the claim of the 
company totalled £1,.819.743. If a5 per cent. progression was allowed,,. 
the figure would be £3,610,374. and if 10 per cent. £7,181,774. Ifa pro- 
greasion of 15 per cent. were allowed the amount would be £15,505.000. 
With the reduction of charges which wireless made possible came increased’ 
business. Cable comprnies were at so much greater expense that they 
could not compete with wireless. In order to show how wireless beat. 
cablegramsa, counsel mentioned that wireless had been installed between 
San Francisco and Honolulu. Between 1914 and 1917 the wireless. 
takings were $300 a day, against the cable company’s $250 a day. 

The hearing had not concluded when we went to press. 


Osram Robertson Lamp Works v. Cryselsco. 


Last week, before Mr. Justice Younger, plaintiffs moved for judgment. 
in thcir action against Cryselsco, Ltd. It was a motion for judgment by- 
consent in a patent actin, and his lordship made the desired order. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwrurn, ELis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, | ondon, W.C. 


Whenever the date aprited for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets atter the title. 
1919 SPECIFICATIONS. 
Electrically-heated machine for stamping metal articles. 
125,732 B.T.-H. Co. & Hastinos. Electromagnetic switches. (19 4,18.) 
125,733 ScHocLtEY & Wooororre. Electrically-operated drilling apparatus. 
125,736 McCoL_. Protective devices for alternating current electric systems. 
(Addition to 16.768 17. Copnate application. 16.203 18) 
125,740 B.T.-H. Co. & Hastings. Electromagnetic switches. (22 4.18.' 
125.741 ReEYROLLE & Co. & CLoTHIER. Electrical switch gear. (22 4.18.) 
125,752 NORTH & ALLEN. Terminals for magneto-electric machines and other electrical 
apparatus. (24 4.18.) 
125,760 Fareer. Electric lamp fixtures. (25 4 18.) 
125,762 KENNINGTON. Electric ignition devices for internal combustion engines. 


(164 18.) 


(19 4'18.) 
(20,4:18.) 


125.719 Bilg. 


(25 4 18.) 

125,763 Kraver. Apparatus for the electromagnetic treatment of the human body. 
(20:4 18.) 

125.766 Gray. (Warren Clock Co.) Electrical timing devices. (26 4 18.) 


116.281 Netter. Electrotherapeutic apparatus. (16 5:17.) 

125.813 Janes. Controlling means for e'ectromagnetic feed reel trakes. (10/6 18.) 

125.828 HeLiister. Electric ignition devices for internal-ccombusticn engines. 125 6 18.) 

125.832 FRANKLIN. Electric pencils fer re-teuchine photcgraph negatives. (25 6 18) 

125.842 BooTHRoyp & CALLENDER'’S CABLE & Construction Cc. Junction boxes and 
the like for electric wiring installations. (12 7 18.) 

120 549 Bercunp. Method for extracting zinc in electric furnaces. (22°10:17.) 
125,860 B.T.-H. Co. (G.E. Co) Electrically-operated fuel vaives for internal-com- 
bustion engines. (16 8 18.) 

125 871 Furrer Accumuratorn Co. & Jones. 
e‘ectric batteries. (12 9 183 

125.873 Waters. Electrical current regulatirg apparatus. 127 18) 

125,900 NEItscN & AKTIESELSKORET AVANT! DANSK ELExTrl-MEKANISK FABRIK. 
Automatic quicksiyer switches for electric flat irons. (29 11 18.) 

123,058 AMERICAN FIRE-PREVENTION BUREAU. Thermostatic electric circuit controlling 
devices. (8 2 18.) 

125,908 Hiran & Gamacs, Limiter. Apparatus fer use in imparting instruction in 
recding Morse code or the like as rece’ ved by wireless. (1C 12 18.) 

Comprises an induction coil having primary and secondary windings. In cen- 
junction with the primary coulis a plurality of movat’e or sitding contacts which are 
insulated from cach other.each of which contacts forms part of an independent circuit. 
the arrangement being such that the intensity of erch of these circuits can te varied 
inderendently at will by moving the siding or movable contacts, 

123,090 Axt.-Ges. Brown. Bo ver: ET Cie. Devices tor vary.ne *he point of ignition in 
electric ignition apparatus. (52 18. Addition to 9.959 18. 
125,929 Green. Electricsignallingsystems. (114.18 Devidedarrpiication on 6,146.18. 


APPLICATIONS FOR PATENTS. 


Notr.—Names within parentheses are those of communicators of inventions. 


March 29, 1919. 
95 MANSaRIDGR. Electrical condensers. . 
4 Carter. Changing frequency of alternating currents. 
906 GPEENALD. Magnetos. 
B. T.-H. Co. (G. E. Co.) 


Electrodes for primary and secondary 


Š 


Incandescent lamps, &c. 


March 31, 1919, 
981 Humpyurey. Machine for winding magneto armatures. coi's. &c. 
023 Harris. Coating metal upon metal, &c., surfaces for electrotyping. &c. 
060 Barry & REID. lectric fires. 
063 Price. Dynamo electric machines. 
83 B. T.-H. Co. & Pcttoct. Dynamos. 
84 B. T.-H. Co. (G. E. Co.) Transformers. 
85 B.T.-H.Co. (G.E.Co.) Machines for manufacture of incandescent lamps. &c. 
06 CoRNWALL. Locking off switch for magnetos and accumulators on motor cars, &c. 


April 1. 1919. 
Electric contact makers. 
Electric lighting systems for motor vehicies. 


-00D 


8,127 MaRPLES. 

8.128 Morris. 

8.133 Wynne. Electric fuses. 

8,151 Ducie. Electric bells. 

8,154 LAmMPLOUGH. Electric immersion heaters. 

8,156, 8.157 & 8.158 ALexanDper, (Benson Electric Co.) 

8,163 CHAMNEY & Rotinson, Telephonic reveaters. 

8,164 Navior & TYLER. Miners’ electric lamps. 

8.172 Hinos. Electric light switches, bel! pushes. &c. 

8.175 Davey & GREEN. Electric coin operating bioscope. . 

8.177 B. T.-H. Co. (G. E. Co.) Electric power transmission. 

8,179 Soc. FRANCAISE Rapic-ELectriove. Utilisation of high frequency alternators in 
radio telephony. (28 10/17, France.) 

8.198 Hotsias. Electrode for perforating metal plates, &c. 

8,200 AKT. Ges. Brown, Boverie ert Cie. Multiple control apparatus for electric 
railways. with motor-driven main switch-drums. (3 5 18, Switzerland.) 

8,213 ScHATTNER. Electric time switches. 


April 2, 1919. 
8.246 RaywortH. Electric resistance. 
8.257 Heves. Electric welding. 
8.278 Myers. Dynamos. 
8.286 BrozHaRD. Holders for wireless detecting crvsta's, &c. 
8,300 NAAMLOOZE VENOOTSCHAP FABRIK VAN INSTRUMENTEN EN ELECTRISTHE APPARATEN 
INvENTUM, Multiple pin rlugs. (4 4 18. Holland.) 
8,312 B. T.-H. Co. (G. E. Co.) Electric power transmission. 
8.324 Vickers. LTD.. & Barcray. Electro-mapnets. 
8,352 WADE. (Thomas.) Electrical resistance elements. 


April 3. 1919. 

8.376 Simplex Ccnouits. Lt2.. MCLOUGHLIN & WATERHOUSE. 

8,388 SWITCHGEAR & Cowans. NEEP & OGLEY. 
currents. 

8.432 Mecano. (Borgarello.) Electrically driven compressing apparatus. 

8.441 Wuite. (Webster Electric Co.) Magnetos. 

8,448 PA ne methods of radio-telegraphic and radio-telephonic signals. 
( ‘16, [talv.) 

8,449 Bee as A Co. Machines for manufacture of tobbins for electric batteries. 
(1,;10.17, U.S.) 


Telemotcrs. 


Electric fuses 
Electro magnetic devices tor alternating 


April 4. 1919. 
HAMILTON. Lighting electric lamps of bicycles. 
ZIMMERMAN. Electru-thermic devices. 
Ivey & SALISBURY. torage batteries. 
Ivey & SaLissuRY. Drain devices for storage batteries. 


: BRITTAIN. Rotors for electric motors, &c. 
EcKERSLEY. Switchgear for electro magnetic transmission and reception systems. 
; B. T.-H. Co. (G. E. Co.) Insulated electrical conductors. 


& 8,581 MELLERSH-JACKSON, 
DOMESTIC ENnGINegeeRIiNG Co. 
BLoļNogL. Oscillograrhs. &c. 


(Taylor. ) Radio-telegraphy transmission systems, 
Electrical systems. (6/4/18, U.S.) 
(4.4,18. France.) 
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Commercial Topics. 
e 


Imperial Resources Exhibition. l l 
In order to encourage the development of imperial trad2 it has been 
decided to organise and hold a great exhibition of manufacturers and 


products of the Empire in London in the summer of 1921. 
+ * * * 


Australian Tender Conditions. 

It isannounced that with regard to supplics of stores and gouds required 
by the Victorian Government Railways, the Railway Department at 
Melbourne has decided not to accept tenders from manufacturers who are 
not represented in Australia. 

* * * * 
Suspension of Control Orders. 

The operation of the Mica Control Order, 1918, of April 15, 1918, has 
been suspended as from the 30th ult. The Sulphuric Acid Order, 1917, 
andthe Sulphuric Acid (Amendment of Prices) Orders of 1918 have also 
been suspended. 

* * * * 
The Metric System in Felgium. 

The Syndical Chamber for Machine Tools, of Lige, complains of the 
difficulties caused by the almost universal British habit of quoting for 
goods in other than metrie measures. The honorary British Vice- 
Consulat Liége points out that if British firms wish to develop their trade 
in Belgium quotations in the metric system are essential. 

* * * ba 
South American Trade Terms. 

Complaint is made that owing to lack of credit facilitics the smaller 
merehants in Chili and Peru are unable to handle British goods. Tt 1s: 
rti.ted that locel customers of the merchant firms require fairly long 
eredit terms, which most of the American (and formerly the German! 
firms were prepared to give, whereas United Kingdom firms gene rally 
demand cesh agninst documents. Only the bigger houses can give credit 
fecilitics to their customers and at the same time accept the cash against 
documents poliey. The © Board of Trade Journal” states that if better 
credit facilities were offered to small firms on the coast. however, the 
letter would be able to extend British trade very considerably. 

* * * x 
South Pacific Trade. 

A teport on the trade of Fiji and other islands in the South Pacific 
will be issued shortly. H.M. Trade Commissioner in New Zealand has 
mace a close investivation into the commercial situation at the leading 
trading centres during his tour of the islands last vear, and the recom- 
mendations in his report aic of importance to British traders and ex- 
porters. Jt is stated that trade literature emanating from our com- 
mercial rivals has arrived in Fiji during 1918 and the present vear, but 
no such literature has been received from British firms. British firms 
requiring information on trade prospects with Fiji and the South Pacific 
Islands are invited to communicate with the Department of Overseas 
Trade, 73, Bisinvhall-street, E.C. 

= * * cd 
End of the Consultative Council on Imports. 

At the final meeting of the Consultative Council on Imports on Monday, 
Sir Auckland Geddes thanked the Council on behalf of the Government 
for the very arduous work which they had performed, In the opinion 
cf the Government, the work which they had done had proved to be of 
the greatest value to British trade and had contributed substantially to 
securing employment throughout the country. While they had been 
working at a transitional policy, other minds had been occupied in 
working out a permanent policy for the country. It was impossible to 
indicate the nature of the solution which had been arrived at of the many 
problems involved. He could, however, give them one indication of the 
complexity of the position. The exchanges were now roughly capable 
of division into two clazses, viz.. those that were heavily against us and 
those that were heavilv in our favour, and the ditierence waz in some 
ca:es very great. Whatever policy was adopted would have to take full 
account of the great change in our economic position in comparison with 
what existed in 1914. 

* * * * 
Import Restrictions. 

The restrictions on the importation of the following articles have been 
removed : Vacuuin cleaners (inchiding electric vacuum cleaners), small 
clectrie motors up to 4 H.P.. rolling mill electric motors for auxiliary 
driving up to ?50 H.P., and single-phase repulsion induction motors ; 
electrical measuring instruments of all kinds with 4 in. dials and under ; 
and flexible wires for telephony and house wiring. 

The importation of the under-mentioned articles is to be licensed only 
exceptionally as and when required : Electric incandescent lamps (7.2., 
complete lamp bulbs with filaments) and filaments supports, contacts and 
tubes; electric house service meters ; electrical measuring instruments 
of all kinds (except those with 4 in. dials and under): electric cooking, 
heating and domestic Jaundry appliances (except electric washing 
machines and electric vacuum cleaners); electric cables and wires (other 
than flexible wires for telephony and house wiring); batteries for pocket 
lamps; electric motors and parts thereof other (than for renewals, 
except small motors up to $} H.P., rolling mill motors for auxiliary driving 
up to 250 H.P., and single-phase repulsion induction motors, &c. 

Th> importation of the following articles is to be restricted as shown : 
Dry cells and primary batteries (except those for pocket lamps) are to be 
admitted at the rate of 20 per cent. of 1916 imports; bulbs for electric 
lamps are to be admitted at the rate of 50 per cent. of 1913 imports. 
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Electricity Supply. 
Norwich Corporation has increased the salary of the city electrical 
‘engineer (Mr. F. M. Long) by £150 per annum. 


The salary of the chief clerk and accountant of the Glagsow electricity 
department (Mr. R. B. M’Call) has been increased from £500 to £600 
per annum. 

The Lighting Sub-committee of BERWICKSHIRE County Council is con- 
sidering a scheme for utilising the water power of the Blackadder in 
generating electricity for public and private lighting. 

HUDDERSFIELD Corporation has asked the Electricity Committee to 
report upon an application by Golcar Urban Council for a supply of 
electric current for street lighting. l 

A local inquiry will shortly be held into the application of WIGAN 
Corporation for sanction to borrow £101,250 for the electric supply 
department. 

A Local Government Board inquiry was held at NUNEATON vesterday 
into the application of the Council for sanction to borrow £11,500 for 
electric supply extensions, 

BIRKENHEAD Electricity Committee propose to put in additional plant, 
and to carry out extensions of mains, at a cost of £21,331. The L.G. 
Board has been asked to sanction the borrowing of this sum. 

BurNLEyY Electricity Committee has decided to experiment with 
half a dozen prepayment meters, and current will be supplied at d. per 
unit, against 44d. to ordinary consumers. 

On Tucsday the London County Council authorised loans of £7,618 
to HAMMERSMITH Borough Council, £18.390 to Porrar Borough Council 
and £3,902 to BETHNAL GREEN Borough Council for electricity supply 
extensions. 

The annual accounts of the PLymoutnH Electricity Committee show a 
deficit of £2,190 for the past vear. which will be met out of revenue. 

Mr. W. 8. Knight has been elected chairman of the Committee in place 
of Ald. G. W. Evre, resigned. 

From the June meter readings the charges to DARWEN power con- 
sumers will be as follows : With guaranteed quarterly consumption of 
1.000 units up to 2.000 units, Lid. per unit, plus 95 per cent. ; over 
2,000 units, Jd. per unit, plus 95 per cent. 


A recent canva:s of householders in West MALVERN showed that only 
15 were ready to take a supply of electricity. and the estimated revenue 
would be £155 per annum. As the estimated cost of laying a cable is 
£4,0).and the annual instalments of principa’ with interest at 5 per cent. 
would be £520, the proposed extension has been postponed. 


South Wales public authorities intond to make representations to the 
Postmaster-General as to the necessity of laying an UNDERGROUND 
TELEGRAPH CABLE to Cardiff. Surprise is expresscd at the decision to 
confine the routes of the seven new underground cables to the Midlands 
and the North, and it is suggested that one should be laid to Bristol, 
with branches to Plymouth and South Wales. 


The annual report of the electricity undertaking of FarnwortH Urban 
Council shows a loss on the year's working of £278. It is expected, 
however, that the recent increase in the price of current will remedy this 
during the present vear. During the year | 087,563 units were generated, 
against 1,194.865 in the previous vear. The total capital expenditure 
18 £52,787, and of this £29,900 has been paid off. 


For the vear ended March 31 there was a loss of £1,698 on the Ac- 
CRINGTON electricity department, against a profit of £2,169 in 1917-18. 
The deficit is due to the increased cost of generation, owing to the higher 
price of coal and increased wages. The cxisting charges are to be ad- 
vanced 10 per cent. 


The salary of the Exeter electrical engineer (Mr. D. Munro) if on the 
scale recommended by the Associated Municipal Electrical Engineers, 
would be £768 per annum, and this salary the Electricity Committee 
recently recommended the Council to pay, but it was referred back for 
reconsideration. The committee now recommend that Mr. Munro's 
salary be advanced to £750 per annum 


FaversHaM Corporation has decided to apply for a “ fringe ” order, 
to enable them to supply electrical energy to Messrs. Pollock’s shipyard. 
Subject to the necessary consents being obtained the Council has 
decided to purchase a generating set from Messrs, Belliss & Morcom, at 
£5,225, and to accept the tender of W. T. Henleyv's Telegraph Works 
Company (at £1,046) for the cable to the shipyard. ` 


_ An inquiry by the L.G. Board was held at BLACKBURN on Tuesday 
Into an application by the Corporation for sanction to borrow £250,000 
for the erection of a new electricity generating station at Whitckirk. 
The station site comprises 64 acres, at a rent of £480 per annum, with 
an option to purchase within 10 vears, It was stated that there was an 
‘excellent supply of water, and transport facilities would be provided. 

he new station was designed so as to form part of a conplete scheme. 
for the district. 


The accounts of BIRMINGHAM electricity department, which were 
adopted by the City Council on Tuesday, show that the revenue for the 
year ended March 31 last was £952,912 (compared with £861,601 in the 
previous year). gross profit was £270,160 (£240,861), and after providing 
“Or capital charges, reserve fund, £19,581 (£6,727), and renewals and 
po expenditure account, £50,000 (£39,500), the net surplus was 
; 20,007 (£25,263). Lamp connections are equal to 35-2,056 (347,103) 
i -watt lamps, and niotors to 137,405 (131,912) H.P. Units sold were 

40,938,720 (160,275,400). 
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Electric Traction. 


The.GREENOCK tramway strike ended on Friday last, and the usual 
service was run on Saturday. 

BLACKBURN General Purposes Committee have increased the salary 
of the tramways manager (Mr. J. H. Cowell) from £500 to £600 a vear. 

PeENce Urban Council has asked the Government to compel the 
railway companies to carry out the electrification of the London sub- 
urban lines in order to relieve traftic congestion. 


As the tramways department has received applications for work from 
60 men, PRESTON Council has decided to replace all women tramcar 
conductors by men. 

Rornennam Council has ordered four double-deck tramcars from 
Dick, Kerr & Company, at £2,190 cach, and 12 new bodies, without tops 
at £1,705 each. 

Risca (Mon.) Urban Council has appointed a special committee to 
report upon the advisability of constructing electric tramways in the 
district. 

Bouton Tramways Committee is contributing £15,500 to rate aid out 
of last vear'’s profits, this being the first time the undertaking has been 
able to relieve the rates from trading profits, 


A committee of 15 members of the House of Commons has been 
appointed in order to investigate the congestion in the existing means 
of TRANSPORT IN THE METROPOLITAN AREA, together with the question 
of fares. 

BLACKBURN Tramways Committee reports a net profit of £6.650 on 
the past vear’s working, compared with a profit of £6,791 in 1917-18, 
The year's revenue was £94,992, against €50,361, and the balance is to be 
carried to renewal account. 

The Board of Trade has sanctioned the application of the WALLASEY 
Tramways Committee to spend £22,000 on additional tranfcars, The 
tramways manazer has been instructed to obtain full particulars as to the 
cost of running an auxiliary omnibus service. 

On the Presron Corporation tramways there was a net surplus of 
£8,876 last vear, and £5.000 has been applied to rehef of rates. The 
receipts increased by £14,452. though there were 328,689 fewer pas- 
Senven. 

The Board of Trade has extended by one year from Aug. 7, 1919, and ` 
Aug. 18, 1919, respectively, the times limited by the MANCHESTER 
(CORPORATION Acts of 1914 and 191) for the completion of certain 
tramways, purchase of lands, &c. 

NotrixcuaM City Council approved the past years tramway accounts 
on Monday. The total receipts were £307,905 (increase £69,037), and the 
working expenscs £203,917 (increase £48,482), leaving £103,988 (against 
£83,383). After paying interest, &c., a sum of £30,000 was voted to 
r-licf of rates. 

In the SHEFFIELD Corporation Bill power is given to borrow £85,000 
for tramway rolling stock (repayable in 15 years), £108,486 for the con- 
struction and equipment of tramways (repayable in 25 vears), and 
£45,000 for the acquisition of lands and construction of tramway depot 
(repavable in 30 years). 

Speaking at a dinner of the London Society last week, Mr. W. M. 
Acworth. a director of the London Electric Railway Company, said new 
TUBE BUILDING was impossible as a commercial speculation. Sooner 
or later the public must meet the increased costs either in increased fares 
or in the form of a public subsidy. It was doubtful whether London 
could get new railways (on any scale of fares that they could conceive 
the Londoner paying) from an unaided public company. A public 
authority that assisted must share control. Nobody could simulta- 
neously compete as a commercial rival and control as a public authority. 

The City Council of BirMixcHam adopted on Tuesday the accounts 
of the tramwavs department for the year ended March 31 last, which 
show revenue £1,247,271 (compared with £990,424 in the previous year), 
working expenses £928,530 (£755,980), and gross profit, including motor 
bus account, £335,704 (247,656). Interest, sinking fund charges, &c., 
were £147,296 (€145,956), leaving net profit £188,408 (£101,700). Average 
traffic revenue per car-mile was 20-O8]ld. (16-094d.), and working ex- 
penses were 15-013d. (12:361d.). The passengers carried were 207,902,770 
(against 198,402,908) and the car-miles run 14,843,699 (14,677,628). 

BIRMINGHAM Tramway Committee has placed an order for 50 addi- 
tional tramears at £125,000. 

The electric tramways in Tees-side of the Imperial Tramways Com- 
pany are being taken over by the Corporations of MIDDLESBROUGH, 
Stockton and Thornaby-on-Tees, and a valuation of the syste n is being 
ma‘le by Mr. J. B. Hamil-on and Mr. A. R. Fearnley for the thr.e corpora- 
tions, and by Messrs. Stephen Sellon & Partners for the company. 

A Committee of the House of Lords, which has been considering the 
MIDDLESBROUGH and STOCKTON CorporatioN Butts for some days, 
has passed the preambles of both measures. The Corporations sought 
power tu purchase the local tramways, to carry out extensions, and to 
run motor omnibuses, &c. In regard to the Stockton Bill, the right to 
run motor-omnibuses is limited to a period of seven years. As to 
Middlesbrough, the Committee decided that the Bill might proceed, 
provided that no powers were granted as to tramways or trolley vehicles 
north of the river. The right to run motor omnibuses beyond the river 
was limited to the route from Port Clarence to the Salt Works and from 
Port Clarence north to Greatham Creek. The right to run motor omni- 
buses was also limited to seven vears. 

The Committee a!so decid-d that as to the contributions to be made 
by the promoters towards the maintenance of the roads north of the 
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river the rate should be 11d. per car-mile ; south of the river, ld. per 
mile. Towards the cost of adapting the roads, one-third of the total cost 
must be borne by the promoters. In all cases the period of seven years 
may be extended after six years for a further period of seven years with 
the consent of the loca] authorities. 


LIVERPOOL Tramways and Electric Power and Lighting Committee 
has received sanction to borrow £10,000 for a new tramecar shed at 
Bowring Park, and £70,000 for new tramcars, 

The present tramway service is taxed to the utmost, and the com- 
mittee has been compelled to introduce a system of motor and electric 
omnibuses in order to relieve the congestion. Jt is also proposed to 
extend the tramcar service by adding to the loop system at the Pier 
Head, but the general conviction is that the additional tramcars atd 
motor or electric omnibuses will only serve as a temporary measure. The 
traftic in the city has increased to an enormous extent recently. and it is 
evident that Liverpool will have to construct an underground electric 
railway system. The nucleus of an underground network exists in the 
Mersey Electric Railway, which runs from the centre of the town uoder 
the Mersey to Birkenhead, and it is thought that this railway could be 
extended to various parts of the city. 


At the meeting of the Lonpon County Council on Tuesday it was 
reported that 2,051 of the Councils tramway men had been released 
from war service since the Armistice, and the number of men at present 
on war service and receiving allowances was 407, of whom 47 were 
motormenand 129conductors. It isanticipated that more tramcars will 
be available by July 1, when it is hoped to reintroduce children’s 
fares. 

In a lengthy report, the Highwavs Committee explained the need for 
the recent increase in tramway fares. One of the principal reasons was 
the increase in the wages bill, which had risen from £1,102,220 in 1913-14 
to £2,421,250 in the current year, while prices of coal and all materials 
had increased, and in many cases more than doubled. The working 
expenses amounted in 1913-14 to 6-50d. per car-mile, but it is estimated 
that for this vear it will be 15-99d. 

Supplemental estimates of £20,370 for the construction of the autho- 
rised tramways in High-street, Wandsworth, and East Hill, and of 
£53,675 for tramwaye from Lee Green to Eltham were approved. 

The Standing Orders Committee of the House of Commons has refused 
permission to the Lonpon County Couxcin to introduce a Bill for 
powers to construct additional tramways to link up dead-ends and to 
provide and run omnibuses. 


The receipts of the GLascow tramways department, continue to in- 
crease in a gratifying manner. Last week’s total was £34,396, or £874 
more than that of the preceding week, which was until then the best in 
the history of the department. The passengers numbered 9,987,244. 
an increase of 41,017; but the car-miles run were 500,017, against 
505,978 in the corresponding week last vear. The total revenue from 
fares for the vear ended May 31 was over £1,500,000, an increase of 
£123,000 over tnat of 1917-18, while the number of passengers increased 
by over 33,000,000 ; 60 per cent. of the total came from halfpenny fares. 

A report by Mr. J. Dalrymple, general manager of the GLAascow 
tramways department, advocating an increased rate of depreciation. has 
been adopted by the Corporation. It will be necessary to spend a large 
sum during the next few years on renewals. At the end of laet financial 
year they had £206,887 for track renewal. If they continued to set aside 
£400 per mile of single track (or £78,511 per annum) they would have 
by the end of 1922-23 the sum of £599,442. The expenditure on renewals 
this year will be about £25,000, but next vear and the following three 
vears it is hoped to be able to spend about £200,000, so that by May 31, 
1923, the department would have expended about £825,000. This 
would leave a shortage of about £225,000, and Mr. Dalrymple therefore 
suggests £700 per mile be set aside, which would leave a surplus of 
£68,837 in 1923. The sums set aside this year would be: Permanent 
way, £137,390 ; power plant, £14,164; cars, £18,030; electric equip- 
ment of cars, £9,878; other rolling stock, £2,760, Clydebank bridges, 
£500—a total of £182,722, or an increase of £57.870 over 1918-19. 

The maximum salary of Mr. James N. Wilson, secretary. which is 
£700, is to be reached by annual increments of £50 instead of £25. 


Educational. 


The Goldsmiths’ Company have offered £5,500 to CAMBRIDGE UNIVER- 
siry for equipping and extending the department of metallurgy, on 
condition that the name of the company is associated with the extension. 
The gift will enable the department to double the size of the laboratory. 
The company founded the‘Readership in Metallurgy in 1908. 


Mr. Otto Beit, a member of the governing body of the IMPERIAL 
COLLEGE of SCIENCE AND TECHNOLOGY, has given £10,000 to be used for 
building and equipment purposes for such departments as may be found 
most. urgently to require assistance for development : and an old student 
of the Royal College of Science has contributed £8,000 for the equipment 
of an intermediate scale laboratory in organic chemistry. 


In order to provide a war memorial for UNIVERSITY COLLEGE, Univer- 
sity College Hospital and Medical School, LONDON, an appeal is beng 
made for £30,000 to all old students of the college. The scheme includes 
the following features: A war memorial album and memorial tablets 
for those who have fallen, scholarships for the sons and daughters of the 
fallen, and a great hall for the use of the College and Medical School. 
The hon. treasurer is Captain Wedgwood Benn, M.P., Fellow of the 
College ; and donations should be sent to him at University College. 
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Miscellaneous. 


Het Telephone Committee has decided to equip an automatic. 
telephone exchange which will also provide for an increase of 2,000 

nstruments. 

A notice in the ‘ London Gazette ” of the 30th ult. states that WIRE- 
LESS DIRECTION FINDING STATIONS are set up on shore, and are equipped 
with receiving apparatus. which enables them to ascertain the direction 
from which wireless signals transmitted by another station emanate. 
The notice wives the text of the regulations for the stations in the United 
Kingdom, the United States of America, Canada and Newfoundland. 


The accounts of the Guernsey States Telephone Department for the 
year ended Dec. 31, 1918, show total receipts £8,251 (increase £411), and 
net profit £212 (decrease £340). The number of subscribers’ lines at the 
close of the vear was 1,902 (increase 58), and the total number of lines 
of all kinds 2.390 (increase 92). The number of subscribers’ and public 
calls in the year was 1,634,841 (increase 97,964). 

For the purpose of carrying out its agreement with the CHINESE 
Government Marconi’s Wireless Telegraph Company proposes to form 
the Chinese National Wireless Company, with a capital of £700,000, The 
company and the Government will each subscribe half of this sum, for 
the purpose of setting up factories, probably at Shanghai, with auxiliary 
factories at Peking or Tientsin, for the maintenance of wireless equip- 
ment already installed or to be installed. The Government will grant a 
charter to the company. 

Palmer's Shipbuilding & Tron Company has recently equipped a LARGE 
Hosrev between its Hebbum and Jarrow works, in order to provide 
lodging and dining accommodation for the workers. In the canteen there 
is accommodation for seating 800 persons. The whole of the cooking will 
be done by electricity and steam, and it is possible to supply all the diners 
in 12 minutes. In the laundry the machinery is driven by electric 
power, and electric lighting is provided throughout the building. The 
cooking equipment has been supplied and carried out by the Newcastle- 
on-Tyne Electric Supply Company. 

The staff and foremen of the Edison Swan Electric Company, Ltd., had 
a delightfully convivial evening in the staff café at Ponder’s End Works, 
on Friday. The first part of the evening was devoted to a whist drive,- 
prizes being won by Messrs. J. R. Sells, J. S. Child and J. Terrington. 
Subsequently a smoking concert was given under the chairmanship of 
Mr. J. Bacon. After the toast of “ The King” had been duly honoured, 
the Chairman explained that the gathering was in the nature of a “ Vic- 
tory ” celebration, but was also designed to mark the merging of the old 
Committee responsible for the social side of the “° Ediswan ”?” Works into 
the newly formed “ Ed‘swan ” Staff Association. The programme was 
a good one and the evening's entertainment was most successful. 

On leaving Aberdeen Corporation Electricity Department, prior to 
going to Alberta to take up the position of accountant with the Calgary 
Electric Power Company, Mr. Stewart Robertson. formerly of the G. N. 
of S. Railway Company, was presented on the 29th ult. with a leather 
suit-case by his fellow employees. The city electrical engineer (Mr. Bell), 
who made the presentation, referred with pleasure to the conscientious. 
work Mr. Robertson had performed both in the office and in the running 
department during the 8} vears he had been at the works. congratulated 
him on his appointment, and wished him every succers in his new position. 
In reply, Mr. Robertson thanked his colleagues for their present and 
acknowledged his indebtedness to Mr. Bell for his courtesy and kind 
remarks and to the heads of the various departments for their 
assistance. 

In reply to questions in the House of Commons the Postmaster-Genera] 
(Mr. A. Illingworth) states that during the early months of this vear 
there was a serious shortage of skilled labour for providing TELEPHONE 
Lines in Lonpon, but this difficulty has now ceased. During the war 
the provision of underground lincs, the construction of new exchanges, 
and the extension of existing exchanges was suspended. In consequence 
the margin of spare plant in many areas has been exhausted, and there 
will be a shortaye of plant until arrears can be made up. A large amount 
of work is in hand, but it will be a considerable time before much of the 
new plant is installed. The available exchange accommodation has in 
the last few weeks been further reduced by an abnormal increase in the 
number of calls, which has now reached the highest pre-war figure, and at 
certain large exchanges it is impracticable to accommodate additional 
lines. At the end of 1918 the daily number of calls in London was about 
1,000,000. It is now over 1,200,000. Where plant is available tele- 
phones are being provided without serious delay. 

An interesting account of the work done in France by the Post Office 
was given by Mr. H. Pike Pease, M.P., Assistant Postmaster-General, at 
the annual dinner of the Head Postmasters’ Association on Monday. 
The telegraph business had been magnificently organised. Of the 82,000 
employees who joined the army and navy, 9,000 were killed. Up to 
the time of the armistice about 12 million letters were sent each week to 
the British Expeditionary Force, in addition to 600,000 weekly deliveries 
of parcals. They had supplied 40,000 miles of cable for use in the trenches 
and 200,000 miles of overhead wire, the insulators used reaching between 
four and five millions. During the interruption of tho Isle of Man cable 
in March this 'vear an emergency wireless service was established, and 
in spite of the fact that some of the operators were comparatively inex- 
perienced. 17.500 words were exchanged between the two stations in 24 
hours. He was of opinion that before Jong wireless telegraphy might 
have to be seriously considered as an altemative to cables between the 
mainland and outlying islands. Great strides had also been made 
during the war by wireless telephony, and speech from an aeroplane was 
practicable. 
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Imperial and Foreign Notes. 


CHRISTCHURCH (N.Z.) City Council is raising a Joan of £150,000 for 
carrving out extensions of their electric supply undertaking. The ex- 
tensions include 10 new transformer stations, the laving of additional 
underground cables, the extension of overhead mains, &c. 


The Government of Jamaica is making a survey of the water-power 
available in order to ascertain whether sufficient energy could be avail- 
able for the electrification of the railways. It is reported that the loca] 
agent of the Westinghouse Company of New York is collecting data in 
order to tender for the work. 

We are informed that on May 28 an electric service on the Sandringham- 
Essendon section of the MELBOURNE SUBURBAN RAILWAYS was publicly 
inaugurated by the Hon. W. A. Watt, Acting Prime Minister of the 
Commonwealth. From a cablegram received from Melbourne it appears 
that evervthing worked with perfect smoothness and that the popularity 
of the electric service is assured. The first section is 20 miles in leneth, 
but the whole svstem of railways being electrified include some 150 route 
miles. It will be remembered that German manufacturers made a great 
eflort to have the single-phase system adopted, but when it came to a 
comparison based upon actual tenders, the 1,500-volt direct current 
system, which was ultimately chosen, proved much the cheaper both in 
first cost and in operation. The work began in 1913, and has been 
carried out for the Victorian Railways Commissioners under the super 
vision of Messrs. Merz & McLean, consulting envineers, of Westminster. 
The principal contractors were :—Messrs. Babcock & Wilcox, C. A. 
Parsons & Company. the Weymouth Proprietoryv, Ltd., General Electric 
Company (New York), the British Insulated & Helsby Cables, Ltd., and 
Siemens Brothers Dynamo Works, Ltd. 

The April Bulletin of the British Chamber of Commerce in BRAZIL 
states that there is a constantly increasing export of Brazilian mica, 
most of which is finding its way to the United States. 

Ten Baily electric furnaces are being erected at the Salem plant of the 
Electric Furnace Company, Alliance, O. They are of the tilting type, 
and are rated at 105 kw. electrical capacity, 1,500 lb. hearth capacity, 
and have a melting rate of 600 Ib. per hour. 

In the AIRcRAFT EXHIBITION, which will be held at Amsterdam, in 
July and August, there will be groups devoted to telegraphy and tele- 
phony, scientific instruments, illumination, &c. British firms intending 
toexhibit should apply to Mr. Van der Steen, care of Dr. W. R. Bisschop, 
Dre Johnson-buildings, Temple, London, E.C.4. 


| Business Items. 

Messrs. Pooley & Austin will remove to temporary offices at 69, 
Victoria-street, S.W.1, on the 16th inst. 

Having been demobilised Mr. Geo. H. Yeo, 21, Abbotts-walk, Fleet- 
wood, has re-commenced business as an electrical engineer and con- 
tractor. 

Mr. W. B. Good & Rebesi, Ltd., have applied for the RESTORATION 
OF A PATENT granted to them for “an automatic Morse recorder,” No. 
6,887 /13, which expired on March 20, 1918. 

From June 1 Wolseley Motors, Ltd., has taken over the Ward End 
Works, and also the motor car, ordnance and timken bearing depart- 
ments of the Electric & Ordnance Accessories Company, Ltd. 

Messrs. Belling & Company, Derby-road Works, Upper Edmonton, 
N. 18, have issued a new leaflet, giving illustrated particulars and prices 
of the Belling No. 7 boiling rings. The rings, which are made with two 
different loadings, either 1,000 or 600 watts, are British made. 

The Electric Lamp Manufacturers’ Association of Great Britain, Ltd., 
which was recently registered, will in future take over the work of the 
Tungsten Lamp Association. The registered offices of the Association 
are at 46, Queen Victoria-street, London, E.C. 4. 

Capt. E. A. Nash, who left Faraday House to join H.M. Forces, has 
obtained his discharge from the Royal Air Force in order to join the staff 
of Industrial Publicity Service, Ltd., where he will be engaged in the 
preparation of the Federation of British Industries’ Export Register. 

Mr. Arthur H. Pott has resigned his position as general manager and 
engineer to the Metropolitan Electric Tramways, Ltd., and the London 
United Tramways, Ltd., in order to commence practice as a consulting 
engineer. Mr. Pott has been retained by the companies in an advisory 
capacity. 

The Department of Overseas Trade is moving to 4, Queen Anne’s Gate- 
buildings, Queen Anne’s-gate, S.W. 1, but an inquiry oftice will be left at 
73, Basinghall-street, E.C. 2, as well as one or two sections of the depart- 
ment, the nature of whose work necessitates close touch with financia! and 
shipping interests in the City. 

Messrs. George N. Dixon & Co. will sell by auction on June 17 and 
three following days, at the Oldham Aircraft Factory, some electrical 
plant and material. Particulars and catalogues may be obtained from 
Messrs. Trollope & Colis, Ltd., Gorse Mill, No. 2, Hollinwood, Oldham, 
or from the auctioneers, 41, Castle-street, Liverpool. 

It is announced that Mr. E. M. Munro ceased to act as representative 
of Messrs. Brecknell, Munro & Rogers in the London area on May 31, 
but he will continue to act in an advisory capacity to the firm. Mr. 
A. M. Willis has been appoitted representative in the London area, and 
communications should in future be addressed to the firm's head office 
at Bristol. 

_ Messrs. Edward Rushton, Son afkenyon will SELL BY AUCTION at 
Manchester, on June 17, the Blackley Yale Mill, near Manchester, together 
with the whole of the machinery and plant for the manufacture of 
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insulated wire and cable, the power plant, fixtures, &c. Particulars 
from the auctioneers, 13, Norfolk-street, Manchester, or from the other 
parties set out in an advertisement in another column. 


The name of the Westinghouse Electric Export Company has been 
changed to Westinghouse Electric International Company. Mr. Maurice 
Coster, managing director of the Westinghouse Export Company, has 
been elected Vice-president of the Westinghouse International Company, 
165, Broadway, New York, and will be in charge of the Company's 
commercial business. 


Tenders Invited and Accepted. 


MIDDLETON Electricity Committee want tenders by June 12 for a 
1.000 kw. Motor-converter. Specifications from the Borough Electrical 
Engineer. 

HeEywoop (Lanes) Electricity Committee require tenders (by June 11) 
for a 400 kw. Rotary Converter and Transformer and some e.h.t. and lt. 
Cables. Specifications from the Borough Electrical Engineer. 


The date for receiving tenders for the supply of boiler-house plant fot 
the Electrical Engineer's Department of the City of SypNEy, N.S.W., i8 
extended to June 16. 

ATHERTON Urban Council require tenders by June’ 10 for supply of 
2,360 yds. O-L by O-1 by 0-141 in. Twin-concentric paper-insulated lead- 
sheathed Cable. 

MANCHESTER Electricity Committee require tenders by June 17 for 
the supply and erection of a 10-ton Travelling Crane, and by June 20 for 
12 months’ supply of static transformers. Specifications from Mr. 
F. ©. Hughes, Town Hall, Manchester. 


Tenders are required by noon July 23 for the supply of 1.370 ft. three- 
core 3,300 volt cable and accessories to Duneprin, N.Z., City Council. 
Specifications from the City Electrical Engineer. 

The Joint Committee of Management of the District Asylum, BALLINA- 
SLOE require tenders by noon June 7 for the renewal of the storage 
battery. Specifications from the Resident Medical Superintendent. 

The METROPOLITAN WATER BOARD require tenders by June 25 for 
three or six months’ supply of Electric Lamp Wires and Accessorics. 
Forms of tender from the Chief Engineer, 2, South-place, Finsbury, 
E.G, 2: 

West HARTLEPOOL Corporation require tenders for h.t. switchgear, 
two 1,500 kw. transformers, two 500 kw. rotary converters and one 
cooling tower. Specifications from the borough electrical engineer (Mr. 
J. W. Spark), and tenders to the Town Clerk by June 17. 

Dvsuin Electricity Supply Committee requires tenders for pipework 
(by June 14) and for two years’ supply of transformers and a.c. slot 
meters (by June 10). Specifications from the City Electrical Engineer 
and tenders to the Chairman of the Committee, Lord Edward-street,. 
Dublin. 


SUNDERLAND Corporation has placed an order for the supply of l-t. 
feeder and service cables wth the British Insulated & Helsby Cables. 

BATTERSEA (London) Borough Council has accepted the tender of 
Callender’s Cable & Construction Company for troughing, bends, &c. ; 
Reason Mfg. Company, electrolytic meters ; Chamberlain & Hookham 
and Ferranti Ltd., electricity meters for 12 months; Dussek Bitumen 
Compound Company, Trinidite joint box compound and bitumen 
for six months. 

The following annual contracts have been let by the HAMMERSMITH 
(London) Council , General Electrical Company, electrical goods; J. H. 
Turner & Lisney, fire bricks, clay, &c.; J. Gibb & Company, best steel 
hand files, &c.; Macintosh Cable Company, flexible cord; British 
Insulated & Helsby Cables, copper fuse wire, &c. ; Electrical Apparatus 
Company, meters; A. C. Woodrow, metals, steam packing, &c.; J. 
Gibb & Company, tools and hardware; Dussek Bitumen Company,,. 
insulating compound. 


Appointments Vacant and Filled. 


A shift engineer is required by Liverpool Corporation electricity de- 
partment. Applications to the Town Clerk by June 21. 

Glamorgan Education Committee require two additional lecturers on 
mechanicalengineering. Salaries £250, rising to £350 per annum. Appli- 
cations to the Chief Education Official, County Hall, Cardiff, by June 14. 

Two assistant lecturers are required in the engineering department of 
the Woolwich Polytechnic. Salary according to scale, rising to £400 
per annum, Applications to the Principal, Woolwich, S.E.18. 

Two assistant lecturers and demonstrators in physics, and an assistant 
lecturer and demonstrator in engineering. are required at the University 
College of South Wales and Monmouthshire, Cardiff. Particulars from 
the Registrar. 

A technical assistant to the borough electrical engineer of Salford is 
required, Commencing salary £300 to £350 per annum. Applications 
to the Borough Electrical Engineer, Electricity Works, Frederick-road, 
Salford by June 23. 

Croydon Corporation Committee requires an assistant instructor for 
disabled soldiers’ and sailors’ clases in wiring and installation work. 
Salary £220 per annum, Applications to the clerk to the Committee. 
(Mr. James Smyth), Education offices, Catherine street, Croydon. 


Kingston-on-Thames Corporation has appointed Mr. T. A. Kingham, 
who has been acting borough electrical engineer, to the position of 
borough electrical engineor. 
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Companies’ Reports, &c. 


The directors of the CasTNER-KELLNER ALKALI Company have de- 
clared an interim dividend at the rate of 12 per cent. per annum for the 
six months ended March 31. 


The accounts of the CHILIAN ELECTRIC Tramway & Light COMPANY 
for 1917 show a profit of £207,358, to which must be added £93,995 
brought forward, making a total of £301,353. From this amount 
£60,000 has been placed to renewals reserve and £7,000 to insurance 
suspense account, leaving £234,353 to be carried forward. 

At an extraordinary gencral meeting of the AUCKLAND ELECTRIC 
‘Tramways Company on Monday, the directors were authorised to sell 
the undertaking to the Auckland Corporation. The debenture helders 
and preference shareholders will be paid in full, and the ordinary 
shareholders will probab!y get more than par value for their shares. 


The accounts of Doviton & Company, Lro., show (after providing 


for debenture interest and income tax, and including £51,203 brought - 


forward) a credit. balance on revenue account of £69,032. Out of this 
has been paid the preference dividend for the year ended Dec. 31, 1917, 
absorbing £17,500, leaving £61,532, which the directors recommend 
‘should be carried forward. 

At a meeting of the board of the UNDERGROUND ELECTRIC RAILWAYS 
COMPANY oF LONDON, Sir Albert Stanley was clected a director, and 
Lord George Hamilton having resigned the chair, Sir Albert was ap- 
pointed in his place. Sir Algernon West has resigned from the board, and 
during the absence of Sir Albert Stanley in America Mr. H. A. Vernet, 
the deputy chairman, will act as chairman of the company. 

Ker the year ended March 31 the net profit of. PEEL-CONNER TELE- 
PHONE Works, Lrp., was £39,469, and after writing £3,999 off goodwill 
and placing £10,000 to general reserve and £5,000 to depreciation reserve, 
the balance is £20,470. With £5,090 brought forward the amount 
available for dividend is £25.560. An interim dividend was paid in 
November upon preference shares, and the directors now recommend 
payment of the balance dividend on the preference shares and 2s. per 
share on the ordinary shares, together with a bonus of ls, per share on 
the ordinary shares, leaving to be carried forward £8,560, It is stated 
that the outlook for the coming vear is most encouraging. 

Mr. W. M. Acworth, in reviewing the past years working of the 
Loxpon Usirep Tramways, LTD., jast week, stated that in 1918 the 

company touched bottom, and from now forward thev might look for a 
steady improvement, notwithstanding the heavy additional burden 
caused by the introduction of the 48-hour week. The reorganisation 
of the capital had been effected, and they had secured several important. 
advantages under their Act of 1918$. Before the undertaking could 
recover its full carning powers and receive the full benefit of the increased 
fares a considerable amount of reconstruction work must be carried out. 
The board had been strengthened by the clection of Mr. George Balfour, 
M.P., Sir Lewis Coward, K.C.. and Mr. Tegetmeier. 

In the course of his remarks at the meeting of the ELECTRIC CONSTRUC- 
TION Company, LrD., last week the chairman (Mr. P. E. Beachcroft) 
‘stated that, though the gross profit showed an increase of £8,720 the net 
profit for the past vear (£68,680, against £66,826 in 1917-18) was only 
£1.854 more. In addition to the preference dividend. thcy were paving 
a final dividend at the rate of 9 per cent. per annum (making 74 per cent. 
for the year) and a bonus of 23 per cent. on the ordinary shares. They 
were transferring £12,264 to general reserve and carrying forward 
£38,669. The volume of orders obtained since the armistice nad been 
beyond their capacity, and they had been obliged tomame long periods 
fordelivery. The board, therefore, resolved to proceed with an extension 
of the works, and when the addition was completed they would have one 
of the largest and best equipped workshops under one roof in the country. 
After giving a summary of the provisions of the Electricity Supply Bill, 
he said that the proposal to erect very large generating stations would not. 
‘only give rise to a large demand for electrical machinery, but would 
render practicable the electrification of the main railway lines, which in 
turn would require a large amount of electrical apparatus. Moreover, 
if supplies of electricity were available at lower prices than hitherto, the 
demand for ordinary commercial purposes would be greatly increased 
and necessitate a large number of motors with their accessories. Some 
time may elapse before the scheme developed ; but the directors con- 
sidered that their immediate requirements.and the prospects which he 
‘had outlined, warranted them in making provision for a large and per- 
manent demand for their products. To provide the necessary funds 
for the extension an issue was made in March last of 75,800 ordinary 
shares (being the balance of the authorised ordinary share capital) at 
21s. 6d. per share, and the issue was fully subscribed. Mr. Beachcroft 
said there were storm clouds in the economic and social relations in 
industry which it might be well to take cognisance of. The Commission 
witting on the mining industry threw strong light on the question. He 
believed it was said that the advance in wages and adjustment of hours 
would mean an addition of forty to fifty millions a vear in cost of pro- 
duction of the mines, and that would fall specially heavily on basic 
industries, such as iron and steel, and thereby enhance the cost of pro- 
ducts dependent on them. The increased wages bill might. fall on the 
consumer, but there must. be a limit, and he confessed he could not see the 
end, as the more concessions were made the more were demanded. He 
was a strong advocate of the claims of those responsible for the actual 
work in production. It had proved very difficult, if not impossible so 
far, to formulate any scheme of profit-sharing for the engineering in- 
dustry, but the difficulties should not prove insuperable. Meanwhile, 
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the necessity of increased production on the part of every one could not 
be too strongly urged. and he was confident that employers would be only 
too pleased to see the present high rates of wages permanently main. 
tained in exchange for a gorresponding increase in output. The ex- 
perience obtained during the war did not inspire him with contidence 
in any form of Government control, nor would the transfer of control 
to Government officials—who in the very nature of things must lack 
initiative or enterprise—give the workers what they wanted. What was 
required was a greater degree of confidence and good faith between 
employers and employed. because if those recurring strikes and threats 
of strikes were continued the results must be disastrous to the country. 
The relations with their own workpeople continued quite satisfactory, 
and the efforts to promote their welfare had been responded to by loyal 
and faithful service in every department of their business for many years, 


New Companies. 


BANDON MILLING & ELECTRIC LIGHTING COMPANY, LTD. (4,715)— 
Private company. Reg. in Dublin May 22, capital £25,000 in £1 shares 
(20,000 ordinary and 5,000 cumulative preference). Objects: To carry 
on the business as indicated by the title. First directors: J. Brennan, 
M. C. Hickey and T. Brennan. Reg. office: 27, South Mall, Cork. 


BARON MOTORS, LTD. (155,444)—Private company. Reg. May 24, 
capital £2,000 in £1 shares, Motor, electrical, mechanical and general 
engineers, Solicitor : B. W. P. Morgan, 23, High-street, Cardiff. 

BRITISH ENGINEERS AND TRADERS’ SYNDICATE, LTD. (155,402)— 
Private company, Reg. May 23, capital £50,000 in £7 shares (14,000 
preference), Objects: To carry on in the U.K., British dominions and 
foreign countries the business of manufacturers, merchants, importers 
and exporters of electrical and mechanical machinery, apparatus, imple- 
ments, rolling stock. &c., and toenter into azreements with H.C, Siddeley 
and SN. l. Landau. First directors are J. A. Hirst, E. N. Humphreys, J. D. 
Hutchinson, N. E. Landau, C. H. Pearson and H. C. Siddeley. 

CANNON MOTOR & ELECTRIC WORKS, LTD. (155.293)— Private com- 
pany. Reg. Mav 20, capital £1,000 in £1 shares, to acquire business of 
motor car or electrical repairers, &e., recently carried on at Brighton 
as the Cannon Motor Works. First directors : A. W. Turner and M. J. 
Wallage. Reg. office: 46, Old Steine. Brighton, 

C.L.I. MANUFACTURING COMPANY, LTD. (155,159)—Private company. 
Reg. May 15, capital £10,000 in £1 shares. Manufacturers of and dealers 
in electrical apparatus and machinery. Directors: G. A, Lister, C. A. 
Lister, D. K. Morris, E. A. Watson and E. W. Richmond. Reg. office : 
116, Colemore-row, Birminghan.. 

A. C. CUTTING & WELDING COMPANY, LTD. (154,941).-— Private com- 
pany. Reg. Mav 9. Capital £20,000 in £1 shares. To enter into an 
agreement with J. F. Alvord, A. D. T. Libby, C. W. Curtiss, Sarah E. 
Curtiss and C. Marion Smith, manufacturers of and dealers in cutting 
and welding devices. First directors: C. E. Roraback (6, City-road, 
London, E.C.), and F. Farquhar. 

WM. J. FERGUSON (REDDITCH), LTD. = (155.252)—Private company. 
Reg. May 17, capital £1,000 in £1 shares (500 preference). Electrical 
and mechanical engineers, &c. Agreement with W. J. Ferguson. Direc- 
tors: W. F. Ferguson, J. A. Mills and M. Hardman. Reg. office : 15, 
Market-place, Redditch, Worcester. 


TURBINES, LIMITED. (155,393)—Reg. May 22, capital £20,000 in 
10,090 shares of £1 each and 100,000 shares of 2s. each. Engineers, &c. 
First directors: F. B. Woodruff, D. Brown, H. Vale, W. Boorman, 
B. K. Parkin, A. P. Whitehead and B. Scarf. Reg. office: 59, St. 
Mary Axe, E.C. 

VICKERS-PETTERS, LIMITED. § (155,436)—Reg. as private company 
with a nominal capital of £500,000 in £1 shares (180,000 6 per cent. 
cumulative preference and 320,000 ordinary). Objects: To take over 
certain property and rights on terms of two draft agreements with 
Vickers Limited and with Petters Limited, and to carry on the business 
of engineers, contractors, iron and metal founders, &c. 


ThirtySeven Years Ago. 
[From THE Evecrrician, June 3, 18€2.)} 


UNDERGROUND WIRES IN NEW YorK.—The sub-committee appointed 
at Albany to report upon the practicability and feasibility of laying 
wires underground in cities in New York State have made a report, in 
which they strongly urge the Legislature to pass a law compelling tele- 
graph and telephone wires to run underground. 

Evison Lamps In Brusseis.—We are informed that the Edison 
Incandescent lights, as fitted up in the restaurant and dining rooms of 
the Musee du Nord, at Brussels, have proved entirely satisfactory, and 
fully meet the expectations of the management and public. It is now 
proposed to increase the plant to twice its present capacity, which con- 
sists of one dynamo and 120 lamps of one carcel intensity. Mr. E. G. 
Acheson is the engineer in charge of the work. 

TENDERS WANTED FOR ELECTRIC LiGuttng.—The Camberwell Vestry 
are inviting tenders for lighting a portion of their parish by electricity as 
an experiment. Further particulars, with specifications, &c., can be 
obtained at the Surveyors Office, Vestry: Hall, Peckham-road, S.E. 
Tenders are to be sent in sealed and endorsed ‘Tender for Electric 
Lighting,’ and delivered at the Vestry Hall by 5 p.m. on the 12th June, 
on which day the General Purposes Committee of the above vestry will 
meet to consider them. =" 
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Notes. 


n 
Cheap Wiring. 

THE cost of wiring depends partly on the cost of the various 
materials required and partly on the amount of labour that 
is involved. Whatever system may be adopted, the cost of 
lamp-holders, switches, ceiling roses, cut-outs, and other 
accessories is the same and, although the price of the actual 
cable that is used will vary appreciably according to the 
standard and style adopted, the item which is most subject 
to variation is that of labour. If, for example, steel conduit 
can be avoided, not only is the cost of conduit saved but the 
amount of labour, which is increasingly important in these 
days, is very much reduced. It becomes important, therefore, 
to adopt some form of cable which may be left unprotected, 
or at least mainly unprotected. In the recent discussion on 
the wiring of small houses the suggestion was made that a 
form of twin cable might be used in which one of the con- 
ductors was only poorly insulated. We doubt if this course 
will commend itself to engineers in general. There are, how- 
ever, other means, and in this connection we would refer our 
readers to an article elsewhere by Mr. C. Beaver, in which a 
new cheap form of twin cable is described. This depends 
partly on the use of “ tough rubber compound ” as a covering, 
and if such is used the cable mav, according to the rules of 
the Institution of Electrical Engineers, be employed without 
mechanical protection. Even so, we think it will be admitted 
that protection here and there will certainly be desirable, 
more particularly in the case of small house property. For 


example, it will generally be necessary to give some protection | 
on the runs to switches, so that no interference can take place. - 


FRIDAY, JUNE 13, 1919. 


PRICE SPENE. 
By Post, 7d. Abroad, 9d. 


a 
— - 


One difficulty is that wood work is not wholly desirable for this 
purpose. On the other hand, if a metal shield is fixed, which 
is certainly the simplest and best protection (mechanically 
speaking) the shield might become alive through a defect. 
Karthing the shield would be impracticable, and although it 
may be contended that short lengths of steel conduit are often 
used for a similar purpose and are not earthed, the objection 
still remains. In this kind of work a good deal depends, no 
doubt, upon the rules of the insurance companies, and these, 
in turn, will depend largely upon the attitude of the Institution 
of Electrical Engineers. It would, therefore, be well if the 
Wiring Rules Committee of the Institution were to consider 
the whole question, so that simplification might be introduced 
as far as practicable without at the same time increasing risks. 
pis : 
Scientific Management. 

In a recent lecture before the National Reconstruction 
Council, Mr. J. F. WHiTreForp dealt with the need for a plan- 
ning department in scientific management. While there was 
a good deal of commonsense in his remarks, we are inclined 
to think that Mr. WHITEFORD dealt too much in generalities 
and rather left the impression that works in this country are 
run on chaotic lines. This may be true of some, but it is 
certainly very untrue of others. The objection to dealing 
vaguely with the subject is that everything seems so very 


‘simple, and one begins to wonder how it is that a modern 


works can possibly be late in the delivery of work. The fact 
is, however, that conditions vary enormously in different 
works, and it is obvious that it is far more easy to state a time 
for delivery when a works is concerned with repetition work 
than where the products are of a varied nature. In heavy 


‘engineering there may be a considerable amount of work 


which is far from being repetition work. For example, it is 
impossible to turn out 15,000-kw. generators in the same way 
as fan motors. It often happens that sub-contractors are 
involved in the production of engineering work, and if the 
sub-contractor is late in delivery it is difficult for the main 
contractor to keep to his time. In dealing with the question 
of fatigue Mr. WHITEFoRD made a remark with which we 
cordially agree, namely, that a most serious problem is 
the avoidance of fatigue in the executive. Frequently it 
happens that those who are on the executive have far more 
upon their shoulders than is for the good of the undertaking. 
This burden is not necessarily left behind at the close of the 
day, and there is often a tendency for each man to deal with 
unnecessary detail. Success in such matters depends largely 
upon the delegation of duties as far as possible in each sphere 
of activity. 
E 

The Calibration of Pyrometers. 

In this issue we reproduce an article giving some practical 
hints on the use of thermo-couples and pvrometers. While 
the value of a pvrometer as an adjunct in a steel works, or any 
factory where work is carried on at high temperatures, is now 
becoming better recognised, there is still a tendency, espe- 
cially amongst workmen, to regard these ** precision-methods ”” 
with suspicion. Such objections are sometimes due to pre- 


666 . é a i 
judice, but they occasionally arise from the fact that the 
pyrometers are not checked sufficiently often, and are some- 
times proved to be clearly wrong. If this once happens, the 
workman is usually quick to condemn the instrument. He 
knows, better probably than his superior, how much.can be 
done, within limits, by the unaided human eye, and he does not 
appreciate sufficiently the greater sensitiveness and accuracy 
of the pyrometer. It is, therefore, vital that he should be 
taught to regard the pyrometer, and not the eye, as the final 
appeal; but he will only do so if he is confident that the 
instruments are correct, not in general but invariably. There 
is, In this country, rather a gap between the men who are 
experts in skilful pyrometric work in the laboratory, and the 
men who habitually use such instruments in routine testing in 
factories. The precautions to be observed in the use of such 
pyrometers, once understood, are simple, and it occurred to us 
that this explanation of proper procedure in calibrating and 


maintaining these instruments in practice would be serviceable. 


=e 


The Supply of Research Workers. 


FURTHER information on this important subject is afforded 
in a report of the Education Committee, presented in the 


current issue of the “ Journal ” of the British Science Guild. 


The facts relating to the number of students in universities 
and technical colleges per head of population in this country, 
as compared with Germany and the United States, are familiar, 


though it is to be noted that Scotland alone, with 17 students 


per 10,000 stands high. What is important to observe is that 
the total annual output of first and second-class honours men 
in science and engineering for all the English universities is 
little more than 500, out of a population of 34 millions—surely 
an insignificant percentage, and one that has probably been 
still further diminished during the war. We notice that of 
the 5,200 youths leaving public schools each year about 25 to 
30 per cent. enter universities. The proportion of boys leaving 
State-aided secondary schools at 16 years or over who enter 
universities is much smaller, probably below 10 per cent. 
When it is further recalled that in England the percentage of 
boys remaining at secondary schools until the age of 16 is only 


T per cent. (as compared with 45 per cent. in Germany), it is . 


clear that the percentage of boys who begin at the bottom and 
reach the top of the educational ladder from elementary school 
to university is still under 1 per cent. These facts should be 
borne in mind because, now that the incentive to effort supplied 
by the war appears to be diminishing, there is a danger that 
there may still be undue complacency regarding the educational 
system of this country. 


Electricity in the Home. 

-IF it were necessary to demonstrate the need for the Elec- 
trical Development Association we would ask our readers to 
pay a visit to the Model Homes Exhibition, which is at present 
open at the Central Hall, London. We paid a hurried visit 
there recently and were struck by the fact that the virtues of 
gas for small houses were being very actively shown. Curi- 
ously enough, however, electricity for the model home did not 
appear to have received any attention whatever. Surely the 
electric fire, the electric iron, the electric grill and other de- 
vices for electric cooking merit the serious consideration of 
the small householder, and we cannot understand how such 
an occasion was allowed to pass without the electrical industry 
being properly represented. Now that Mr. J. W. BEAUCHAMP 
has been appointed director of the Electrical Development 
Association we hope that the gas industry will not be allowed 
to have things all its own way in this fashion. 
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British Scientific Products Exhibition, —Owing to the 


Jarge number of applications for space at this exhibition, 


which will be opened on July 3, no further applications can 
now be considered. 


_ Industrial Reconstruction Council.—A Conference on 
‘ Some Methods of Regulating Wages” will be held on 
Tuesday, June 17, at 6 p.m., in the Hall of the Institute of 
Journalists, 2 & 4, Tudor-street, E.C.4. The Chair will be 
taken by Mr. Lewis Haslam, M.P., and the opening address 
will be given by Mr. John Baker (Iron and Steel Trades 


Confederation). No tickets are necessary. 


British Standards for Annealed Copper Conductors.—The 
British Engineering Standards Association has issued a series 
of British standards for annealed conductors for electric power 
and light up to 1 sq. in. in area. Four tables are included, 
dealing respectively with circular wires, single and stranded 
circular conductors, flexible cords and flexible cables. Full 
particulars of diameter, resistance per 1,000. yds. (for plain 
and tinned wires) and standard sizes are given; for circular 
wires and conductors the weight is also specified. _ 


Supplies of Mica and Rubber in Germany.— Reports re- 
ceived regarding apparatus captured from the Germans con- 
tinue to support the belief in a shortage of some essential 
electrical materials, such as rubber insulation and ebonite.. It | 
is rather curious to see, however, a report that in the latter part 
of 1917 fair supplies of rubber tyres for cycles were being issued, 
the inference being that stocks collected before.the war were 
not yet exhausted. Another point of interest is the reported. 
discovery of a large accwmulation of mica in the Antonen 
Hatte (Schlesien). we 


Value for Money.— Under the heading “Talks About Work 
and Wages,” a number of topics are being discussed by ‘‘ Ways 
and Means ”. and will be obtainable from the publisher in 
leaflet form. Unfortunately there is a great deal of ignorance 
in regard to the fundamentals of trade, work, wages, &c., and. 
much. good would be done if information-on~these subjects 
could be widelv disseminated. The first of these articles is 
on “ Value for Money,” and deals in simple language with the 
futility of very high wages jf the purchasing value of money 
is correspondingly reduced. ee 


The Production of Mercury in the United States.— A recent. 


note issued by the United States Geological Survey remarks 


on the increased demand for mercury during the war and the 
efforts made to increase the production in the United States. 
About 250,000 tons of ore were produced in 1916, as compared. 
with 100,000 in 1915. The metal recovered in 1916 was only 
0-45 per cent., a distinct diminution from the figure of 0-505. 
per cent. attained in 1914. California is the chief producing, 
centre, giving about two-thirds of the total yield. It appears 
that no important new ore bodies in the countries were dis- 
covered, and therefore there has been a considerable diminution 
in the reserves available. 

Institution of Electrical Engineers’ Annual Dinner.— 
Members are requested to make an early application for tickets. 
for the annual dinner, so that the necessary arrangemen 
may be made. — | 

We are asked to state that demobilised officers are permitted 
by the authorities to wear uniform at the conversazione of the- 
Institution. 

The summer meeting of the Scottish centre of the Institution, 
which was held at Aberdeen on Friday last, proved very 
successful. The number of visitors was 64, and these, together 
with local members and their friends, made an attendance of 
about 130. The President, Mr. C. H. Wordingham, gave a 
brief address, which was followed by a lecture by Prof. Magnus 
Maclean on Water Power. The visitors were afterwards taken. 
to various works and places of interest in the city. i 


Officers? Guide to Civil Careers.—The above is the title 
of one of the most recent booklets issued by the Ministry of 
Reconstruction (No. 27). While many officers on demobilisa- 
tion will return to their former work, there are many others 
who will find themselves faced by the problem of making & 
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new career and will be in need of all the advice and financial 
help that can be afforded. The booklet contains a compre- 
hensive and useful review of the various trades, industries and 
professions. The Military Service (Civil Liabilities) Scheme 
deals with cases of special hardship arising from service, but 
applications for assistance may be made under the scheme by 
any officer or man who, after entering the Forces since August 3, 
"1914, is faced by serious hardship, or who, having had a 
business of his own, is anxious to resume it. Special im- 
portance attaches to the work of the Appointments Depart- 
ment and to the scheme setting apart funds to enable men to 
undertake higher educational courses, or complete professional 
or technical training. 

Travelling Machine Shops.—One highly interesting de- 
velopment during the war has been the travelling machine 
shop, %.e., repair trucks equipped with lathes, forges, welding 
outfits, &c., which could be used for practically all repairing 
operations except the relining of guns. The “ Iron Trades 
Review ”’ describes these repair trucks in some detail. 
Naturally varied types existed, implements being specialised 
according as the repair shop was required to deal with black- 
smith’s work, carpentry, harness repair, &c. Of special 
interest is the somewhat elaborate heavy artillery shop which 
consisted of 24 vehicles, i.e., 12 trucks and 12 trailers. Each 
trailer had special machinery allocated to it. Thus one would 
carry an 18 in. lathe, another a 4 ton crane, others circular 
saws, welding and blacksmith’s outfits. Yet another car 
carried stationary engines and generators, machinery being 
electrically driven. One would imagine that in many cases, 
welding for example, such travelling repair shops have come 
to stay. 


The Benefit of Scientific Management to the Workman.— 
A Conference on “ The Benefit to the Workman of Scien- 
tific Management ” was held under the auspices of the Indus- 
trial Reconstruction Council on Tuesday. The subject was 
introduced by Major Pells, R.E., who first referred to the 
inherent distrust with which the workman has always regarded 
any attempt at scientific management. He must be shown 
that efficiency was not merely a hustle at a killing pace, but a 
source of real and lasting benefit to both employer and em- 
plovee. The benefits attained were very real. In a certain 
department of the Ministry of Munitions, scientific manage- 
ment had resulted in one particular vear, in largely increased 
profits, of which 80 per cent. had gone to the worker in the 
form of bonus, representing an increase of 45 per cent. on the 
salaries for the previous vear. Major Pells also discussed the 
Important question of a fixed period of rest at regular intervals 
during work. Experiments, he explained, had been made, and 
he had graphed the results, the diagrams clearly showing that 
by means of a judiciously placed rest factor the output of the 
worker could be maintained on a high level throughout the day 
instead of falling off rapidly at the end of so many hours con- 
tinuous work. Moreover, under such a scheme the worker 
finished the day comparatively fresh, instead of being tired 
out. Further, there were the psychological benefits, which 
comprised a broader outlook on life, and added leisure to read 
and take an interest in economic questions. Scientific manage- 
Ment prevented a man from becoming a machine, although this 
was often denied by its opponents. As an individual member 
of the community, the worker reaped all the benefits of cheaper 
production and higher purchasing power of wages, being the 
consumer of,95 per cent. ofjthe’ products oflindustry. 


- The Electric Vehicle. Committee, of Great Britain.—Mr. 
R. A. Chattock, who has been chairman of the Committee 
since its formation in 1913, and who in that capacity has done 
much valuable pioneer work in promoting the use of electric 
Vehicles, has been compelled, owing to the pressure of other 
work, to resign the position, but he will continue to serve as 
& member of the Committee. At the last meeting of the Com- 
mittee, the hon. secretary, Mr. F. Avton, was elected chairman 
for the current year. Mr. Ayton will also continue to hold the 
position of hon. secretary. Mr. Shrapnell-Smith was re-elected 
vice-chairman and Mr. J. Christie hon. treasurer. A special 
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committee to investigate the question of the most suitable 
quality of rubber to employ for solid tyres for electric vehicles 
has been appointed jointly by the Electric Vehicle Committee 
and the British Association of Rubber Tyre Manufacturers. 
The Committee’s publication, ‘‘ The Electric Vehicle,” will 
appear monthly commencing with the June issue. 


Bulletin of the Federation of British Industries.— Vol. II., 
No. 16, of the “ Bulletin ” of the Federation of British In- 
dustries deals with a number of topics of current interest. 
The Electricity Power Committee of the Federation is being 
reappointed, with new terms of reference and power to co-opt 
members in order to deal with the new Electricity Supply Bill. 
Importance attaches to the recently constituted British Cotton 
Industry Research Association, which proposes to erect a 
cotton research institute with technical research laboratories, 
and is especially studying the education of persons engaged 
in the industry. Ultimately a scheme of scholarships for 
students in cotton research will be instituted. Other matters 
dealt with include Trade in Croatia and Dalmatia, and notes on 
a new tanning agent from the Sudan, vegetable waxes from the 
colonies, high-speed tool alloys, the discovery of thorianite in 
Ceylon, &c. A recent report states that only one of the 
Belgian glass factories—the “ Piges ” factory, run by non- 
union labour—is at present producing, a circitmstance to be 
regretted jn view of the general demand for window glass. A 
special supplement is issued dealing with “ Rubber in Malaga.” 
Supplements are also in course of preparation on ‘“‘ Cotton in 
West Africa,” “ Tin in Malaya,” and.‘‘ Copper in Canada and 
Australia.” — | © 4 

| Personal. | | _* 
The degree of D.Sc. has been conferred by Durham University upon 


Prof. Sir E. Rutherford, F.R.S., Sir G. T. Beilby, F.R.S., and Prof. A. A. 
Herdman, F.R.S. __. , a 

Mr. John Lee, of Belfast, has been appointed Controller of the Central 
Telegraph Office, vacated by the retirement of Mr. John Newlands, 
C.B.E. The Deputy Controller, Mr. John Bailey, also retires, and is 
succeeded by Mr. A. W. Edwards, Assistant Controller. ` 


The following Mrtrrary Honovrs have been conferred :— 

Capt. B. F. McMurtrie, manager of the export department of the 
British Thomson-Houston Company, has been awarded the O.B.E. 
(Military Division). Acting Capt. J. B. Hartley (R.G.A.), A.M.IE.E., 
has been awarded the Military Cross. Capt. Hartley is on the staff of 
the British Westinghouse Company, and was formerly a pupil under 
Mr. Starkie, at Burnley. 


Arrangements for the Week. 
FRIDAY, June 13th (to-day). 

PHYSICAL SOCIETY. l 
p.m. At the Imperial College of Science, S. Kensington, London, 
S.W. Papers to be read on “A Comparison of the Wave- 
Form of the Telephone Current Produced by a Therma) De- 
tector and a Rectifier in the Heterodyne Reception,” by 
Mr. B. van der Pol, and ‘“‘ The Magnetic Properties of Varieties 

of Magnetite,” by Mr. E. Wilson and Mr. E. F. Herroun. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
WEDN ESDAY, June 18th. 
10a.m. At the Public Hall, Ipswich. Presidential Address by 
Mr. F. Ayton. Paper on “‘ The Whitley Report—The Applica- 
tion of its Recommendations to the Electric Supply Industry,” 
by Alderman W. Walker. 
2.15 p.m. Visits to Works. . 
9 p.m. Special Meeting restricted to “‘ Committee ° Members of 
the Association. 
THURSDAY, June 19th. 
10a.m. At the Spa Pavilion, Felixstowe. Discussion on “ Electric 
Transmission Considerations,” to be opened by Mr. S. L. 
Pearce. Paper on ‘‘The Rating of Electric Supply Under. 
takings,” by Bailie W. B. Smith. 
2.30 p.m. Inspection of War Vessels. 
FRIDAY, June 20th. 
10 a.m. At the Spa Pavilion, Felixstowe. Annual General Meeting. 
2.45 p.m. Visit to the Felixstowe Air (Seaplane) Station, Work- 
shops, &c. 


FRIDAY, June 20th. 
SOCIETY OF TECHNICAL ENGINEERS (WOOLWICH BRANCH). 


6 p.m. At Shakespeare Hotel, Powis-street, Woolwich, London, 
S.E. A discussion will take place on “‘ The Third Party Policy.” 
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The Calibration of Thermocouples and Pyrometers.’ 


- The successful use of pyrometers involves suitable means of cali- 
‘bration. The pyrometer is subjected toextremely severe conditions, 
in many forms of industrial work, and its use demands careful super- 
vision. It must command respect for its accuracy. In the minds of 
‘the men who use it, it is in competition with a measuring instrument 
which, within its own limits, is quite reliable, and upon which many 
men place great reliance, namely, the human eye. The pyrometer, 
left to itself, may very easily become less accurate than the human 
eye, and if it does, confidence will be lost in it. Present-day require- 
ments as to quality require an accuracy and constancy in tempera- 
ture control far beyond that possible with the human eye, and uni- 
form results are possible only through the use of an accurate pyro- 
meter. All pyrometers should therefore be calibrated at such fre- 
quent intervals that there is no chance whatever that the workman 
will ever find the instruments wrong. | 
The pvrometer may be considered as consisting of at least two, 
if not three, parts independently liable to error; when an inaccuracy 
is discovered it must be traced to its source in the thermocouple, in 
the measuring instrument, or in the lead wires connecting the two. 
The approved method, in brief, provides (1) for the maintenance 
of standards of temperatures in the plant, and (2) for convenient 
comparison of these standards with the works instruments. The 
standard of temperature for the works should consist of at least one 
platinum-platinum-10per cent: -rhodium thermocouple previously cali- 
‘brated by the Bureau of Standards anda potentiometer. Three plati- 
num couples should be available for comparison, one with the other. 
The couple must be subjected to high temperature when used, and it is 
not impossible that it may change. If one couple only is available, 
such a change will not be manifest to the operator until the damage 
due to faulty temperature determinations has been done. If two 
couples are available, and one changes, there is no way of telling 
which has altered. But if three couples are available it will be 
immediately apparent which one (if any) has changed. “i 


Millivoltmeter 


ntiometer 
Fic. 1.—ConnecTions FOR MEASURING TRUE THERMOCOUPLE E.M.F. 


The platinum thermocouple used regularly for checking of the 
thermocouples should be mounted in a protecting tube with a mer- 
curial thermometer in the head, the other two being unmounted 
and when not in use can be kept in a safe. The mounted platinum 
thermocouple is used for calibrating secondary standard couples, 
which can be of the base metal type, and these standard base metal 
couples can be carried about in the works for checking thermo- 
couples in working furnaces. Working standards should be com- 
pared against the fundamental standard frequently enough to ensure 
against faulty calibration. The stock of secondary standard base- 
metal couples which have been checked in the laboratory against the 
platinum couple also serves as a reserve for replacing works couples 
which are burned out. A number of the secondary standards can be 
checked up at once against the platinum couple. The standard 
couple or couples should be used for standardising purposes only, 
and with a potentiometer. 

For use with the thermocouples and potentiometers there should 
-be a large electric furnace having a zone of uniform temperature 
extending at least 12 in. throughout which temperature variation is 
not in excess of 20°F. This furnace should have an internal cross- 
section of not less than the equivalent of a circle 2 in. to 24 in. in 
diameter. All thermocouples should be checked in the laboratory 
furnace. The couple on test is placed in the furnace with its hot 
junction in as close contact as possible with the hot junction of the 
-standard platinum couple long enough for conditions to stabilise. 
‘Readings are then taken alternately on the platinum standard and 
on the works instrument. With the relation of E.M.F. to tempera- 
ture for the base metal couples ascertained, the latter may be put 
into service immediately or used as secondary standards for cali- 

. brating couples already in use. 

The base-metal couples thus standardised may be used as secon- 
dary standards and are inserted into the works furnaces so that the 
hot junction of the secondary standard couple is in as close proximity 
as possible to the couple to be checked. After the secondary stan- 


_ ™ Abstract of an article in the “ Electrical Review and Western Elec- 
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dard in the furnace has come to temperature, it is read by means 
of the portable potentiometer and the readings contrasted with those 
of the works instrument. If in agreement and the works instru- 
ment is in good condition, the operator may pass to the next instru- 
ment to be checked. If there is a discrepancy of sufficient magni. ` 
tude to justify attention the source of error must be found. 


SOURCES OF ERROR IN THERMOCOUPLE PYROMETERS AND REMEDIES. 


What actually is measured is the E.M.F. generated by the thermo- 
couple and what is to be determined is the relation of this E.M.F. to 
the ditference in temperature between the hot end and the cold end of 
the couple. Any deviation of the E.M.F. actually generated for a 
given temperature from the predetermined or assumed value will 
lead to an error in inferring the temperature. To ascertain whether 
such change has taken place, the service couple should be connected 
directly to the portable checking instrument and readings alter- 
nately taken on the secondary standard couple and the servioe couple, 
thus ascertaining the condition of the service couple itself, apart from 
all other factors. 


Thermocouple 


i i 
3 Potentiometer 


Millivotmeter 


Fia. 2.—CONNECTION FOR MEASURING TRUE THERMOCOUPLE E.MF', 
l Lass Dror ix COUPLE AND LEADS. 


Lead Wires 


Errors due to variations in the E.M.F. generated by the hot 
junction at given temperatures can be rendered less frequent, by 
protecting the tnermocouples against contamination by using always 
the same depth of immersion, and by discarding old couples system- 
atically. Furnace gases and vapours often diffuse at high tempera- 
tures through protecting sheaths and affect the behaviour of a 
couple. The best guarantee of accuracy, however, is initial cali. 
bration and frequent re-calibration. Where the safety and quality 
of work depend upon accuracy, checking of thermocouples should be 
made part of the regular routine. | 

As the voltage generated by the thermocouple depends upon the 
difference between the hot end and the cold end of the thermocouple, 
the temperature of the cold end must be known in order to arrive at 
the temperature of the hot end. The cold end of the thermocouple 
is that point at which the special alloys which constitute the thermo- 
couple terminate and are connected either to the copper leads which 
are in turn connected with the measuring instruments, or where the 
special alloys themselves terminate at the measuring instrument. 

If the E.M.F. generated by the couple is measured by measuring 
the current which it can produce, errors may appear, due to changes 


Lead Wires 


Millivoltmeter 


Fic. 3.—CONNECTION FOR MEASURING TRUE THERMOCOUPLE E.M.F. 
Less Drop tx COUPLE. 


in thermocouple resistance, of the lead wires or of the millivoltmeter, 
or to changes in the calibration of the galvanometer, traceable to 
changes in the pivot or suspension of the coil or to variations in the 
magnetic field, or to the fact that the thermocouple cold end tem- 
perature is different from that for which the millivoltmeter was cali- 
brated. 

The potential drop through the lead wires for which each milli- 
voltmeter in service is intended should be known. To determine the 
effect of resistance on the reading a potentiometer should first be 
connected to the terminals of the thermocouple, the millivoltmeter 
being disconnected, as in Fig. 1, and a reading taken. The couple is 
next connected to its millivoltmeter and the connected potentiometer 
also to the terminals of the millivoltmeter, as in Fig. 2, and a second 
reading taken. The difference between the two readings gives the 
voltage drop due to current flowing through thermocouple and lead 
wires, Any variations in this ditference which may occut on suc- 
cessive calibrations will appear directly as errors in the pyrometer. 
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To still further determine the source of such variations, a third 
test (Fig. 3) may be made by connecting directly to the terminals, 
of the thermocouple, with the couple connected to its millivoltmeters 
and contrasting the resultant measurement with the E.M.F. of the 
couple connected to the potentiometer only. The difference 
between these two readings shows the couple drop only, and as the 
couple deteriorates the difference between the value as connected in 
Fig. 1 and the reading as in Fig. 3 will show the effect of increase in 


the resistance of the couple itself, due to temperature or other causes. . 


The lower the resistance of the millivoltmeter the more frequently 
should this test be applied, for the greater will be the relative in- 
fluence of the thermocouple resistance. 

If, after the above tests, no resistance trouble is located in the 
leads of in the thermocouple, and the couple itself gives the proper 
voltage, and the pyrometer still reads in error, the trouble must be 
in the millivoltmeter. 


Cold Junction Temperature Effect with Millivoltmeter—A thermal 
E.M.F. is generated at the cold junction of the two metals forming the 
thermocouples, as well as at the hot junction, and the net E.M.F. 
actually measured is the difference between the two. The E.M.F. 
of the cold junction is small and ordinarily not subject to important 
Variations, since the cold end is not ordinarily subjected to high 
temperatures, contaminating gases or other conditions which would 
be apt to modify its characteristics. The necessity of making any 
correction for the cold end may be eliminated by holding the tem- 
perature of the cold end always at the temperature for which the 
pyrometer was calibrated, as by surrounding the cold end with a 
jacket through which water is circulated, or by enclosing it within a 
steam box or an ice box. Another method is to bury the cold end 
in the earth, not less than 10 ft. and not near sources of high tem- 
perature. It is wise to take the temperature of the cold end perodi- 
cally by a mercury thermometer, as unsuspected variations may 
occur, due to the clogging of water, steam circulation or changes in 
sub-surface temperatures brought about’ by building operations, 
heating systems, &c. Allowance must be made for any variations 
in cold end temperature thus discovered. 

Where provision is made for keeping the cold end temperature 
constant, extension leads of the same temperature constant, exten- 
sion leads of the same materials as the thermocouple itself must be 
provided, as it is rarely convenient to place the constant-tempera- 
ture device close up to furnace. Where a millivoltmeter is used, 
however, this introduces further resistance, and it is therefore neces- 
sary to ascertain periodically whether the resistance of the extension 
leads has changed. For this purpose a method similar to that 
shown in Fig. 3 for measuring the potential drop in the copper lead 
wires may be used. 

With base-metal thermocouple and lead wires of the same materials 
as the thermocouple all the way back to the millivoltmeter, the cold 
junction is located at the binding posts of the latter and variations 
. must be allowed for, as also variations in the resistance of the leads 
brought about by temperature changes. 


Checking Required with the Potentiometer System.—When using the 
potentiometer system all resistance checks are omitted, since no 
current flows through the thermocouples, lead wires or galvano- 
meters when a balance is obtained, at which time the reading is 
taken. If the resistance of this circuit should become excessively 
high, as from defective contact, it will be shown by a lack of sensi- 
tivity when making the balance. The thermocouple used with the 
potentiometer should be checked for the relation between tempera- 
ture and E.M.F., as already mentioned. 

The potentiometer itself may give faulty indications from two 
causes—variations in internal resistance, as from the failure of 
imperfectly soldered joints, and, second, variations in the E.M.F. 
of the standard cell which is the basis of measurement. Properly 
made standard cells, free from impurities, retain their characteristics 
indefinitely. In actual use on the potentiometer they are subjected 
only to very minute currents, which flow sometimes one way and 
sometimes the other through the cell, charging and discharging the 
latter as a storage battery. With two potentiometers, a check may 
be made by connecting them in opposition. When they are bal- 
anced, no current flows, and the settings of the two instruments 
should agree. If they do not, the one in error can be discovered by 
comparison with a third instrument. Variations in standard cells 
should not exceed 0-0001 millivolt. 


Choice of Calibrating Equipment.—The character and complete- 
ness of the equipment for calibration will depend upon the quality 
of the results desired. A complete laboratory standard equipment 
suitable for a large plant doing high-grade work might cost more 
than the works equipment of a small plant. The following sug- 
gestions are offered :— 

l. A plant requiring in the works 30 or more thermocouples and 
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turning out a high-grade heat-treated product, should have avail: 
able the following laboratory equipment :— 

Laboratory standard precision potentiometer with accessories. 

Portable double-range potentiometer. 

One mounted platinum thermocouple. 

Two unmounted platinum thermocouples with accompanying 
insulators, &c. 

Checking furnace with contro! panel. 

Extra standard cell. 

2. For a smaller plant the following laboratory checking equip- 
ment would give satisfactory results :— 

Two double-range portable potentiometers. 

One platinum thermocouple mounted. 

Two platinum thermocouples unmounted, with necessary insu- 
lators. 

One checking furnace, complete, with panel board. 

Note.—If the potentiometer system is in use in the works, one 
of the above portable potentiometers may be omitted. 


"P, 


w ae 


DIRECTIONS FOR SETTING UP AND USING THE THERMOCOUPLE 
CHECKING EQUIPMENT, 

Preparing _ Thermocouples.—The standard thermocouple and 
thermocouple to be calibrated should be so arranged that their 
junctions will occupy as nearly as possible the same point in the 
furnace. That is best assured by tying the junction of the base- 
metal couple against the tube of the standard thermocouple, using 
asbestos string. The couples may be further tied at several places 
along their lengths to ensure their staying together. The base 
metal couple should be bare—that is, not enclosed in its tube. 

A piece of window chain may then be attached to the thermo- 
couple heads and passed through a pulley secured to a hook or other 
support in the ceiling, so that the couples hang centrally through 


Couples should be 
checked at same depth | 
of immersion at which 
they have beer running. 


Fia. 4. 


the opening in the top of the furnace. The couples should not be 
let in so far that the mercury thermometer of the standard couple 
will register a high temperature. 

Connecting Thermocouples to Potentiometers.—Two ways of con- 
necting the thermocouples to the potentiometer recommended by the 
Leeds & Northrup Company are shown in Figs. 4 and 5. 

In Fig. 4 the lead wires to the base metal couple are of the same 
materials as the latter, so that the cold junction of the base metab 
couple is carried back to a double-throw switch, connected to the 
thermocouple by copper leads. The cold end of the standard 
couple is connected to the double-throw switch by copper leads. 
Its cold junction is thus in the head where the mercury thermometer 
is placed. 

In the arrangement shown in Fig. 5, suggested for comparing 
secondary standard base metal couples with works couples, both 
sets of leads are of the materials used in the couples, thus bringing 
both cold ends back to the double-pole, double-throw switch. If 
the leads connecting the latter with the potentiometer are made of 
the base-metal couple materials, the cold end may be carried back 
to the potentiometer, and corrections for cold and temperatures can 
be made directly in the potentiometer itself. 

The furnace controller, thermocouples and potentiometer all being 
thus placed and connected, preparations may be made to run a 
comparison between two thermocouples. 

Comparing Couples.—The furnace having been brought up to a 
temperature of about 1,600 deg., the couples may be lowered into 
it and the open space around the couples closed with asbestos wool. 
Hold approximately the temperature desired, taking alternate, 
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readings on the standard couple and thé couple under test by 
throwing the switch. Enter the readings in two columns, heading 
one ‘‘ X ” and the other ‘‘ Standard.” By allowing a regular time 
interval, 1 or 2 minutes, between readings, the rate of change in 
temperature may be observed by examining readings. The final 
reading used for comparison of the two couples should be taken 
only after the temperatures have remained approximately the same 
for five or ten readings, the number of similar readings to be taken 
depending upon the speed with which the couples have been ap- 
proaching the temperature of the furnace or the speed with which 
the furnace temperature has been changing. True comparison 
cannot be made while changes in temperature are going on. 


Couple Suspension. 


Double Pole | 
Double Throw Switch. Copper Leads. | 


1 Mercury Thermometer: 
l 

| . Iron Constartan 11 A Cola Junction of Stande 
$ Note polity of "lena Wires.” H ard 


1 

Cold Junction of Base 
Meta! Couple is at 
this point. 


Potentiometer 


Indicator Couples shouid be | 
checked at same ; i 
of immersion at which $ | 

_ they have been running. | | 
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Base Metal | 


/ 
Couple. : 


Couples. ' : Y 4 
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Notr.—If the short connections from the centre points of switch to 
indicator are made of iron and constantan, the cold junction then is at 
the binding posts of the indicator. 


Cold Junction Correction.—It is convenient to refer the E.M.F. 
of thermocouples to some standard cold junction temperature : 
0°C. or O°F. are usually selected for this purpose. With the cold 
junction at 0°F., the relation between hot junction temperature of a 
Leeds & Northrup base-metal thermocouple and the net E.M.F. is 
shown in Fig. 6. It will be seen that the line is nearly straight. 
The line for a platinum-platinum-10 per cent.-rhodium couple, 
however, is far from straight. Consequently 10°F. added to the 
temperature at 1,600°F., causes a greater increase in the E.M.F. 
than 10 deg. added to the temperature at 32°F. with cold junction 


at 32°F. and hot junction at 42°F.; 0-035 millivolt are available | 


Millivolts. 


% 500.1000 150020002800 
Temperature of Hot Junction- Deg. fahr. 
Fig. 6. 


for measurement by the potentiometer or millivoltmeter, while if 
the cold junction temperature is raised to 1,590 deg. and the hot 
junction to 1,600°F., the number of millivolts available for measure- 
ment will be 0-060. If the hot junction is at 1,600°F. and the cold 
junction at 42°F., the E.M.F. available for measunement is 8-075 
millivolts, while if the cold junction is at 32°F. the millivolts, 
measured would be 8-110. The difference is 0-035 millivolt, or the 
number of millivolts corresponding to the cold junction at 32 deg. 
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and hot junction at 42°F. If the scale of the pyrometer has been 
laid out in degrees on the assumption that the cold junction will be 
at 32°F., whereas it is actually at 42°F., the instrument will read 
1,594°F. instead of 1,600°F. 

It will thus be seen that to correct for cold junction temperature, 
the degrees difference between the standard cold junction tem- 
perature, say, 32°F., and the actual cold junction temperature, say, 
42°F., should not be added to the number of degrees indicated by 
the instrument when the cold junction temperature is at 42°F. 


` Instead, the reading should be converted to millivolts, then the 


millivolts for cold junction at 32°F. and hot junction at 42°F., 
viz., 0-035, added to the millivolts actually read with cold junction 
at 42°F. and hot junction at 1,600°F., viz., 8-075, will give 8-11 
millivolts, which corresponds to 1,600 deg. with cold junction at 
32 deg. 


A Small Direct-Gurrent Motor Using 
Thermionic Tubes Instead of 
Sliding Contacts.* 


By W. H, ECCLES, D.Sc.. and F. W. JORDAN. B.Sc. 


In physical laboratories, especially those in which electric waves 
and oscillations are studied, circumstances sometimes arise in which 
a wheel or disc has to be spun rapidly under light load and with 
absolute freedom from the sparking that occurs in the best ordinary 
direct-current motor. In such cases a motor employing a rotating 
magnetic field can be used if alternating current is available, but 
often alternating current is not at hand. We therefore describe in 
this Paper a small perfectly sparkless motor that can be run from a 
direct-current supply, such as that used for lighting. Apart from 
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the applications alluded to, this new motor might be used for main 
taining gyrostats in rotation, for driving stroboscopes, and so on. . 
The motor is an application of the three-electrode ionic relay now 
so well known. In such relays there is a glowing filament F func- 
tioning as cathode, a plate or cylinder P as anode, and an inter- 
vening grid G as control electrode. A constant E.M.F. is applied 
between filament F and anode P and causes a steady stream of 
electrons to pass from filament to anode across the vacuum. When 
a control voltage is applied between filament and grid the anode 
current increases if the grid is made positive relative to the filament, 
and it diminishes if the grid is made negative. Either terminal of 
the filament may be taken as the zero of potential, but it is customary 
to take the negative terminal. For instance, in the small tubes 
shown with the motor, the anode current may be about 1-5 milli- 
amperes when the grid is at the same potential as the negative ter- 
minal of the filament, and 2-5 milliamperes when the grid is at--5 
volts and 0-4 milliampere when the grid is at — 5 volts. The current 
flowing into the grid in the former case is 150 microamperes and in 
the latter zero. When an alternating voltage is applied to the con- 
trol electrode an alternating current appears in the anode or repeat 
circuit superposed upon the steady current that flows in the 
quiescent state. This alternating current is caprble of doing work, 


* Paper read bfore the Physica! Society of London. 
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and the power thus made available is much greater than that ex- 
pended in the control circuit—a fact implied in calling the tube a 
rela 

i the motor to be described a number of iron teeth are carried 
by the rotating part of the motor past an electromagnet connected 
into the control circuit of the ionic relay, and these teeth generate 
in the windings of the electromagnet an alternating E.M.F. that is 
applied to the grid of the tube. The corresponding alternating 
current in the repeat circuit is sent through a second electromagnet 
connected in that circuit and also placed near the rotor. Its position 
relative to the former electromagnet and to the teeth is so adjusted 
that the alternating current in it tends to accelerate the movement 
of the rotor. Put briefly, we may say that the passage of an iron 
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tooth in front of the control magnet applies to the grid an E.M.F 
that produces, by means of the relay, a current in the second elec- 
tromagnet in such a direction as to pull forward the tooth just 
approaching it. In consequence the spin of the rotor increases until 
frictional and other losses consume all the energy liberated from the 
battery in the anode circuit. 

Obviously a motor constructed on these principles may take many 
different forms. In the one sketched in the figure, the rotor is a 
horizontal ebonite disc 12cm. in diameter mounted on a vertical 
spindle ; the electromagnets are the polarised magnets form a 
pair of 4,000 ohm Brown telephone receivers. The iron teeth are 
twelve in number and fixed at equal distances on the rim of the 
ebonite disc. 


The Numerical Solution of the Equations of 
Transformer Dimensions. 


By A. R. LOW. 


1. Ir a previous article (THE ELECTRICIAN, Nov. 15, 1918) 
the conditions for minimum cost of a transformer with given 
output and loss, and for minimum loss with given output and 
cost were found by the application of Lagrange’s method in 
a purely formal manner. 

It is important to reduce the complete conditions thus 
obtained to a convenient form for numerical computation, 
and to do so is the object of the present Paper. 

2. Taking, as before, the case of a single-phase core trans- 
former with circuits of uniform rectangular section, the 
Lagrange conditions for minimum cost A, given P=P,. L= =L, 
may be written down immediately in the writer's matrix form, 


x K'z, 


P’, L', K’, 


r 
P= 


where T 
3. In the notation of the previous Paper 
P=Bhryzuuv=P, . 
h=0-22 fi fe x frequency 
=11 f; fe at 50 cycles. 
LP’ =yP = 


4. ADyu(z+ae+ny)=yu. Z half iron circuit volume. 
Sx2(ut+-ytnz) =22 U. half copper circuit volume. 
A and B are half the volumes of the circuits, 
Z and U are half the mean circuits. 
K=kA+k.B 
L=giAd +g.B | 
ki, ke are twice the costs per dem? gross. 
- gi ge twice the losses. 
ki, ke depend on space ‘dior: ‘market prices and shop 
costs, and are assumed constant for each case. 
gi=2 XTT Xf, Xb u +au" ®/b) 
=y;(u’ +a u ®/b) 
ae 9xf. x ev? 


Hence =r P, =P. 


yi and ye did on space factors and on the physical properties 
of copper and iron and are assumed constant for each case. 


5. K'p=kh,A' +h. B', L',=gil'z+9-B with similar 


expression for derivatives with respect to ryz ma u. 


tA’ p= yu. tB,=712z.(U+mr) 
yA',=yu. Dia yB',=zxz. Y 

2A, Hy. 2 2B',%72.U 
ud’ = yu. Z uB’ =r. u. 


6. uL’, =y (21+ 16a [bu 8) A 
2 1-61) 
E E eases ot a/b 


WL, =29,4—s writing s for the last term. 
For 50 cycles a=1-7, b=0-5, we get the following table :— 


s l 117 O LI8 119 120 121 12 
®© 1854 1152 0-6838 0-3813 00336 0 
Bo 18,540 11,520 6,838 3,813 336 0 


It is seen that s is a function of se which varies very slowly, 
while B passes from zero to infinity. 

In this particular case, assigning to s the constant mean 
value 1-19, the greatest error is less than + l per cent. for values 
of B between 3,800 and 11,500. 


We have then, too, a very good approximation for a con- 
stant mean value of S, 


uL’ ,=2gi4 —S 
Also vL =29.B 

Kk’, =0 

K', =0 


7. Putting these expressions in the matrix, dividing the 


first column | by P and the last two rows by L’,, i. 


| 1 , , , , : 

a gid rt9.B x k A s+kB ei 

— T D =0. 

e 4] 0 
eee | | 


From the last two rows gd =s9-B 

This relation has been found by several writers for the 
particular case where u and v are the only variables. Owing 
to the appearance of two zeros in the third column of the 
matrix it is also true for the most general case, a demonstration 
first given by the writer. 


8. Omitting the second last row, eliminating derivations of 
A from the second column, of B from the third column, and 
multiplying the rows by zx, y, z, u, A respectively, 


1 rA’, fae |. 
=0 
A 
29-B ne ; =n 
where A=qk.—qek; 
A ghe  gki 
29.B- “Qq-B 2 2y.B 
o sk ki 
2A 2B 
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dividing the sum by three, 
l x U+mz 
| l Z+ ny y 
| ] z U 
| l Z u = 
4/3 Z U 
Ske ki ke ki 
24 2B yu XZ 


Subtracting the first row from the third, the second from the 
fourth, the third from the fourth, and multiplying the first. 


column by 2. 


0 z—īť —mzr | 
O —ny u—Yy | 
0 Z—z —U +u | 
8/3 Z uO. 
ske kı ke ki 
A B yu xz 


10. From the first three rows, 
z—T ny =x ny 
mz u—y ym 
z (1-+mn)y+2mzr 
Zz oy+mer 
u  (1-+-mn)r+2ny 
yo z4ny ` 
By means of these two equations any homogeneous function 
of zero degree in 2, y, z, u, can be expressed as a homogeneous 
function of zero degree of z and y only. 


The writer may be permitted to claim priority for these 
fundamental relations which were obtained in his 1909 Paper. 


11. From the last three rows of the matrix at the end of 
section 9, dividing the second column by Z, the third by U, 
the first row by 1—u/U, the third by kej, 


1—2/Z 

s 1—u/U i 

8/3 1 1 j=0. 

pez _hA 

| SERB kB 
1—2/Z 
Put a= Fica JU 
z 2/4 B 
E uU A 


Subtracting the third column from the first, adding the 
second row to the Stet, and multiply the first column by 3, 


8 R 0 
5 1 1 
i k1 5 
3s “ET 
whence 
k _ p 8-3R 
ke X5R-8` 
12. R and T are homogeneous functions of zero degree in 
L, Y, 2, U. 


Expressing them as homogeneous functions of zero degree 
in x, y only, 
k: x? Qmz+(1tmn)y_ 3ny?+2(1-+ mn) y+mz? 
E. y? i ny (1-+mn)z *3ma2+2(1 +mn)ry+ ny? 
$ (2—3s)ny’?+(4—3s)(1 +mn)ryt(6—3s)ma? 
. ma?—(1-+-mn)ry—3ny? 


Putting s=1 and giving m, n, suitable values, this should 
reduce to Robertson's equations 10'115 and 10'116. 

It is appropriate at this point to draw attention to Prof. 
Robertson's priority in obtaining a special case of this funda- 
mental relation between the cost ratio ki/ke, and the dimension 
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ratio y/x of the iron and copper circuits. The writer's 
generalisation of this equation by the introduction of the 
ratio s completes the whole theory of dimensions of trans- 
formers. 

By giving s a constant value corresponding to the expected 
flux density, an accurate approximation is obtained. 

A second approximation can be made if the final value of the 
flux density is much different from the trial value assumed, 
but probably this will be unnecessary. | 


13. Multiplying both sides of the equation by the product. 
of the denominators we get a homogeneous equation of the 


seventh degree in x and y, and homogeneous of the first degree 
in kiand k.. 


I 
CW 
Toy 


01 02 03 04 05 06 07 08 09 10 HN 12 13 14 18Y,. 


Fic. }. 


Given ki : ke we can solve the resulting septimic by Horner's 
method. 


For 4 series of values of k : ke it is much more convenient 


- to assume values of y: x and compute corresponding values 


of ki : ke from the resulting equation of the first degree. This 


` is evidently what Prof. Robertson has done in computing}his 


tables 10°07 to 10°11 for the special case s=:1. 


4 San 
< 
A. 

`g s Se 4° 
as ` s 
A A RSA 
Sa ., 
, Sy oe 
mS 
*?, ARO 
. 5 PS . 
. NG 
x > 25 
Sd OF 


14. The writer has carried out the alternative procedure of 
tabulating a series of values of y : x and then computing in turn 


Z—z U-u Z U 
” gr yf 


L y r?’ y” 2 
From the two last expressions R and T can be computed and 
tabulated. 
Having evaluated R and T, ki: ke can be computed and 
tabulated for different values of s. 
The curves in the figure are roughly drawn for the values 


a=17 b=0:5. c=2-2 m=n/4 n=—7/2. 


Z u 


2/Z, ulU. 
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_15. The value of ke : kı decreases through zero ahd changes 
sign for R—8/5, and all the curves cut the y/z axis in the same 
point, between the values 0-2 and 0-3 in this particular case. 


16. The value of ke : ki increases through infinity and changes 
sign for R== As this value depends on s, different curves 


corresponding to different values of s will increase through 
infinity, and change sign for different critical values of y : z. 

For the mean valve s=1'19 the upper critical value of y : 2 
is nearly unity, while for Robertson’s approximation s=1, 
which happens to coincide with the physical limiting case u=% , 
the critical value of y : z is about 2:13.. Thus for cheaper iron 
Robertson’s approximation leads to a greater discrepancy in 
the dimension ratio of the circuits, y : x, than for dearer iron, 
exceeding 100 per cent. in the limiting case. 


It should be temarked that the argument applies to a core- 
type transformer. 
or a shell type, with circuits of rectangular section, the 
ergument would be inverted. 


17. A really interesting point is that these are physical 
limits to piling on less expensive material in one circuit so as 
to econumise the more expensive material in the other circuit. 

Should makers of copper or iron pay transformer manu- 
facturers a subsidy for working their own special brand of 
material into transformers, a commercial interpretation could 
be given to negative values of k: : ke, and it would pay to go 
beyond the natural limits of the dimension ratio. 


18. The rest of the solution is pretty straighforward. 
Given ki : ke let the value of y : x be found as above. 
From P=P, we get x4uv=a const. | 


2 1°6 
Hitap tb g const. 


From ae (assumed constant) we get 
From L=L, we get z*v?=y const. 


19. Forming the product a"1$"%y"s, so that the indices of x 
and of v are zero we have 


4n, +3itg=0 
n,—2n,+2n,=—0 
es) SRL! SOL ae 
0 38 4) O 
—2 2 12 1) H-2 
Ny € Ng : Ng=6 : —5 : —8. 


2 1:6 1:6 
— aan =l constant 


pF tau*/b—l=0. 
a quadratic in u®™* which can be solved at once. 


eo 
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Let jt, be the usefiil valne : “=p, ` 


whence in tum y=y,,2=2,,u=w,, and the solution is complete. 


20. If instead of P=P,, L=Ly, find minimum K, the pro- 
blem were P=P,, K=Ko, find minimum L, the procedure 
is as follows :-- 
From K=K, 
x*'=y const. 
pana 


whence in turn y=y,, 7=2), UU. 


From Par; 
a*uv—a const. 

a 
v= -į const. 

lá x, 

From soe 

2 1.6 

a i a, const. 


21. Multiplying the last expression by u27? 
2 
tut tapt foy EI const. 
1 


u*-ap?*/b—l =0, 


an equation of the 10th degree in u°*. 

As only the first two powers, the 10th and 9th, appear it is 
quicker to tabulate and interpolate than to use Horner’s 
method. 

Let u= u be the useful value 


y— 2 
= à 
ATi 


and tne solution is complete. 
At a later date the method will be illustrated by some 
numerical examples. 


Substitution Materials Used in the Gèrmàn Electrical 
Industry.—Interesting information on the use of various 
substitution products in the German electrical industry is 
afforded by the examination of pieces of apparatus captured 
on the battlefield. Thus a wireless interceptor, made by the 
Telefunken Company, was found to contain practically none 
of the customary materials : there was, for example, a complete 
absence of ebonite, rubber and brass. A piece of 3-ply white 
wood, blacked over, was substituted for an ebonite slab, and 
the coupling coils were moufited, not on ebonite, but on papier 
måché with wooden ends, windings being insulated exclusively 
with silk and no rubber. The buzzer was mounted on stone- 
ware, and the connecting leads were paper-insulated. In other 
cases (e.g., accumulators, signalling apparatus, &c.), customary 
materials are also lacking, but it would be difficult to say in all 
instances whether this was due to scarcity or the deliberate 
use of new ingredients considered an improvement. Field 
telegraph wires, cables, &c., also reveal unusual constituents. 
In one case the conductor consisted of 60 per cent. steel wires 
in a lead-sheathed cable ; steel and galvanised iron wire were 
common, and there was evidence of a general attempt to 
economise in copper and rubber. While many of these were 
doubtless temporary expedients, necessitated by the war, it 
seems possible that a detailed examination of such articles 
might furnish some useful hints for future practice. 
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The Planning Department in Scientific 
Management. : 


Mr. James F.$ Whiteford gave a lecture recently on the above 
subject before the National Reconstruction Council. Lieut.-Col. 
Pottinger, who presided, stated that the lecturer was ‘an industrial 
engineer who had been studying the subject for 18 years. 

Mr. WHITEFORD said, in the course of his lecture, the information 
he had as to how the subject was to be handled was rather meagre, 
and he had decided to deal with it in a general way to avoid a highly 
technical discussion. When he thought of the conditions of industry 
to-day he recalled a remark by Mr. Harrington Everson, which was 
rather an adaptation of a well-known quotation, ‘‘Some managers 
are born efficient, some achieve efficiency, while others have effi- 
ciency thrust upon them—at a time of national stress.” Industrial 
managers of this and other countries stood to-day at the cross-roads, 
and the more prudent executives viewed the future with concern, if 
not with real anxiety. The traditions of fhe past would not serve us 
again, and a return to pre-war normal conditions was no longer the 
expectation of even the most optimistic. Notwithstanding the pre- 
vailing high selling price, manufacturers were faced with the prob- 
lem of diminishing profits, and labour, material and establishment 
charges were steadily rising. Competition would be more extensive. 
The future profits of manufacturing must be derived from the gains 
resulting from improvement in methods of management and opera- 
tion. 

One often heard references to the divergent interests of Capital 
and Labour. He was reminded of a story about two men who 
went on a buffalo hunt. One had the intuition and tenacity to 
follow the trail, and the other killed the animal when he was found. 
They left the carcass for the time, but cut out the tongue for their 
immediate needs, and started back to camp for assistance to remove 
the carcass. But a dispute arose between them as to the possession 
of the tongue, which so delayed them that the return to the spot 
where the carcass had been left was not accomplished before the 
carcass had been eaten by wolves. The profits of industry, the 
division of which was a subject of so much trouble between Capital 
and Labour, were small compared to the preventible waste existing, 
the elimination of which would provide more than sufficient to 
satisfy both parties. While they quarrelled over the tongue the 
bulk of the carcass was lost. Capital and Labour had common 
interests. With regard to the question of profit sharing, if 
the profit was not earned the question of division would never 
arise. 


The present extensive waste during organisation and operation in , 


manufacturing was due to ignorance of the underlying principles of 
management, or failure in their application. The study of any sub- 
ject must be prefaced by a definite conception of the object. Without 
that conception of the objective definitely established and permeating 
the discussion no satisfactory results could be realised. The 
purpose of scientific management was the elimination of waste. It 
was common-sense and the economical application of knowledge 
and skill to-every detail of industrial operation. Preventible waste 
in factory operation could not be excused. A heavy burden was 
thus imposed on the world at large. Reviewers and critics of scien- 
tific management in the past had overlooked that fact, as they 
had overlooked the fact that the aim of scientific management was 
to avoid or reduce waste. If there were less waste there would be 
more moncy to distribute. The planning department was an 
instrument of control in factory operation, and it had for its object 
the reduction of waste arising from certain phases of individual 
fatigue. He did not wish to say anything to detract from the im- 
portance of the work dealt with in the reports on industrial fatigue 
published during the last few years, but he felt that the investigation 
stopped short of the real root of the matter, and that the more im- 
portant causes of fatigue were overlooked entirely. The most 
serious problem was the avoidance of executive fatigue. Probably 
the major portion of the present industrial difficulties would not have 
arisen if executives in the past had been free to consider the various 
factors contributing to successful management. Why should it have 
taken a Whitley Report to make factory executives realise that they 
required the entire support of every individual in their organisation ? 
if the executives had had the time to study the subject they would 
have reached the same conclusion. The average factory organisa- 
tion was built on the principle of the inverted pyramid. The burden 
of responsibility rested too heavily upon single individuals, rendering 
the structure unstable. Persons with authority had little or no 
responsibility, and those with responsibility had little or no authority. 

Executive fatigue was in evidence all the way from the managing 
director to the foreman of the individual departments. Manage- 


ment committees and works councils might make decisions, but the 
fact remained that it was individuals who must put them into effect. 
Individual fatigue in executives must be avoided, and the planning 
department was one of the most important developments in that 
respect, But before such a department was possible, the need for it 
must be realised by the members of the organisation. The managing 
director must first revise his own conception of his job, and be willing 
to delegate some of his duties. The next step was to convince the 
works manager likewise, then the works superintendent, the depart- 
mental management, and so on down to the various foremen. Every- 
one must realise that it was necessary for them to relinquish certain 
of those duties which had been their prerogatives. ‘If the average 
managing director were told that his foremen were overloaded he 
would say they were lazy loafers, and if they could not handle their 
jobs he would get someone who would. Nor would the foremen 
admit that they had more duties than they could look after. They 
knew that if they did they would be out the next day. Those 
prejudices must be broken down. There must be an alteration in 
the conception of the whole problem. What would the position be if 
a railway were operated in the same manner as the average factory ? 
Suppose one were going to Manchester, and no one could say when 
one could get a train. Suppose you went to Euston, and the station- 
master showed you a lot of blackboards standing about, and told you 
to put down your name and where you wanted to go, and said when 
there were enough people to go to Manchester they would get a train, 
but he could not give any information as to when the train was due 
there. After getting a start, and then stopping for two or three 
hours, one would find the purchasing department had bought the 
wrong sort of coal because it was cheap, and the engine had to go 
back to be fixed for that sort of fuel. Other stops might be due toa 
signalman’s having gone to dinner, the train into which one should 
change at Rugby had left 20 minutes before one’s arrival there, a 
part of the track might be torn up and the men might have gone to a 
funeral, a station-master might be ill,and the train might have to wait 
until a substitute were found. One would be told there was a war on 
and labour was difficult to handle. Had the railways been organised, 
or did their present efficiency just happen, like Topsy ?. Had the 
details been studied, had the waste been classified, had a plan been 
arranged ? When one wanted to go to Manchester one found from a 
Bradshaw or A.B.C. that a train left at a definite hour, and knew it 
would arrive at a certain hour, and made an appointment on the 
strength of it. Had the managers of factories with no such control 
ever studied the human body? Did the hand or head move ofits 
own accord, or was any part of the body self-contained? He was 
reminded of the fable about a man who came to a violent end while 
the organs of his body were disputing as to their relative im portance. 
A factory did not consist of a number of watertight compartments; 
the whole organisation was there for a purpose, and effort must be. 
co-ordinated ; the various departments must work to a definite 
plan. Failure of delivery was a prime cause of the defective con- 
dition ‘of factories. Preference was given to certain orders, other 
orders were delayed, and the routine of the manufacturing depart- 
ments was dislocated. Delays in delivery caused genera] dissatis- 
faction to customers and were detrimental to effective and economical 
operation. No promise should be made by the salesman without 
securing confirmation from the factories, and no date should be con- 
firmed by the latter unless they could assure delivery on the date 
promised. The reputation and good-will of the firm were largely 
dependent on the successful solution of that problem. There were 
substantial items of expenditure in tracing delayed orders and in the 
attempt to satisfy disappointed custumers, and the same expendi- 
ture of money and energy properly directed would enable all material 
in the process of manufacture to be properly recorded at the various 
stages and permit delivery dates to be adhered to. This was prac- 
tically impossible without a predetermined schedule of operation, 
salesmen were at a disadvantage in securing orders. and it must react 
to the detriment of the enterprise. Adequate means must be found 
for establishing delivery dates before the material entered the factory 
and for ensuring reliability in operating performance. An English 
manufacturer who planned his own time carefully, when asked why 
he did not follow the same plan in controlling his works, told him 
(the lecturer) that the work was so varied and the operations 80 
complicated that a time table for his employees was not practicable 
He (Mr. Whiteford) suggested that the reasons he put forward made 
the proposed plan all the more necessary. Some factories worked 
entirely on orders received and some manufactured for stock, some 
dealt with all stages from the raw material to the finished product, 
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while in some trades the work was divided. In the textile, some 
factories spun the yarn, others wove the cloth and others dyed it. 
Each industry had its own problems. There was no system of 
arranging a planning department that was applicable to all fac- 
tories. Each factory had to be studied, and the design worked out 
accordingly. , The best method must be developed for each depart- 
ment, and the plan must be designed to ensure co-ordination of 
effort among all the departments. It was axiomatic that the 
greater the variety of lines produced and of the productive effort 
required and the greater the irregularity of sizes of orders and 
deliveries, the greater was the need for a central control to regulate 
the movement of all material and to direct effectively all inter- 
related and inter-dependent effort. Unless the reason for a planning 
department was understood it would be impossible to successfully 
solve the problem. Such centralised control, in conjunction with 
systematic planning, had served in certain factories to increase the 
output of certain departments as much as 150 per cent., and an in- 
crease of 60 or 100 per cent. in the total output of factories was not 
uncommon. The foreman planned the work over which the indi- 
vidual hand had supervision. Waste resulted not because the fore- 
men did not plan, but because they did not plan collectively. Each 
foreman must keep in touch with the progress of the work in all 
departments, the planning of work which concerned several 
departments must be co-ordinated to secure economical operation, 
and the material must be moved from department to department to a 
schedule. Every foreman could not be familiar with all the require- 


ments, hence the necessity of creating a special staff for the work.’ 


That department was known as the planning department, and it 
dealt with the analysing, distributing and routing of all orders, and 


it could by records make adjustments from. day to day or hour to. 


hour in the work of all the departments, and thus maintain & proper 
balance. Before that staff could begin its work it was necessary to 
analyse the conditions under which the product was manufactured, 
so that the best form of control could be established, and the most 
suitable method adopted for regulating the output. Failure might 
occur by attempting to install, without previous study, a plan 
which had proved successful elsewhere. If the product were a single 
article, and each department contributed to the completion of the 
work the planning was comparatively simple, if it consisted of 
several articles which passed through all the departments in regular 
quantities the planning was not difficult, but when it consisted of 
numerous articles which neither passed through all the depart- 
ments, nor required the same proportions of productive effort, the 
problem became complex, in which case it was necessary to analyse 
the situation before a decision could be reached as to the problem 
involved or the best method of approaching it. When the work of a 
factory consisted of a single order for one piece which might never be 
reproduced, the basis of planning must be that of estimating the 
time required. In that case detailed planning might prove too 
expensive for practical purposes. Where repeat orders were received 
for a piece or a number of pieces, centralised organisation might be 
advantageous, but that must be determined by the existing condi- 
tions. In factories where stocks of finished products were main- 
tained the regulation of production was more easily controlled than 
in those where manufacturing was for contract orders. Data of the 
capacity of each department must be provided for the manager, as 
reliable estimates could not be furnished unless it were known how 
much work could be delivered by each department ; and the time 
required for each operation must be ascertained from the records 
of performance. Complete records should be compiled of the 
articles required, the operations involved, and the sequence of the 
departments and machines by which the operations were performed, 
and if the article were composed of numerous parts it would be 
advantageous to deal with components as individual units. All 
those parts would not go through the same departments nor require 
the same operations, but all the elements of the finished product 
must reach the assembling room at the proper time and in the proper 
quantities, the route, number and length of the operations involved 
in the production of each element must be tabulated. The working 
unit should be some section of a department. The smaller the units 
the more effectively work could be kept under complete control. 
The manufacture of each clement must be scheduled step by step, 
and the date when each clement should enter the process of manu- 
facture must be determined, otherwise some might not reach the 
assembly department when required. Before making the schedule 
of work it was necessary to ascertain that there was a sutflicient 
supply of material on hand, so that the buying of the material was in 
accordance with the need; of the factory. as determined by the plan- 
hing office records. It was also the duty of that department to see 
that the material for each unit was moved in accordance with the 
schedule of working. The effects of each failure on the inter- 
related units must be studied, and it might be necessary to make 
adjustments in respect of those units. When the work was delayed 
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the planning department were in a position to determine whether 
extra time should be worked or whether the work of the inter-related 
departments could be adjusted without material loss of output, 
Obtaining a work schedule for machine operation was simple; the 
most difficult problem was to find the capacity of hand work. 
Special effort had been made in recent years to ensure greater 
reliability in work involving manual operations, working conditions 
had been standardised, and detailed educational facilities had been 
provided. Delays would occur through faulty material or through 
machines breaking down or from other causes. The planning office 
should have a record of all delays and failures, and the information 
would indicate the changes necessary to eliminate some of the delays 
in the future. If alterations were made in the pre-arranged schedule 
there would be a reduction in output. Extensive alterations could 
not be made without affecting the production and increasing the 
amount of waste. The planning statf had to make adjustments so 
that the product might be delivered in the shortest time with the 
minimum of productive energy. The primary object of the planning 
office was to ensure complete control of production and relieve the 
managers and foremen, so that they might concentrate on more 
important duties. If that control were consistently exercised the 
work would be effectively checked at each stage of operations. The 
planning records were the starting point of all calculations of costing, 
wage payment, and storekeeping, and the recording of production 
should be designed to serve those important functions. The super- 
visor of the planning office should have considerable executive 
ability, and should have the title of production manager, and those in 
charge of each section of the department must be capable of sharing 
the responsibilities involved. The production manager should re- 
port to and receive his instructions from the works manager or 
managing director, and the duties of the office should be clearly 
defined to avoid overlapping or confusion between those responsible 


for planning and those responsible for operation. Weekly meetings 


should be attended by the members of the planning office and the 
foremen to discuss the plans. The comprehensive administrative 
planning, which was essential in present day factory methods of 
operation, included the co-ordination of the problems of production 
and distribution. The inclusion of the distribution problem in- 
volved co-operation between the production and sales departments. 
The centralisation of production control would enable the output of 
the factory to be secured with a minimum of waste of productive 
energy. The trend of modern manufacture was to introduce more 
and more machinery. Idle equipment was a source of waste, and 
control would indicate where waste prevention methods could be 
applied. Interruptions of work, misunderstandings and mistakes, 
wasteful operation, unnecessary machines, misdirected effort and 
useless records were only a few of the causes of high costs, reduced 


profits and low wages. 


DISCUSSION. 


Mr. BUTTERWORTH said there was hardly anything to criticise in the 
lecture. Would one start to build a house without sending for an archi- 
tect ? The architect calculated the strains and stresses of materials 
necessary, and drew up specifications. That was carried on in everyday 
life, and it was still more necessary to adopt such principles in works. 
The planning department, as organised by some of our American friends, 
was manned by young men with college education, plus five or six years 
in an engineering shop. The first job they had to consider was the lay- 
out of the building. Works in this country had been planned in such a 
way that they could never pay. Material wanted in one place was put in 
There should be a model to show where machines, &c., were 


in another. 
to be put. That was one of the first functions of the planning depart- 
ment. The lecturer did not deal with the question of finding out what 


certain jobs were going tocost. Managing directors of engineering shops 
often knew nothing of engineering, though they were good business men, 
and had to delegate their duties to other men. An order came in for 
crankshafts, and a foreman, who was not an educated man, was sent for, 
and he said he would say so much for this and so much for that. The 
whole thing was rule-of-thumb, and it must be stopped. ‘The Americans, 
dealing with a similar case. put three of their best men to do certain 
operations on the crankshaft, and cinematograph films were taken, 
which showed that one man did certain cuts in the shortest time, while 
another man was quickest on another cut. The standard times for the 
rest of the shop were fixed at about 33 per cent. less than these record 
times, a price per piece was fixed, and also a bonus, which was an incentive 
to men to do their best, and the rate once fixed by the planning depart- 
ment was never cut. When workmen found their employers were 
going to be honest with them there would be such co-operation in the 
workshops as this country had never seen. 

Mr. Toocoop said the proposed system seemed merely the introduc- 
tion of intelligence in Jooking ahead, and taking a view in anticipation of 
actual requirements, Scientific management meant getting down to the 
bottom of the thing. The great drawback was the difficulty of intro- 
ducing it here. The workmen thought it was introduced to make them 
industrial slaves. He thought we must make a man less of a machine 
than before the war, and make the machine do the work. If it were 


676 


put to the men in that way he thought they would see it was something 
to their interest, which would save time and trouble, and enable them to 
make more money. Did Mr. Whiteford think cinema films should be 
shown of the operations in the best factories in this country to popu- 
larise the system and remove suspicion ? 

. WILLMOTT said he had spent his whole life more or less in factories 
in the engineering and electrical line in England, and he did not like it to 
be said that we. were not carrying out scientific management. There 
were many works here carrying it out with success. He had done it in 
more than one. He did not like the planning department running the 
whole show. After that department had planned the operations and 
laid down the system he thought it better that the job should be taken 
over by a progress department. 

Mr. Impry thought it was partly a confusion of terms. In starting 
this work one had to learn the meaning of some of those words which had 
come from America. The word “control,” he thought, when he took 
up the subject some five years ago, meant discipline, and he had been 
working on the subject some time before he realised that it was the kind 
of control the railway companies had over the despatch of trains. Mr. 
Whiteford described the planning department as one that was bom 
complete, but he thought it would come into the factory as a child, and 
develop later. We had not enough imagination to see that advice was 
right until we had tried it. l 

Mr. Coox said a progress department running in conjunction with a 

lanning department made a lot of double records unnecessary. He had 
n in factories where the two departments had been run separately 
and in others where they were run jointly, and he thought the latter was 
more economical. He presumed that Mr. Butterworth meant that rates 
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should not be cut while the method of productiom remained the same. 
(Mr. BUTTERWORTH : That was what I neant.) ; 

Major PELLS said he was pleased that the lecturer had treated the sub- 
ject in such a way that his hearers could understand how to apply the 
system to any industry with which they were connected. He also 
thought the progress and planning departments should be run jointly. 

The LECTURER, replying briefly to the discussion, said he had at- 
tempted to handle the subject so that it would be in the nature of general 
information to those interested in the subject. He did not think there 
was a great deál of difference between industries in-America and on this 
side. When he heard the general impression spread that the American - 
manufacturers were very highly organised he thought of the story of a 
railway president who was introducing betterment plans for the em- 
ployees, and was told by a man who had been tapping the wheels of the 
trains for 49 years that “he would be damned if he knew’”’ what he 
tapped them for. In all factories many things had been done for years 
without anyone knowing why. Scientific management was not new. 
Time studying was done 150 years ago, and Babbage made time studies 
about 1822. The question whether the time study, the costing or other 
functions should be under the control of the planning department de- 
pended on the kind of factory and the entire situation. It might be 
applicable in one case and not in another. The reason there had been 
so much objection to matters of that kind was that attempts had been 
made to pick up a system, and put it in bodily without studying the 
various factors. He could not say how the application of the cine- 
matograph to propaganda work would result. The progress department 
was part and parcel of any planning office. The planning department 
was the progress idea extended. 


Automatic Valves for Motor-Driven Air 
Compressors. 


Heretofore, in driving motor-driven air compressors, no efficient and 
inexpensive method has been found that would automatically unload 
the compressor before starting and stopping the driving motor, and 
thereby reduce the wear and tear of the aut. l 

Further when the consumption of air is small relatively to the capacity 
of the compressor, it would be economical to automatically stop the 
motor when the pressure in the receiver rises to a certain predetermined 
maximum and start it again when the pressure falls to a predetermined 
minimum. On the other hand, when the consumption of air approxi- 
mates to the full capacity of the compressor, it would be preferable to 
run the motor constantly, unloading and loading the compressor at the 
maximum and minimum pressures respectively. 

The British Thomson-Houston Company have now patented and 
developed a magnetio air valve, by which it is claimed that the above 
resulte may be obtained automatically and efficiently. It is used in 
conjunction with the company’s automatic starting gear. 

The magnetic air valve ensures that the air compressor is unloaded 
before current is switched on to the motor, as well as throughout the 
starting period, the load being thrown on only when the motor has 
reached its normal speed. This considerably reduces the current required 
at starting, and permits a starting gear of lower capacity to be used 
than would otherwise be necessary. The valve operates similarly when 
stopping the motor, unloading the compressor before current is switched 
off. This enables the compressor and motor to slow down gradually, 
and prevents undue strains on the heavy moving parts. 

In order to run the compressor continuously, a small switch is closed, 
the load then being automatically removed when the air pressure rises 
to the maximum and thrown on when it falls to the minimum. 

In whichever manner it is determined to operate the compressor 
either intermittently or continuously, no further attention is required 
after closing the main switch, the subsequent operations being entirely 
automatic. 

Apart from the economy of current and compressed air, the smooth 
working of the compressor due to the absence of severe strain at starting 
and stopping conduces to a minimum of wear and tear on the compressor, 
the life of which should be considerably lengthened and repairs reduced 
to a minmum. 

The essential parts of the apparatus are a pressure governor, & con- 
po starting gear, a magnetic pilot valve, a time lag dev ce and a lever 
switch. 

A main unloading valve and a non-return (or check) valve are also 
required, placed on the delivery side of the compressor, these being part 
of the compressor equipment. 

The magnetic air valve is a combination of an electromagnet of the 
contactor type, a two-way valve, and a small switch controlled by a 
dashpot. These parts are not of the nature of untried apparatus, but 
are such as have been commonly used on B.T.-H. contactor panels, or 
in steam locomotive practice, and have demonstrated their reliability 
in actual use for years. They are supported on a slate base, with corner 
feet for bolting to a vertical surface. 

The diagram (Fig. 1) shows the compressor at rest and the receiver fully 
charged. Valve V, being open, admits air from the receiver to the 
unloading valve, thereby opening the compressor cylinder to atmosphere. 
When the demand for air is such that the pressure in the receiver falls 
to a predetermined minimum, the pressure governor switch A closes ; 


this energisés and closes the auxiliary contactor B and interlock C 
attached thereto. Current then passes by way of interlock C to the main 
coil D of the automatic starting gear and starts the motor. 

The starting contactors are omitted from the diagram for the sake 
of clearness. Each contactor operates under current limit control—t.e, 
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Fig. 1.—Dracram oF B.T.-H. MAGNETIC AIR VALVE FOR AIR 
COMPRESSORS. 


the second contactor cannot close until the starting current, which had 
risen when the first contactor closed, has fallen to a predetermined figure, 
and so on during the complete operation of starting. As yet the pilot 
valve solenoid F is not energised, its circuit being interruped by the 
interlock Æ attached to the last main contactor ; the valve V of the pilot 
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valve therefore remains open, and air passes from the receiver to the 
unloading valve. 

As the same time as the last contactor closes, cutting out the last 
section of the resistance, the motor having then attained full s : 
the interlock Æ closes, current then passing to the pilot valve solenoid F, 
which closes, thereby forcing down the ro G, closing the upper valve V, 
and cutting off the supply of air from the receiver, At the same time 
the valve V, opens and the air contained in the unloading valve is free 
to pass through the pipe H, the lower valve V, and out at the opening J. 
The unloading valve now closes, loading up the compressor. It will be 
_ seen that the load was not applied until the motor was uptospeed. The 
closing of the pilot valve solenoid F also closes the interlock K in parallel 
with the interlock C. 

When the demand for air decreases and the pressure in the receiver 
rises to the predetermined maximum, the pressure governor switch A 
opens, thus opening the auxiliary contactor B and the interlock C. The 
pilot valve solenoid F is therefore de-energised, the rod G is forced 
upwards by meanst of the spring Q the lower valve V, closes and the upper 
valve V, opens. Air from the receiver then passes Once more through 
the valve V_ to the unloading valve, which opens, thereby unloading 
the compressor. 

During this period the main contactors are not affected, being kept 
closed by the interlock K, the movement of which is delayed by the 
dashpot M. After a predetermined period of time has expired, this 
interlock opens, tripping the main contactors and stopping the motor. It 
t e Dora that the motor is not stopped until the compressor has been 
unlo ; 
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Fic. 2.—B.T.-H. MAGNETIC AIR VALVE FOR AUTOMATIC LOADING 
AND UNLOADING oF AIR COMPRESSORS. 


By closing the lever switch L the compressor will run continuously, 
the pressure governor A then having no effect on the main contactor D, 
but only on the unloading valve through the operation of the pilot valve 
the compressor being loaded or unloaded at the minimum and maximum 
pressures respectively. | 

When large multi-stage compressors are used, involving the use of 
intercoolers and much piping, the continuous loading and unloading of 
the compressor means a considerable loss of compressed air. In these 
cases it is recommended that two air valves are used instead of one, the 
first air valve operating on the air intake side of the compressor, and the 
second one on the delivery side. As an interval of time elapses between 
the operation of the two air valves—i.e., between the closing of the 
intake and the opening of delivery, the compressed air contained in the 
system is allowed to be forced through to the receiver before unloading 
takes place, so that when the delivery side is opened to atmosphere it 
is practically at atmospheric pressure. 

B.T.-H. magnetic air valves are made for pressures up to 300 Ib. per 
Square inch, an adjustable spring being provided for adjusting to the 
pressure required. They are made in two types, for alternating and 
and direct-current circuits respectively, and to suit voltages up to 550. 
Magnetic air valves are supplied either as separate units or may be 
combined with a pressure governor on the same base. 
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Electricity Supply Bill. 


In our issue of the 30th May (p. 632), we gave a list of the amendments 
proposed by the Incorporated Municipal Electrical Association, and in 
our last issue we gave a summary of the views of the London County 
Council. Several other local authorities have criticised the Bill, and 
among these are the Hammersmith Borough Council, who have adopted 
a report of the Electricity Committee. The amendments suggested by 
Hammersmith mainly relate to the constitution and powers of the Dis- 
trict Boards, and are as follows :— 

There is nothing in the Bill which assures the predominance of public 
representation upon the District Electricity Boards. The actual con- 
stitution and method of appointment of the members of the Board are 
not revealed and will be contained in Orders to be issued by the Com- 
missioners, but the retention by the Commissioners in their own hands 
of the power to appoint a Chairman and the limitation of the appoint- 
ment of Chairman to a person experienced in the control of large indus. 
trial undertakings, may easily lead to the exclusion of a public repre- 
sentative from that position. There is no reason why the District Board 
should not elect its own Chairman, and that Chairman should automa- 
tically become a member of the Advisory Committee, attached to the 
Electricity Commissioners. In any event the constitution of a District 
Board should be such as to assure the predominance of public repre- 
sentatives, 

With regard to the powers and duties of District Boards, it should be 
noted that the question of by-products appears to have been dropped, 
and neither the Commissioners themselves nor the District Board appears 
to take powers to carry on the by-product business. We suggest that 
the Government should be urged to make it quite clear that the District 
Boards will be authorised to carry on the by-product industry in con- 
nection with electricity supply. 

The provisions in Clause 7, which enables the District Board to refuse 
to take over a particular generating station in its area because it is either, 
so small, or is so situated or so equipped that it cannot conveniently be 
used for the purposes of the Board, is likely to give rise to adverse com- 
ment. The more satisfactory course would be to give the owners of 
such a station power to compel the District Board to take them over at 
the valuation provided by the Bill. l 

The Clauses dealing with the taking over of undertakings are, so far 
as many local authorities are concerned, manifestly unfair. In the case 
of Hammersmith and many other stations, the capital has been repaid 
at a much more rapid rate than the depreciation in the plant. There 
seems to be no reason why the local authorities’ undertakings should not 
be acquired on exactly the same terms as the company undertakings, 
namely, at cost price, less actual depreciation. The acquisition of the 
gite is excluded so far as the local authorities are concerned, but included 
so far as the companies are concerned. 

It is not clear whether the District Board need a special order to acquire 
or use land for a generating station. If a special order is not required, 
then it would appear to follow that land may be acquired and used as a 
generating station without any right or opportunity given to the local 
authorities or local inhabitants to raise any objection, and it will be noted 
by Clause 8, no person is entitled to restrain the use of land for the 
purpose. These powers are too arbitrary and should be modified. 

From the Metropolitan point of view the proposals to take over the 
purchasing powers contained in Clause 12 (2) must be carefully watched, 
and particularly the power enabling Commissioners to consent to a pro- 
posal by the Board to postpone the exercise of the right. If by any 
chance the District Boards were dominated by Company representatives 
a situation might arise which would prejudice the development of muni- 
cipal electrical enterprise in the Metropolitan area. 

There are several matters in the Bill which are left to the final decisions 
of the Commissioners without, apparently, any right. of appeal. It is 
always advisable where Government Departments take such definite 
powers that persons affected by the action of such Departments should 
have a right of appeal either to the Courts or to Parliament. 

The powers contained in Clause 16, whereby the Electricity Board 
may operate either by itself or by an authorised undertaker, or by a 
company established for the purpose, should be closely defined, so as to 
secure that in no circumstances a company should be established to take 
over the interests of what has hitherto been a municipal enterprise. For 
instance, the Board under the Bill, would be enabled to take over the 
Hammersmith enterprise on its present capital debt. The company 
taking over the enterprise on those terms would secure an enormous 
business at a ridiculously low figure to the disadvantage of the ratepayers. 

There is nothing in the Bill which prevents local authorities pushing 
forward with any contemplated linking-up schemes, and having regard 
to the declared policy of the Government the Council should proceed 
further with its proposals for forming a Joint Committee for the South- 
Western Metropolitan area and, if possible, extending the combination 
to the representatives in the North-Western area of the Metropolis. 


TS 


New Transport Company.—It is announced that some lec- 
tures will be given shortly at the Caxton Hall, Westminster 
(8.30 p.m.), in connection with Mr. A. W: Gattie’s system of 
cheap transport. The first lecture will be by Mr. A. W. Gattie 
on June 30th, when the chair will be taken by Col. R. E. 
Crompton, C.B. The second will be given on July 7th, by 
Mr. Roy Horniman, on the Transport Bill and Housing Bill, 
and the chair will be taken by Sir Harry Brittain, K.B.E. 
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Fostering the Telephone 
| Industry. 


The position of the telephone industry in this country 
differs very materially from that of other industries in that 
there is only one customer of any magnitude, namely, 
the Post Office. Consequently, the well-being of the 
industry must depend very largely upon the attitude of 
the Post Oftice authorities. To a large extent a similar 
position holds in most other countries, because the tele- 
phone system is generally a monopoly. Perhaps the 
position in America is of the greatest interest to us because 
the idea has got abroad that American practice leads in 
telephonic matters. In some respects this may be true, 
because the conditions have been such as to permit of very 
large developments in the United States. When, however, 
we come to the solution of problems which concern us 
more particularly in this country, our telephone engineers 
have a record of which they have no reason to be ashamed. 
There is no doubt that when it has been necessary to 
tackle special problems our engineers have equalled, and 
in some respects surpassed, American achievements. AS 
examples, we may call to mind the loaded submarine 
telephone cables, which were worked out practically in 
this country, without other experience from which to 
praw. Then again, there are the balanced circuits of the 
London-Liverpool trunk telephone cables. Further, it 
may be said that the experimental automatic exchanges 
in this country are more highly developed than any others 
in the world, although they may not be on so large a 
scale. | 

Now the position in the United States is largely due to 
the close relationship existing between the main customer 
on the one hand (namely, the American Telegraph & 
Telephone: Company) and the main manufacturer (the 
American Western Electric Company) on the other. The 
Western Electric Company can well afford to carry out 
costly development work when it is practically certain 
that such work will be used commercially and, therefore, 
to their profit. ; 

In the United Kingdom the position is very different 
because here, on the one hand, we have State enterprise 
as virtually the only customer, and it is impracticable for 
the State to have an ordinary commercial working arrange- 
ment with manufacturers. On the other hand, as manu- 
facturers we have not merely one company but several. 
It mav be advantageous that there should be several 
manufacturers, or this leads to competitive effort; but 
all such efforts are liable to be sterilised if they are not 
supported or encouraged adequately by the State. Al- 
though there cannot be anything in the nature of a working 
arrangement, we suggest that the Pest Office might very 
well encourage manufacturers to a greater extent than 
has been done hitherto. Jf the Post Office shows an 
inclination to purchase apparatus of American type there 
is little inducement for our manufacturers to risk the cost 
of development in various directions, for the simple reason 
that supposing the British Post Office rejects the idea 
there is no other customer in the country to consider it. 
It should be possible for the Post Office to trust its 
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engineers and to let them co-operate with those of. the 
British manufacturing firms, new methods and new plant 
being taken on their merits and independently of American 
developments. A leaning towards American plant not 
only tends to stifle British developments, but it leads to 
the risk of having to pay royalties or monopoly prices for 
such plant. Although it may be possible for the Post 
Office to stipulate in such cases that the plant shall be 
manufactured in this country, and even to call for the 
abandonment of patent rights, vet this does not improve 
the position of the British manufacturer. It is highly 
desirable that the latter should have the advantage of 
supplying the home market if he is to make satisfactory 
progress in export trade. For in telephone manufacture, 
owing to the enormous amount of detail, it is most un- 
economical for a factory to attempt two widely differing 
types of product, one for home and the other for export. 
If the Post Office would adopt a policy of co-operation 
with the British manufacturer any difficulty arising from 
a monopoly would be avoided, and. we may feel assured, 
that equipment would be secured which is best suited to 
British requirements. In passing, it may be said that 
the requirements of this country are by no means 
necessarily the same as those in America: For example, 
the London telephone system is geographically more 
extensive than any in America. | 

In conclusion, we may remark that the subject at the 
present moment is of very considerable importance. Owing 
partly to the progress in development and partly to changes 
in the economic position during the-last five years, an 
enormous demand for automatic telephone equipment has 
now arisen. The demand is not limited to this country. 
Australia has already made much progress in this direction ; 
in South Africa a decision has been made in favour of 
automatic telephones ; even in India and in the eastern 
parts of the Empire a similar demand is:arising. Italy 
has already begun the reconstruction of the telephone 
system on the autématic principle in every large city: 
and, lastly, autematic telephones are under careful con- 
sideration for London. It is, therefore, highly desirable 
that the Post Office should adopt such an attitude as will 
enable the British manufacturer to take his proper place 
in the markets of the Empire and of the world generally. 
We do not suggest that American apparatus should be 
excluded, but there is a difference between friendly rivalry. 
and slavish imitation. | HS ) 


Review. 


Can We Compete? BvG. E. Marrry. (London : Ske ffington & Son.) 
Pp. x. +159. Price 4s. Gd. net. l 


This is a somewhat sketchy little volume. The author first 
deals mainlv with education, stating in some detail the ground 
that is covered in Germany by technical universities, com- 
mercial universities and works schools. To those who are 
familiar with the syllabus in corresponding institutions in this 
country the facts given will be of interest, but there are no 
comparative data. In commercial education there is no doubt 
that Germany was ahead of this country, and it is well to have 
some information on the methods adopted. . 

In the remainder of the book the author becomes very dis- 
cursive, ranging from the training of women, so that they may 
become self-supporting, to the grouping of various class 
interests and the reclamation of peat bogs. Here and there 
the author touches upon points of importance to the trading 
public generally, such as loan banks, and the German cartel 
system; but we think he would have done better if he had 
restricted himself to these more important matters and dealt 
with them in greater detail. 
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Insulated Conductors in Relation to Cheap Wiring. 


By C. BEAVER, M.I.E.E. 


At the informal joint meeting of the I.E.E., the Electrical 
Contractors’ Association and the National Association of 
Supervising Electricians on May 27th, a large proport:on of the 


discussion on `“ The Electrical and Engineering Equipment of- 


Modern Small Houses ” related to the need for cheaper wiring. 
In a general way the cost of wiring may be regarded as being 
comprised of three main components :— 


(a) Cost of labour. 

(b) Cost of accessory materials (sub-divisible into 
electrical accessories such as switches, fuses, &c., and 
materials such as tubing, casing, &c., used in the running 
and protection of the wires). 

(e) Cost of insulated conductors. 


The relation of the cost of each of these components to the 
total cost varies, of course, with the grade and character of the 
installation, the method of running the wires—bearing as it 
does, on components (a) and (b)— being usually the basic factor 
in the determination of this relation. 

The likefihood ef diminution of labour rates appears to be 
sufficiently remote to make it fairly clear that relief in the 
direction of component (a) can only be obtained indirectly by 
cheapening components (b) and (¢), and a brief consideration 
of possibilities in this direction—from the point of view of the 
cable maker— may be of some interest at this stage, because 
the general ideas of evervbody connected with the subject 
appear to be in a state of flux, and it is therefore important 
that all aspects should be considered in relation to the general 
problem. 

In the discussion above referred to, several speakers advo- 

cated open wiring on porcelain cleats, but generally seemed to 
have in mind a more restricted application of this system than 
is often employed on the Continent and elsewhere abroad— 
t.e., confined to inaccessible places, and protected more or less 
by ordinary methods on interior walls and in other places 
where exposed wire might be liable to damage. 
. There would appear to be no sound reason why such 
“mixed ” systems of running wires should not be’ used, 
although there may be some minor objections, such as the risk 
of electrical discontinuity in isolated sections of metal con- 
duits and so on. Generally speaking, it would be logically 
sound to proportion the protection of wires to the risks of 
damage which their environments entail, and naturally these 
will vary from place to place in any installation. 

Coming to the broadest aspect of the matter, radical depar- 
ture from the accepted methods of the present day would not 
necessarily entail greater overall risks, because each system 
has its own particular merits and peculiar disadvantages, and 
these in themselves may not be gererally agreed upon among 
users Owing to dinerences in experience and difficulties of 
accurate diagnosis of troubles encountered with any one of 
them, whereby such trouble mav be debited to the wrong 
source—e.g., to method of installation instead of to inferior 
wire. For instance, the high esteem in which tubing systems 
are held by some contrasts sharply with the opinion of one who 
protests that tubing was foisted on to the wiring contractars 
* owing to a crisis in the bedstead trade,” the moral being 
that the balance of merits and disadvantages are really only 
determinable by wide experience combined with intelligent 
diagnosis of troubles and accurate summing up of results bear- 
ing on the overall factor of safety. 

In the case of the ordinary dwelling house aspect of the 
whole problem—which apparently loomed large in the minds 
of most of the. speakers in the discussion referred to—the 
average conditions are such that considerable latitude could 
be allowed with regard to methods of running wires. 

With regard to the strictly electrical accesscry materials 
(switch, fuse, ceiling rose and distributing fittings), seeing 
that the cost per article—given a certain minimum standard 
of excellence—is not capable of appreciable reduction under 


present conditions, the only relief obtainable would appear to 
lie in the direction of reducing the number of fittings. As 
regards the use of single instead of double-pole fittings, the 
possibilities are not likely to be applicable to the ordinary case ` 
of dwelling houses supplied from publicsupply mains for reasons 
which bring us to the proposals advanced by some of the 
speakers as to using bare or lightly covered wire connected 
to the earthed side of the supply system. 

Some of the older generation of electrical engineers will 
remember the troubles which led—in the eighties—to the 
B.O.T. Regulation 34 (a), which reads :— 


Connec- Where the pressure of a supply between the adjacent con- 
tion with ductors of e three-wire system of mains exceeds 125 volts, the 
earth of intermediate conductor shell be connected with earth in 
athree- accordance with the following conditions :— 

wire (a) The connection with earth of the intermediate conduc- 
system. tor shall be made et one point only on each distinct 


circuit—naemely, at the generating station, sub-station 
or trensformer—end the insulation of the circuit shall 
be efficiently maintaincd at all other parts. 


It is clear that in the ordinary case to which these notes more 
particular refer—dwelling houses supplied from public supply 
mains—the above-mentioned proposals would contravene the 
foregoing Regulation, which from considerations of its raison 
d'etre is not likely to be rescinded or modified. It follows that 
for general purposes any relief to cost by reduction or abolition 
—there is no practical dijierence between them for the purposes 
under considerat:on—of the insulation on one pole of an instal- 
lation is out of the range of practical politics. 

This remark does not, of course, apply to certain well- 
defined svstems of concentric wiring with definitely bonded 
and earthed outers, the use of these being specially circum- 
scribed by the I.E.E. Wiring Rules, as follows :— 

77. Earthed concentric wiring may only be used when connected to 
systems :— 


(a) Supplied through doquble-wound transformers so as not to be in 
metallic connection with the general system of supply ; or, 

(b) In which the use of earthed concentric wiring has been approved 
by the Board of Trade ; or, 

(c) Having their own independent generating plant. 


Reverting to the interdependence of the components of 
cost referred to at the beginning of this article, the chairman 
of the joint meeting, in summing up the discussion, referred 
to the use of tough rubber sheathed wire from the aspect of 
relieving the cost of conduit work, and pointed out other 
advantages atterdant on its use. While fully endorsing his 
remarks, it must be pointed out that this is a case of one 
component in the whole matter of cheap wiring being used to 
relieve the cost of other components—1.e., the type of insulated 
conductor is varied to relieve the cost of necessary materials 
and indirectly thereby the cost of labour. It is, however, 
to some extent discounted by the extra cost of the tough 
rubber sheathed wire, and, in erect, almost amounts to the 
cable-maker providing the conduit, the cores of this type of 
cable being practically identical (with the exception of pro- 
tective coverings) with the insulated wires which would be 
used in ordinary methods of installation. From this it is clear 
that a form of cable in which the cost of the insulated wires is 
reduced would be still further helpful. 

In this connection a form of V.I.R. twin wire and method of 
manufacture evolved by the writer* for field telegraph, mine 
signalling and similar work, fulfilling this desideratum as 
regards cost and inherently combining a number of advan- 
tages, rendering it eminently suitable for electric light wiring, 
may be of interest. 

Fig. 1 illustrates diagrammatically a cross section of this 
twin wire, in which a central strip of vulcanised rubber (a) 
forms the dielectric between conductors b and 6,, and this 
assembly is completely enclosed by two other vulcanised rubber 
strips cand c,, by an adaptation of the ` longitudinal ” method 


* Patent No. 114,872 Beaver and Claremont. 


630 


of wire insulation which is invariably emploved for insulating 
the ordinarv type of V.I.R. single wire. 

This produces an insulated twin wire of circular section, 
which, after vulcanisation, practically constitutes a rubber 
cord in which two conductors are completely embedded and 
definitely spaced apart. 

It should be noted that the strip (a) although shown in 
Fig. ] as a single thick strip, is in reality made up of two thin 


Bic. 1.—SEcTION OF CABLE. 


strips, treated on their adjacent surfaces so as to form a sort of 
cleavage line which permits each conductor—with its own 
complete dielectric—to be separated as desired when “ trim- 
ming ” the ends for connection to fittings. (For purposes of 
distinguishing the conductors at any part these two strips are 
made in different colours.) 
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due to this and to the insulation and assembly of the conduc- 
tors at one operation the thickness of dielectric between con- 
ductors may be varied according to requirements, whereas in 
all ordinary types of twin rubber insulated wire it is not less 
than twice the standard thickness on the separately insulated 
cores. 

This is due to the fact that the construction permits con- 
sideration of insulation between conductors independently cf 
insulation between conductors and earth. 

The external sheath may be of tough rubber if required, but 
in any case the commonly used protective coverings are all 
applicable to this form of twin wire. Experience shows that 
so far as electrical properties are concerned the results are at 
least equal to those obtainable from ordinary V.I.R. wire. For 
example, with 22’s S.W.G. conductors and a thickness of 40 mils 
between and 30 mils overall, an insulation resistance of 3,000 
to 4,000 megohms per mile is easily obtainable after the appli- 
cation of the E.S.C. pressure test of 1,000 volts for half an hour 
under the usual 24-hour immersion conditions. 

It remains to be seen to what extent the ` powers that be ” 
will be prepared to pass this construction or some slight 
modification thereof for electric hight wiring and allied pur- 
poses, so that any economies accruing therefrom may be duly 
taken advantage of by users to, it is hoped, the ultimate general 
benefit of the industry. 


Fia. 2.—-D1IAGRAM OF CABLE MACHINE. 


Although at first the assembly of the conductors and the 
central strip (a) was carried out in a separate pair of ` longi- 
tudinal rolls,” in tandem with another pair which applied the 
outer strips ¢ and c}, it was found to be possible by the pro- 
vision of certain mechanical die and guide arrangements to 
perform the whole of the assembly and rubber covering opera- 
tions with a single pair of ` rolls,” and the result was found 
to be improved by the simultaneous performance of these 
functions. 

Fig. 2 shows diagrammatically the essential parts of the 
machine, u representing the (double) central strip, b and b, the 
two conductors, and c and c, the outer rubber strips compris-. 
ing the overall insulation, while d is a guide for the conductors 
and central strip. There are also two guides, o, with passages 
o, to conduct the overall strips. The “rolls ` e4 and e; are 
grooved in the ordinary way. They are forced together under 
pressure applied by the screws shown at top and bottom of the 
housings f. and driven synchronously with the haul-off wheel Å, 
and delivered therefrom to a winding up drum not shown in the 
drawing. * 

A number of twin conductors can be simultaneously pro- 
duced side by sde on one machine. The requisite lay to 
ensure flexibility is put into the cores before vulcanisation. 

It will be seen that by this construction the separate insu- 
lation of the cores is obviated, and in add tion to the economy 


In anticipation of the fears expressed by one or two of the 
speakers that the economy obtainable from a new type of wire 
might be partially neutralised by manufacturing control, it 
may bs stated that if and when this form of twin wire has 
received the sanction of the authorities, manufacturing licences 
will be freely granted to a number of British firms so as to 
ensure ample provision for such demand as may arise. 


Wireless Telegraph Apparatus. 


We have received from Mr. W. Hamilton Wilson a short illustrated 
description of his patented discharge apparatus for wireless telegraphy. 
This depends essentially upon the charging of a condenser through a 
motor-driven interrupter. The interruption is made at the moment 
when the charging current is zero, sv that sparking does not occur: and 
at this moment, as the current is oscillatory, the condenser is charged to 
double the supply pressure. The interrupter is timed to close the 
circuit for the second time when the condenser (due to the oscillation) 
is again charged to nearly double the supply voltage, but this time with 
the reversed sign. This results in a greatly increased amplitude of the 
oscillatory current through the supply. This building-up effect con- 
tinues until a discharge begins to pass at the terminals of the secondary. 

At a later date we hope to give a more detailed account of this appa- 


ratus. 
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Electric Welding: Its Theory, Practice, Application 
) and Economics.” 


By H. S, MARQUAN D. 
(Continued from ‘page 647.) 
Summary.—In the present article the Author deals with electric arc welding, and after some general remarks on the subject he proceeds to 


the consideration of the equipment generally used in this process. A description is given of power equipments at present available, after 
which the Author passes to the subject of electrodes, electrode holders and protective devices, and then to the arc processe s. 


METALLIC Arc Process. 

The four ramifications of metal electrode welding are the 
Slavianoff system, the Kjellberg and Quasi Arc systems and 
that of the British Arc Welding Company. 

Slavianoff, a Russian engineer, first used a metal pencil 
directly as one pole of an are circuit. „However, although this 
system has been extensively used in the past in the United 
States, it has various shortcomings. The heat dissipated from 
the electrode is fairly great, and if too high a current density is 
used, the surface metal becomes oxidised and is projected into 
the weld, and thus causes serious defects. Also the deposited 
metal in its passage through the arc is oxidised by the sur- 
rounding air. The resultant welds even when carried out by 
expert workmen are hard and very low in elongation and con- 
traction in area, and unless annealed they are distinctly cold 
and short. 

Kjellberg improved upon the Slavianoff process by sur- 
rounding the metal pencil with a sleeve of non-conducting and, 
Tefractory material which is dissipated by the arc auto- 
matically in a gaseous form, yet at the same time a crater is 
formed at the end of the pencil which projects beyond and 
forms a guide to the molten metal in its passage through the 
arc. This sleeve, the patent claims, protects the deposited 
metal from oxidation and prevents heat losses. This method is 
a distinct improvement upon the bare metal electrode process. 
It has since been found that this sleeve can, in composition, 
be a flux containing various constituents to give the desired 
characteristics to the deposited metal and to supply to the 
welded stock the elements which are liable to be eliminated 
by the heat of the arc. 

The writer has concluded after a great amount of research 
work that this system is the best for commercial welding, and 
qs of considerable promise and capable of considerable improve- 
ment and extension. The results even so far as the svstem has 
been developed, compare very favourably with any process 
now used, and are even claimed to surpass results obtainable 
by any other system. 

THE QUASI ARC SYSTEM. 

In this system a metal electrode is coated as in the Kjellberg 
system, the difference between the two systems being the 
fundamental nature of the coating. In the latter process the 
sleeve covering, if it constitutes a flux covering (though the 
original patent does not claim that the coveringsshould embody 
or act asa flux in the true sense of the word) is usually a gaseous 
flux. That is, the flux protects the molten metal and auto- 
matically falls away from the metal pencil and covers the 
deposited metal in the form of an inert gas. and so protects the 
hot metal from the surrounding air. Moreover, the flux 
covering can be made the vehicle to carry ingredients which 
will mix with the welded metal, and the deposited metal 
thereby supplies desirable elements which have been destroyed 
bythe action of the arc, or additional elements that will give 
to the welded joint characteristics which may be specially 
-desired. 

The patents held by the Quasi Arc Electric Welding Com- 
pany were taken out by Mr. Arthur Percy Stromenger in 1912 
‘and 1914. The first patent is not now applied in commercial 
practice, owing to its obvious impractica bility. 

In the latter patents, the metal pencil is coated with blue 
-asbestos spun yarn, which is a ferrous silicate, said to be a re- 
ducing agent. The fusing point of the coating is varied to suit 
the current density used with any particular electrode, by 
smearing it with a composition, such as sodium silicate or 
aluminium silicate. 


Again, an aluminium wire can be bound closely to the iron 
electrode, and afterwards coated with the fluxed asbestos yarn 
The aluminium is said to act as astrong reducing agent, having 
a special affinity for oxygen at the temperature at which weld- 
ing takes place. 

The proportion of aluminium to the iron electrode is usually 
about 2 per cent. 

The action of the fluxed coating is to form a liquid flux, 
which, in turn, forms a pool of slag, covering the molten metal 
and surrounding the arc, which should be kept inside the pool 
of slag thus formed. The welded metal is thus well protected 
from the atmosphere, and moreover the flux cleanses the 
fused metal, dissolving any foreign elements which are thus 
brought to the surface. 

When a layer of metal has been deposited the sae must be 
thoroughly cleaned away before another layer is deposited. 

This method is claimed to facilitate the operation of welding, 
and that less skill is required to make a good homogeneous weld. 

In the Quasi Arc system the work to be welded is connected 
to the negative pole of the circuit, the electrode forming the 
positive pole. The initial voltage advised by the Quasi Arc 
Company to be necessary is about 110 volts. Series resistance 
is used to cut down the voltage to about 30 volts across the arc, 
which is kept as short as possible, about }in. 

Whether metallic arc welding is carried out by one or other 
of the above methods, the current used with various sized 
electrodes should be about the same. Table I. gives the per- 
missible range of current for different diameter electrodes 
which are on the market to-day. 


Table I.—Currents Advised for Various Sizes of Electrodes. 


Size of Permissible 
electrodes, current range. 
No TAS WO: aarcwea riere ead sanse Ne ae aeaa ii 12— 35 

A a Mr Te T st rer rer erro 35— 90 
ge oO: yr Rp E E yee 75—100 
» 8 5, Ssh Uainaiy tahoe wet E 90—145 
"E a re er re ree 110—160 
gus. PEC fe aed eka E 140—200 
E San E E TT erry 150—220 
"E E E E A TE E 230—275 


Various authorities advise other current values. However, 
the writer has standardised the values in Table I. after ex- 
haustive and numerous tests with all makes of electrodes. 

It will be noticed that for any one size of electrode the range 
of current allowed is fairly wide, and it might well be asked 
whether equally good results can be obtained with the use of 
any value of current between these limits. Possibly, yes ; 
but here the human element is the deciding factor. 

The most common error amongst arc welders is tO use too 
high a current, for the reason, possibly, that it is easier to make 
a weld, or, it should be said, to manipulate the arc; and, 
secondly, because the metal is deposited more quickly, and 
consequently the operator imagines that he is making more 
headway. The arc with too hgh a current is a great danger. 

The writer has always found that the best uniform welds are 
made with the minimum current which will properly fuse the 
electrode. The weld is usually cleaner, softer, more homo- 
geneous and consequently stronger. 

However, the guiding principle should always be that the 
value of current used should depend upon the mass of metal 
in the work to be welded ; the heavier the work the higher the 
current necessary to bring the metal to, and maintain it at, the 
requisite welding temperature. The size of the electrode 
should consequently be chosen for the job in line with its mass 
and the current best suited for the job. Table II. shows the 
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size of electrodes used for welding various sections of plates and 
sheet metal.. a 
Table IT.—Si-eof Electrode Required for Different Thicknessesof Metal 
l (Iron and Steel). 
@ Thickness of metal ` Size of electrode. 
S.W.G. S.W.G. 
ING IG. oiana a a No. 14 
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The figures shown in Table II. are based on average results 
after numerous tests and long experience. It may be pointed 
out, however, that an expert welder will probably obtain equal 
results using a No. 8 gauge electrode when welding plating 
above fin. This fact considerably facilitates the operation on 
repair work where the sections met with difier so widely. 
Nevertheless, it must not be forgotten that the use of ore 
standard gauge electrode should not be practised unless the 
welder has had a considerable experience, and is thoroughly 
tried out. 

Average values for welding mild steel plates are indicated in 
Fig. 40. To find the diameter of the metal electrode required, 
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Fic. 40.— RELATION OF APPROXIMATE ARC CURRENTS AND ELECTRODE 
DIAMETERS. 


select, let us say, a ĝin. plate, and follow horizontally to the 
thickness of plate curve, the vertical line through this inter- 
section represents about 110 amperes as the most suitable 
current to be used with this size of plate. Then follow this 
vertical line to its intersection with the diameter electrode 
curve which locates a horizontal line representing approxi- 
mately 5/32 in. diameter electrodes. In a similar manner a 
}in. plate will be seen to require 125 amperes, and a 5/32 in. 
electrode. 

The nature and mass of the work being welded, together 
with its initial temperature and capacity for dissipating heat, 
will considerably influence the current required. For instance, 
in the case of two } in. plates of considerable area, such as a 
large tank or ship’s hull plates, if lapped and requiring the 
caulking edges to be built up solid, or the wasted plating to be 
built up to the original section, as much as 200 amperes may 
be used with a 5/32 in. electrode, as the rate of dissipation and 
conduction of the heat put into the work will be large. 

It must therefore be borne in mind that only approximate 
figures as above can be given, as no hard and fast rules can be 
laid down, which will be applicable to a great variety of work. 
For standardised shop work, such as the welding of shell 
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casings, tanks, more or less small machine parts, &c., the above- 
tables and curves may be followed fairly closely. 


PREPARATION OF WELDS. 

A weld properly prepared is half done, since the facility of. 
execution depends to a great extent upon the arrangements. 
made by the welder in the preparation of the parts to be joined. 

Here again, hard and fast methods cannot be advised, as in 
detail this preparation varies considerably with the nature of 
the metal, thickness of weld, and, perhaps above all, with the- 
position and form of the parts to be welded. However, it 
does follow general rules which will serve as principles to 
indicate the method to be applied in each particular case. 

BEVELLING. 

By bevelling is meant the cutting to form an angle or slope. 
In the case of plates to be joined by welding, the bevelling of: 
edges to be butted facilitates the execution of the weld, ensures- 
the fusion of the metal throughout the thickness of the weld, 
and ofiers the advantage of enlarging the line of joining—that 
is to say, it avoids the consequences of too great a localisation 
of the defects—and last, but not least, it permits the addition 
of a greater quantity of metal, of better quality than the original: 
stock, and the better efiects of deoxidising agents and the 
defusion of elements destined to give to the joint the desired 
characteristics. 

Plates of a thickness below 4 in. are not usually bevelled on 
parts to be welded. From jin. to 3/16 in. a slightly sham- 
fered edge-to-edge preparation, forming a VY-joint of about 
45 deg., is sufficient. From 3/16 in. to }‘in. the edges to be 
joined should be VY at an inclination of 60 deg. For 5/16 in., 
and thicker plates, the joint faces should be V, and the lower 
edges set about 1/16 in. to $in. apart, with the inclined faces at. 
an angle 90 deg., or each plate at an angle of 45 deg. with the 
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verticle. Some authorities advise the form of V opening 
should be somewhat concave (Fig. 41, diagram A), and con- 
tend that this method allows of greater lateral movement at 
the bottom of the joint. The writer is of the opinion that the 
method of preparing plates as in diagram B is wrong, for in 
practice the fine edge is burned away by the action of the arc, 
and the deposited metal accumulates at the bottom of the V, 
but does not thoroughly amalgamate with the mass of the 
metal. 

If, on the other hand, the joint is prepared as shown in 
diagram C, better penetration is obtained at the commence- 
ment. The preparation shown in diagram A is certainly good, 
but in practice unless the joint surfaces have to be machined, 
hand preparation becomes expensive and takes a considerable 
time. The difierence in ultimate results obtained at the weld 
with each method do not warrant the extra expense in pre- 
paration entailed by diagram A. When the thickness of plate 
is 2 in. or over, the joint is best prepared as in diagram D, 
Fig. 41. If the two sides of the joint cannot be welded, then 
the joint faces are best prepared as in diagram C. 

The necessity for bevelling exists whatever the metal to be 
welded—steel, brass, copper, cast-iron, aluminium, &c. 
Welders who persistently weld edge to edge without bevelling 
thicknesses up to jin. always obtain unsatisfactory welds. 
Lack of penetration, adhesion or overheating of the metal are 
the natural results. 

(To be continued). 


ERRATUM.—On page 591 of THE ELECTRICIAN it was stated 
that the motor generator set shown in Fig. 32 was patented and 
manufactured by the Equipment and Engineering Co. This 
statement is incorrect, since the Ccmpany are working under 
licsnce from Messrs. Davies & Soames. 
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Heating and Cooking Notes. 


Problems of Desiyn.—In the past British manufacturers of electrical 
-accessories have shown a marked tendency to experiment at the 
‘ultimate expense of the consumer. It is, perhaps, a characteristic 
British trait that the designer, having worked out an idea on paper, 
is most anxious to see it manufactured and put on the market. The 
“consumer buys it, and finds out the defects that exist—its many little 
faults and inconveniences. In due course criticism filters back to 
the designer, and modifications in design are made from time to time. 
‘Some manufacturers are not averse to publishing advertisements 
in which they draw attention to a new design, and ask their cus- 
tomers to purchase the article, experiment with it, and give them 
the benefit of their experience. This policy is an unfortunate legacy 
handed on by the early pioneers in the electrical industry. It was 
practised by plant manufacturers in the early days, and whilst there 
was a certain amount of justification in those days, there certainly 
is not to-day. To place onthe market an article in the experimental 
stage is a most objectionable arrangement. American manufac- 
turers allows whatevertime and money is required to test exhaus- 
tively and try out an article before placing it on the market. If 
they want the benetit of experience from persons not connected with 
their works, then they pay for the advice or reports they require 
-and the apparatus is supplied without charge. Once the tests have 
been made and the final design settled upon, a large batch of the 
-articles are manufactured. It is then up to the sales department to 
sell the production, and they know that they are selling a tried and 
tested appliance. In addition to what we might have learned from 
the American manufacturer before the war, we as a nation have had 
during the war unique first-hand experience of mass production of 
standardised articles. We have succeeded with a small proportion 
of skilled and an immense proportion of unskilled labour and ma- 
-chined tools to turn out vast quantities of munitions, each accurate 
to a thousandth part of an inch. The war was practically a race 
between our machine shops and those of enemy countries, but we 
were able to win. In this case there was no question of the con- 
sumer experimenting with the product. The time has surely come 
when the British manufacturer can turn this experience to profitable 
-commercial account. There is a large market in which to dispose of 
electrical accessories of every description, A still larger market 
is to come in a few years’ tine. The manufacturer, however, must 
keep an eve on his designer. The design of the electric iron, or 
toaster, vacuum cleaner or table utensil, must be worked out to the 
last detail, tested and agreed upon. The apparatus must fulfil the 
-duty for which it is sold. Badgering the contractor, supply autho- 
rity or consumer to experiment with the apparatus must cease. 

Production.—The natural outcome of the foregoing policy is to 
produce the voods in quantity. To put faith into the product, and 
then make it in such quantities that the price is kept within reason- 
-able limits. Punchings, pressings and stampings should be employed 
as much as possible, coupled with as many automatic devices as can 
be employed in the machine shop for the production of those portions 
-Of the apparatus which have to be machined. It would be much 
better if the various British manufacturers now engaged in making 
-heating and cooking apparatus would agree amongst themselves 
to each make one or two articles in bulk rather than to each make 
20 or 30 articles in comparatively small quantities. This would 
tend to reduce prices, to bring small accessories within the reach 
of all consumers, and would allow supply authorities to issue larger 
-apparatus under competitive hire and hire purchase schemes. 
America has gradually arrived at the position when electrical heating 
and cooking apparatus is supplied by three firms, sufficient to main- 
tain competition, and each of these large firms is in reality the 
resultant firm from the amalgamation of smaller ones. Each of these 
_ three firms manufactures articles in bulk. Whatever the quantity 

-decided upon, they are made to the last one, each an exact replica 
of the original. Should a year's experience suggest a modification 
in design, this is embodied in the next batch of 100,000 or more. 
Thus, whilst the advantages of bulk production are secured, develop- 
ments and improvements are allowed to take place without hindering 
output. We have at our disposal in this country a huge quantity 
of machine tools, presses and stamping machines which could, 
‘without much difficulty, be adapted to mass production of electriacl 
accessories of every kind. 

Surely, after our experiences of mass production during the war, 
we do not require the stimulus of an American invasion to set this 
‘machinery in motion, to sting our manufacturers into action after 
their foreign competitors have gained a good start. The present 
-high cost of wages can only be offset by increased production. 

Selling.—The attitude of the average British manufacturer in 
‘tackling the selling campaign has been timid in the extreme. In 


this field he has almost entirely relied upon the supply authority 
and the contractor to find the field and to sell the product. There 
has been too great a tendency to look upon heating and cooking 
apparatus as a means for increasing the sale of electrical energy, 
instead of realising that it is up to the manufacturer himself to help 
promote the pubKe demand for Ris product. Compare the adver- 
tising pages of this journal and those of the “ Electrical World ” of 
New York. In the latter vou will tind that not only is the American 
manufacturer emphasising the advantageous points of the apparatus 
he offers for sale, but they also refer to the manner in which they are 
stimulating a public demand for the appliance. Whilst it is desirable 
that the supply authority should help to sell accessories, there is no 
necessity to rely entirely upon that assistance. The lamp manufac- 
turers have realised that the sales of branded lamps can be con- 
siderably increased by appealing direct to the public, through the 
press. Similarly, whilst the propaganda work which we hope to see 
put forward by the Electrical Development Asscciation will help to 
promote the use of electrical energy, and consequently electrical 
apparatus, it will still be necessary for manufacturers to do their 
share in addition by advertising their goods on a larger scale than 
previously both in the public and technical press. On the other 
hand, the custom which has developed for many supply authorities 
to stock their showrooms with apparatus lent by manufacturers 
on sale or return will have to cease. There should be no more reason 
to give a supply authority goods on sale or return than a contractor. 
There is far more energy put into selling goods that are paid for than 
into goods which can be returned if not sold. Supplving apparatus 
on sale or return is an expensive scheme for the manufacturer, and 
is liable to lead to an accumulation of old stock which has ultimately 
to be scrapped. 


, 


Electric Baking.—The “ Scientific American ” states that bread 
kept at a temperature of 140°F. will remain fresh for 48 hours. This 
leads to a possible solution of the night baking difficulty. If night 
work is to be abolished in the bread-making industry, and the public 
demand, unhe thy though it may be, for new bread is to be fultilled, 
then by baking in the day time and storing at night in a heated oven 
bread can be supplied fresh in the morning. The only type of oven 
that can be controlled thermostatically and left without attention 
is the electric oven. The Duparquet, Herot & Monense Company, 
of New York City, have produced ı specially designed oven for main- 
taining rolls warm and fresh, and similar ovens on a larger scale 
would do quite well for keeping bread fresh. Moist heat is obtained 
by heating water in a tank, which is either connected to the water 
supply or filled by hand as preferred, by means of an electric heating 
element. The apparatus essentially consists of a sheet metal oven 
mounted on girder legs, so that the oven stands at a convenient 
height. A self-closing door is provided, the door being split into 
two portions, the top half sliding upwards and the lower half drops 
down to form a shelf,on which a tray of rolls can be stood when 
emptying or filling the oven. The door is opened by means of an 
arrangement of levers operated by a foot lever. An air cushion 
device prevents the doors from closing with a bang, and is a neater 
arrangement for this purpose than a system of pulley wheels and 
counterweights. 


Progress by the Arora Company.—That suitably designed radiant 
tires and hot plates appeal to the public is evidenced by the progress 
which has been made by this concern, which was formed in May, 
1915, by Mr. F. S. Grogan, and the Messenger Company, of Lough- 
borough. We are informed that goods invoiced in February, 1919, 
amounted to as much as the invoiced value of all goods sold for the 
whole year of 1916. In December, 1917, the floor area of the Arora 
workshop was increased to five times the original space, and to-day 
further arrangements are being made to obtain greater floor area, 
with a view to meeting the increased demand for the firm's products. 
Leaving the special features of Arora fires, which were described in a 
recent issue, out of question at the moment, undoubtedly much of 
the firm's progress has been due to standardisation of design. The 
fire box of the Arora fire forms a separate standard part from the 
front of the frame, and is easily stocked complete with switches, back 
foot and cable. The various fronts finished in ditferent wavs are 
interchangeable with the fire boxes, so that any type of fire can be 
quickly supplied by assembling a tire box of correct voltage to the 
front of the casting of required finish. Thus, instead of carrying 36 
fires in stock to be able to supply a fire for, say, six voltages in six 
styles of finish, with the Arora method it is only necessary to stock 
six fronts and six standard tire boxes for different voltages : further, 
the six fronts nest together quite well, and the six standard fire boxes 


will stand one on top of the other, thus economising storage space. | 
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The Future of the Electrical Industry. 


The Views oi Mr. Hugo Hirst. 


Our representative recently had an interview with Mr. Hugo Hirst, 
M.LE.E., chairman of the General Electric Co., on the outlook 
of the British electrical trades. Mr. Hirst declined to be regarded 
as a spokesman for the industry as a whole, but consented to speak 
of the prospects as he sees them from the point of view of his own 
company, which is, of course, one of the largest electrical concerns 
in the country. It will be seen that Mr. Hirst insists upon the 
necessity for large combinations if we are to win and retain for 
Britain a far larger share in the world’s electrical business. He 
makes allusion also to other means by which British undertakings 
may enhance their efficiency, and is confident of good times coming. 

The first, ard obvious, aim (Mr. Hirst said) must be to increase 
the capacity of electrical production. The fiscal conditions which 
existed in this country before the war were responsible for a limita- 
tion in the size of our works, but already in 1914 we ourselves had 
considerable plans for extension. The war, as everyone knows, put 
a stop to the ordinary expansion of the electrical industry, as distinct 
from war work, and the first thing we have now to do is to take up 
again the business of meeting the commercial demand. 

In setting about this task it is necessary to realise that we must 
take into account first the large amount of electrical plant and 
appliances which Great Britain formerly imported, ar.d, second, the 
plant and appliances fornterly purchased from enemy countries by 
the British overseas dominions and by the British communities in 
such countries as Brazil, Argentina and China. We must be pre- 
pared to satisfy these larger requirements. Taking the case of my 
own company, we have felt that if we individually pursucd a policy of 
bold expansion, and everybody else did the same, we might have some 
day to face the problem of over-production. and for that reason we 
preferred to adopt the policy of consolidating interests. I-ooking 
in a number of directions we absorbed businesses like Chamberlain & 
Hookham ard Fraser & Chalmers, and we may Fave to take over 
other firms (which I must not name at the present stage) in 
order that, as one organisation, we may become a more complete 
and efficient industrial unit. At the same time such amalgamations 
will give the specialist concerns a wider scope for development. We 
are not alone in adopting this policy. Others are acting on the same 
principle, and in my opinion the result of the reduction in the number 
of firms—the substitution of powerful and efficient producing 
organisations for smaller firms less well able to cope with the trade 
demands of modern times—will be of great national benctit. 

It has always been a handicap to British firms competing in foreign 
markets that too many of us were specialists, and but few could 
supply complete equipment. Consulting engineers are not £0 
numerous in the newer countries that. they are always available for 
advising the customer on every detail, and therefore the customer 
abroad prefers, as a rule, to get his equipment compléte from one 
firm whose guarantee is acceptable. It is for this reason very often 
that orders have, in the past, gone to Germany or America. The 
forming of four or five important groups of electrical manufacturers 
in this country will enable us to secure comprehensive contracts 
for the benetit not only of the groups themselves but of many of the 
specialist. firms that remain outside. Alluding again to the case of my 
own company, where we fail to attract by offers of purchase we mean 
to undertake supplementary extensions, and, indeed, an extensive 
building programme has been prepared and contracts have already 
been placed. Unfortunately the speed with which such a programme 
can be carried out is dependent upon the rate at which demobilisation 
takes place. It does not need to be stated that the building work 
calls for bricklavers, joiners, glaziers, slaters, labourers—a whole 
battalion of allicd workers. 

It will be equally clear that the carrying out of such a policy will 
attract a considerable number of additional workers to the industry, 
and at the same time it will be necessary to renrganise the com- 
mercial side of the business to keep pace with the developments 
on the technical side. We have been able to do verv little in this 
respect, because we feel that until we know the firfal conclusions of 
the peace conference we have no sufficient ground to go upon. We 
might start on quite wrong foundations. Who can say to-day what 
will be our future fiscal relations with our Allies? We do not even 
know what will be the exact character of our relations with the 
Overseas Dominions, Neither do we know what powerof competi- 
tion will be left in the hands of the Central Empires. Above all. we 
do not know what will be our industrial relations with the United 
States ard Japan 


Only when the means of production are up to the new star dard? 
when the staffs are co-ordinated ard subordinated to suit the new 
conditions of trade in the world, will the time have arrived to- 
consider the new developments of which the electrical industry is 
capable. For our part, in order that the G.E.C. may take their 
share in the new developments, we have decided to establish a 
research laboratory on a considerable scale urder the directorship 
of Mr. Clitfoid Paterson, of the National Physical Laboratory, but 
even here we have to await the time when the buildings shall be up, 
and the equipment installcd before serious work can be commenced. 
We are aware, of course, of the possibility of social upheaval in: 
Europe, but it appears to us that the begt means to reduce the danger 
of such a happening is to look into the future with optimism. By 
building on the commonsense of the people, we are preparing for the 
increased business which the greater prestige of the Britain of to-day 
should warrant. Our own programme should be conclusive evidence 
that we ourselves are confident of good times for the electricak 
industry. It may appear a bold and extensive programme, but we 
believe we have kept within the limits of our rightful sphere, an 
our proper share in the electrical business of the country. We have 
made full allowance for similar programmes being carried out by other 
electrical and engineering concerns. 

Mr. Hirst was desirous of keeping the interview within the limits 
of immediate possibilities, but, in reply to a question as to banking 
facilities, he went a little further. “Iam not afraid (he said) of 
banking facilities not being readily forthcoming in the future be- 
cause, first the banks have organiscd for the purpose and have 
undertaken to supply finance, and, in addition, I trust to the fact that 
money easily flows to industrial urdertakings that can show good’ 
results. Urder pre-war conditions it was difficult to show good 
results, ard monev was apathetic towards the electrical industry, 
but post-war conditions will be such, I hope, that properly managed 
firms would be able to earn satisfactory dividends.” 

When speaking of the importance of reinstating men coming back 
from the Army, ard finding employment for thousands more in the 
extension of the industry, and thereby helping to relieve the pressure 
on the lahour market, ard to prevent discontent, Mr. Hirst mentioned’ 
an interesting arrangement made by the G.E.C. for the training of 
ofticers in the works. Young men went from the schools and the 
universities into the Army without completing their education, and? 
perhaps they do not quite realise now that at a future time they wilt 
be sandwiched between two generations that have been fully 
educated and technically trained. Mr. Hirst said the G.E.C. were 
preparing for such men a curriculum of intensive training, covering & 
period of twelve or eighteen months, and taking them right through 
the various departments of the works. Mr. Hirst emphasised the 
importance of such arrangements as in the interest of the men 
concerned—and they deserved it--and as of value in the securing. 
of a contented society. 


Electricity Supply Bill Expenditure. 


The financial resolutions of the Flectricity Supply Bill were considered 
Jast week by the House of Commons in Committee. The Treasury is 
authorised to advance sums not exceeding 20 millions in connection with 
the construction of interim works end to guarantee interest on stock 
issued under the Act up to 25 millions. 

Colonel GRETTON argued that this was not the time to embark upon 
adventures which would involve the State in a hability of 45 millions 
for capital and interest. He moved the substitution of tive for 20 
millions. i 

Nir HAMAR GREENWOOD, for the Government, pointed ont that tho 
probable expenditure for the first financial year would be £1,035,000. but 
it was impossible to state what would be the amount of the interest 
cuarentced by the Treasury, although it could not be the maximum of. 
25 millions. 

On the motion of Colonel GRETTON. progress was reported. 


In a memorandum (by the Home Office) on the expenditure likely to be 
incurred under the finencial clauses, it is stated that the whole of the 
expenses in connection with the administration cf the Bill will ultimately 
be borne by the District Electricity Boards proposed to be set up, amongst 
whom the expenses will be apportioned. During the first five years after 
the passing of the Act the expenses will be paid out of moneys provided 
by Parliament, but such moneys are to be treated as advances, and are 
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to be repaid with interest. It is difficult accurately to forecast this 
annual expenditure, but the salaries, office and travelling expenses of 
the Electricity Commissioners, their inspectors, assistants and staff, 
should not exceed £35,000 per annum. Under clause 3 the Commis- 
sioners, with the approval of the Board of Trade (or the Ministry of Ways 
and Communications), may cause necessary experiments for the im- 
provement of the methods of electricity supply to be made, and it is 
thought that the expenditure on this account will not exceed £10.000 
a year. Thismoncy will be recovered from the industry in the same way, 
and there will be no permanent charge upon the State. 


CAPITAL EXPENDITURE. 


Under clause 19 powers are sought for the Board of Trade (or Ministry 
of Ways and Communications) to expend on urgent works a sum not 
exceeding £20,000,000, This money is also an advance from the Treasury 
and will be repaid, with interest and such charges as the Treasury may 
require, by the Electricity Boards for the districts concerned when estab- 
lished. It is anticipated that this expenditure will be spread over five 
vears from the passing of the Act, as under: For financial year ending 
April 1, 1920, £1,000,000, for 1921 £3,000,000, 1922 £7,500,000, 1923 
£5,000,000, and 1924 £3,500,000. a total of £20.000,000,. 

This estimate is based on the known urgent requirements for new 
generating stations and plant, and is spread over the time necessary to 
cover the constructional period. It also covers the necessary trans- 
mission and inter-connecting cables and lines, having regard to the annual 
output from and capacity of British cable makers’ works. 


GUARANTEE OF INTEREST BY TREASURY. 


In clause 33 the Treasury are empowered to guarantee the interest, 
on such terms as they think fit. on stock not exceeding £25.000.000, to be 
issued by the Electricity Commissioners for the purpose of loans to 
District Electricity Boards or authorised undertakers where it appears 
that money necessary for the purpose of the undertakings cannot be 
otherwise raised on reasonable terms. It is impossible to sav in what 
cases (if any) it will be necessary to call upon this guarantee. The whole 
scheme is based upon the anticipation that the industry shall be self- 
supporting, and it is not expected that the guarantee will, in fact, involve 
the Treasury in any payment, but the provision is regarded as necessary, 
if onl y for the purpose of facilitating the issue of such stock as may be 
found to be required. 


Nationalisation v. Private Gontrol. 


During the past week the Coal Commission took some interesting 
evidence upon the probable effect of the nationalisation of coal upon 
the industries of the country and upon the question of the nationalisation 
of the mines. 


Lord HALDANE said he thought the success or failure of nationalisation 
depended upon the possibility of good management. Supposing they 
got a staff out of the business world, the Minister must be a man who 
felt that he had only one thing to consider, and that was to make a success 
of the department entrusted to him. It would be fatal for him to allow 
private members of Parliament to guide him in making his decision. 
The great thing was to get a Minister who was responsible to Parliament 
in the fullest sense, and vet was not afraid to take the initiative and come 
to Parliament for its approval. 


Sir WILLIAM SLINGO, the late engineer-in-chief to the Post Office. gave 
evidence, and said that the transfer to the State of the telegraph and 
telephone undertakings had been beneficial to the community, as a more 
extended service had been provided. From the financial standpoint, it 
Was possible to lay out plant more economically if only one administration 
was concemed : economy of staff was also another factor thet must not 
be lost sight of. On the other hand, State employment was not an 
unmixed blessing either for emplover or employee. It was intended to 
renew @ very large number of exchanges and a considerable portion 
of the outdoor plant, and that would undoubtedly have been done but 
for the war. Development was now being resumed, and a heavy pro- 
gramme had been undertaken for the current vear. Autematic tele- 
phones had been installed in about 14 different exchanges, from Paisley 
down to Portsmouth and Newport, and the largest end latest was in 
leeds. In America the telephone system was in the hands of private 
companies, but he thought we were ahead of America in spite of the war. 
He had had no difficulty in getting capable enyinecrs at the Post Oftice, 
and he thought there would be no difficulty in tinding mcn to do public 
reTvice work generally. 

: Mr. J. Horace Bownen, chief engineer and general manager of the 
Poplar electricity department. said that public control of electricity 
Supply had produced better results in every respect than company control. 
Electricity supply should ultimately become a department under the 
Ministry of Coal. All coal should be worked and graded et the colliery, 
and the highest calorific value should be transmitted to the longest 
distances, Coal refuse should be distilled and energy produced therefrom 
at the pithead, in order to save the cost of transport. Under a national 
scheme of coal distribution the electrical engineer would be relieved 
of the necessity to become a coal expert. With the full development. of 
electricity supply, a large revenue to the country could be raised by 
Varying the price of electricity one-tenth of a penny per unit, which 
would produce a revenue of £45,000,000 per annum. 
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Legal Intelligence. ; 


a a] 


The Marconi Arbitration. 


Mr. Justice A. T. Lawrence has continued the hearing of the claim b- 
Marconi’s Wireless Telegraph Company against the Postmaster-General 
for breach of agreement. 

Mr. Goprrey C. Isaacs, managing director of the Marconi’s Wireless 
Telegraph Company, said that the company was founded on July 20, 
1897, with a nominal capital of £100,000, It then possessed one English 
and four foreign patents. but since that date the capital had been in- 
creased to £1,500,000, The installations fitted in ships were dealt with 
by the Marconi International Marine Communication Company, which 
was started by the Marconi Company in April, 1900, with a capital of 
£350.00), About 2.587 merchant. vessels were now fitted with wireless 
installations, and their company “ operated ° 90 per cent. of the ships. 
Marconi’s Wireless Telegraph Company was associated with a number 
of other companies. He could not say what was the position of the 
Marconi Company in Russia. The Bolshevist Government had taken 
very good care of the company and those who managed it. He could not 
say whether the Bolshevist Government paid for the messages, but one 
of the directors of the Russian Government, who was fortunate enough 
to escape from Petrograd by a substential payment to the Bolshevist 
Government, informed him tnat before his departure the Bolshevist 
Government had paid the Russian company 1.700,000 roubles in paper. 
The English Marconi Compeny had an interest in other companies to the 
extent of a minimum of 40 per cent. From 1896 to 1919 the number 
of patents taken out was 1,736. From 1896 to 1910 the development of 
Marconi’s Wireless Telegraph Company on the commercial side was not 
as efticient or extended as on the technical side, mainly due to not having 
had sufficiently energetic management ; but also due to the fact that they 
allowed anyone to use their patents. The Germans usurped the Marconi 
patents, and used them all over the world in competition with the Mar- 
coni Compeny, and set much lower prices than the Marconi Company 
could afford to quote. In 1911 the company acquired the patents of Sir 
Oliver Lodge, and in 1913 they obtained control of the Goldschmidt 
patents, and in 1915 they acquired control over the Poulsen patent, 
outside North America and Scandinavia. The Marconi Compeny con- 
trolled almost every patent of value in wireless telegraphy. Up to the 
outbreak of war it had an arrengement with the German company by 
which they were not to compete. The Marconi company was not to 
compete in Germany and Austria. and the Germany company was not 
to touch any of the British countries. In research work the company 
had spent £450,000, and it was now spending at a far greater rate in that 
respect. Mr. Marconi was alweys at work: he hed recently bought a 
vacht to facilitate his work and put himself in any part of the world for 
experiments. From the long-distance stations messages hed been sent 
from 12,000 to 13.000 miles-—from Carmarvon to Austrelia for Mr. 
Hughes, the Commonwealth Prime Minister. The Carnarvon station 
was originally erected for a service of about 3.000 miles, between Car- 
narvon and New York. end wes not intended for communicating with 
Australia. A station for commerciel purposes from Carnarvon to 
Australia would require a higher power then it had at present. 

In cross-exemination, Mr. Tseacs seid the claim was for £7,182.000. 
He always regarded the contract ase. very veluable one. but he hed never 
put a figure on it because he never went into thet. He did not realise 
that it was worth £7.000,600, With complicated figures it was difficult 
to estimate the amount unless one worked it out es his auditors had done. 
If the Imperial Chein of wireless stations hed been built when they 
were proposed to be built it would heve been possible to send wireless 
messages to Austrelia. Tf the station at Devizes had keen completed it 
would have been possible to do so end g tremendous emount of money 
would have been saved by the Post Office. who would thus have avoided 
sending through two or three stations. The Commonwealth Govern. 
ment were most anxious to put up their station. They would have put 
up the whole six stations simultencously, just as they put up 13 stations 
for the Admiralty in all parts of the world. 

The SOLIcIToR-GENERAL put to witness figures relating to ceble traffic 
in recent years with the view of sbowing how thet tratie was affected by 
war, and Mr. Isaacs said he thought the trade of the world and the 
telegraphic tratie of the world would be phenomenal after the war, in 
consequence of the extraordinary conditions which hed arisen and in 
consequence of the entirely new competitive conditions which were 
going to obtain direetly the restrictions on trade were removed. A 
number of questions as to the wireless tre tie between Clifden and Glace 
Bay. &ec., having been answered, Mr. Marconi seid his contention all 
along had been that the wireless did not take away trom the cable traffic, 
but created additional trafic by offering lower rates, 

The hearing was adjourned to June 24th. 


Fatent Amendn ent Application. 


The Court of Appeal on June Sth delivered their reserved Judgmer 6 
upon the appecl of the British Thomson-Houston Company, Ltd.. from 
a judgment of Mr. Justice Sergent refusing the application for liberty 
to amend the specification of Letters Patent No. 21.513 of 1906, for an 
alleged invention releting to a process for the treatment of metallic 
tungsten and for the manufacture of electric filament lamps. The 2 ppli- 
cetion was made under a section of the Patents end Designs Act, 1907, 
which Counsel for applicants contended enabled an emendment to be 
made in the event of en action for alleged infringement. having failed. 
There were several opponents to the application, the chief being Duram 
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Ltd., whom applicants unsuccessfully sued for infringement in 1916, Mr. 
Justice Astbury’s judgment being upheld by the Court of Appeal and 
the House of Lords. Mr. Justice Sargant held that the amendment 
sought to be made was not one authorised by the Act and neither were 
the circumstances such as to justify the exercise of his discretion in 
favour of applicants apart from the Act. He said the amendment would 
substantially alter the nature of the invention ; in addition it would give 
applicants fresh opportunities for atteck on new lines, end even if the 
amendment were ellowed he doubted if it would save the patent. 

Lord Justice WARRINGTON read a judgment, with which he said the 
Master of the Rolls cvreed. He said thet at the dete of the application 
for liberty to amend proceedings were pending for the revocation of the 
patent. The section of the Act of 1907 under which the application was 
made, allowed a patentee to amend the specification by wav of dis- 
-Claimer on such terms as the Court might think tit, but it provided that 
the amendment should not be allowed if it had the effect of enlarging the 
‘Claim which wes described et the date of the origina! application. Mr. 
Justice Sargant hed refused to allow the proposed amendment. Having 
referred to the action which applicants brought against Duram Ltd., the 
Lord Justice seid thet the section of the Act of 1907 under which they 
applied for leave to amend, never intended that anybody could change 
a bad specification into a good one. He thought that Mr. Justice Sargant 
was right in refusing to allow the amendment, and that he had not 
exercised his discretion on proper grounds, 

Lord Justice Duke concurred, and the appeal was accordingly dis- 
missed, with costs. 


Fuel and Lighting Control. 


The Controller of Coal Mines announces that it is necessary to con- 
tinue the RATIONING OF COAL, GAS AND ELECTRICITY for househo!d fuel 
and lighting fora further period. It is. however, proposed to modify the 
present Order to the extent that consumers of less than 5 tons of coal in 
the vear, 12,500 cubie ft. of gas in any quarter, 400 units of electricity in 
any quarter will not be subject to assessment. A revised Order, which 
will take effect from July 1 next, will be issued during the present 
month. In the meantime anthracite. coke end patent fuel will be 
exempted from the Order forthe time being. All consumers of coal must 
register with coal merchents for their supplies. (Present registrations 
will be valid unless notice to the contrary is given.) The present assess- 
ments are current for a vear from various dates commencing with 
Oct. 1, 1918. New certificates will be issued to present holders of certi- 
ficates for the 12 months’ supply, and it will not be necessary to make 
application for the certificates, except in the case of new consumers or of 
those who desire a modified assessment. The new assessments and 
certificates will date from July 1. 

The conversion equivalents of gas and electricity in terms of coal will 
he fixed at 18.750 cubic ft. of gas or 1.000 units of electricity to the ton of 
coal. The special local fuel and lighting committees will be discon- 
tinued, and, in the ordinary course, the control of the local fuel overseer 
will, subject to the dircetions of the Controller, be left to the local 

authority. except in the Metropolitan Division, which will continue under 

the immediete supervision of the Household Fuel and Lighting Branch 
of the Coal Mines Department. Economy. in the consumption of coal 
still remains vite! to the national interests. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwruRN, ELis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. i 


Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1919 SFECIFICATICNS. 
‘126,019 BetTHencn. Generation of sustained electric oscillations for use in wireless 
telegraphy and wireless telephony, (5/11,15.) 
The extremity of a cathcde beam is caused to continually oscillate between two 
ancdes under the influence ot an electric feld. 
126,030 Francaise Ravdic-ELeEcTRIQVE. Radio-telegraphy and 
(8 12.15.) 
126,113 Coates, NorBALLE & Watrorp Evectric & Mra. Co. 
switches for furnace contro! and other purposes. (26 4 18.) 
Control and protection of compound-wound electrical machines. 


radio-telephony. 
Automatic electric 


126,122 Goopwin, 


(29,4°18.) 
126.124 Parsons & Rosen. Dynamce-electric machines. (29.4 18.) 
117,604 Bassi. Electric ignition for internal combustion engines. (30 6/17.) 


‘115,035 Hawkins. Electric accumulator ceils and method ot making the same. (2/5/17.) 
126,142 WercH. Convertible electric fire. (3,5 18.) 
126,146 Marccnt’s WIRELESS TELEGRAPH Co. & SHOENBERG, 

electric generators. (65 1918.) 

The ratio of the breadth of the teeth of the rotor to the pitch of the teeth is equal 
to the product of the fraction ł0 into an odd integer greater than 1, with a circuit 
tuned to the freauency of the gth harmonic. 

115,846 CLEVENGER, Electrolytical production of zinc. 17'517.) 

126.158 SteinaocKk. Electric transformers for welding and like purposes. (10:5 18.) 

126,160 MILLER, MILLER & Sanoers. Brushes and tne ike for use in electrical machinery 
and appliances. (155 18.) 

126.179 B.T.-H. Co. (GECo.) Protective devices for electric circuits. (23/5/18) 

126,188 Mipcley & VaANpeRvetL & Co. Self-reguiating continuous-current dynamos. 


(30 5,18.) 
126,197 Raitinc & Garraro & SEARLE, (17.6 18.) 


High-frequency dynamo- 


Electric switches. 


126,199 B.T.-H. Co. (GECo.) Systems of electric power transmission. (21/6 18.) 
126,213 Kırk. Electric burglar alarms. (13 7:18.) 
126.216 WESTERN Erecteic Co. (W.E.C.) Telephone exchange systems. (1 8'18.) 


Electricai instruments for signaling on railways (23'8 18` 


120,225 Tver &Cc. & LEAKE. 
(Cutler Hammer Mfg. Co.) Electric lock-out switches. 


126,228 Icranic ELECTRIC Co. 
(5 9 18.) 
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Commercial Topics. 
gas 


| Non-Ferrous Metals. 


The following particulars are published of the stocks (exclusive of old 
metal and scrap) in possession of the Ministry of Munitions on June 1 : 
Copper 47,992 tons, spelter G.O.B. 26,691, spelter, refined, 11,737, 
aluminium 10,919, soft pig-lead 119,907, nickel 3.552, and antimony 
regulus 4.500 tons. * * * * 

Trade with Mauritius. 

According to the Trade Supplement of “ The Times,” there should bea 
market for suger end oil machinery in Mauritius. There is also a demand 
for electric light fittings end material, as an extension of the existing sys- 
tem throughout the island is being proposed. Tramwav rails for use on 
the plantations ere also needed, as it is now nearly 15 vears since the 
existing tremweay system was built and most of the lines need relay- 
ing. The loce! railways also require new rolling stock, 

* + * * 
South American Trade. 

The Federation of British Industries has appointed Mr. P. J. McKellen 
chief commissioner for the eastern coast of South America. He will be 
resident at Rio, where he will form the nucleus of an organisation which 
will ultimately have commissioners in each of the countries embraced 
in this extensive and important area. In order to develop the Brazilian 
trade the Federation has invited a number of representative delegates 
from Brazil to visit this country, and to make a tour of the industrial 
areas in the provinces. There are cight delegates, including four engi- 
neers, and they are expected about the end of June. 

* * * * 
Fritish Goods for Greece. 

The Federation of British Industries, which is organising a British 
manufacturers’ exhibition in Athens in October and November next, 
states thet at prescnt there is a great demand in Greece for practically 
every deseription of manufactured articles produced in this country. 
The Federation’s specia! commissioner in Athens states that machinery 


-of every description, railway rolling stock, dvnamos, motors andelectrical 


fittings, automatic t: lephones. chemicals, &e.. are urgently required. 
* * * y 
Import Restrictions. 

It is announced that the importation of electrical toys is to be licensed 
only exceptionelly as and when required. Insulating cloths and tapes 
(including varnished cembrics and oiled silks) are to be admitted at the 
rate of 25 percent. of 1913 imports: end carbons for arc lamps, cinemas 
and searchlights are to be admitted at the rate of 20 per cent. of 1916 
IM ports. z 

In view of the completion of the Consultative Council s work the Board 
of Trade “ Journal” of the 5th inst. contained a consolidated list up to 
date of the Import Relaxations and existing restrictions. - 

ot * * * 
Workmen’s Compensation. 

The Committee recently appointed to inquire into the working of the 
present law as to workmen's compensation have decided to deal first 
with the questions of (4) the desirability or otherwise of establishing a 
system of accident insurance under the control or supervision of the 
State ; and (b) the amoynt of the compensation which should be provided 
under the present or under any modified system which they may recom- 
mend, Subsequently the Committee will review the existing Jaw, in- 
cluding the circumstances in which compensation should be pavable, the 
procedure for claiming and awarding compensation, &c. The Committee 
are anxious to obtain information likely to assist them. and all com- 
munications should be addressed to the Secretary, Mr. G. R. A. Buckland, 
Home Office. Whitehall, London, S.W.1. 

i * * + * 
Income Tax Anomalies. 

The Royal Commission on the Income Tax has been sitting for some 
time and much evidence has already been given on various anomalies 
in the incidence of the tax. Many witnesses favour the prohibition of 
the payment of dividends or remuneration free of income tax, while 
others have dealt with the important question of the allowances made 
for wasting assets. There can be no doubt that as things stand at present 
the allowances made for these are inadequate, but we cannot, however, 
agree with some of the evidence given by Mr. P. D. Leake. F.C.A., who 
divided wasting assets into two classes—(a) capital invested in the 
purchase of assets necessarily required to be wasted in seeking the 
profits of future years, which he termed ‘inherently wasting assets.” 
end contended that depreciation of these assets should be allowed for 
iIncome-tax purposes ; (b) capitel invested in the purchase of rights to 
the enjoyment of the profits of future vears. These he called “not 
inherently wasting assets,” and he considered that depreciation in respect 
of these assets should not be allowed for income-tax purposes. Under 
Class (b) he included purchased terminable concessions, leaseholds, 
copyrights, patent rights, goodwill and trade-marks. We are afraid 
that very few engineers will essent to the proposition that patents, for 
instance, with @ life of 14 vears and liable to be superseded at any time 
by improvements, are not inherently wasting assets. Mr. Leake also 
stated that all capital outlay on wasting assets consisted merely of 
payments made in advance on revenne account, and, therefore, the 
velue of a capital investment could not be upheld except by regular and 
adequate contributions which must be retained out. of revenue receipts 
by being charged to revenue account. As to the allowance for the wear 
and tear of industrial plant, he favoured the method of allowing a 
percentage of the original cost, on the ground that it would spread the 
allowance in equal instalments over cach vear of the estimated life of 
the plant. 


JUNE 13, 1919. 


Electricity Supply. 


MorLEY Council has applied to Leeds Electricity Committee for terms 
‘fora supply of electricity in bulk. 

Portrush Urban Council has acquired land for a generating station, 
-and the Board of Trade has been asked to approve the site. 

LytiamM Urban Council has applied to the L. G. Board for sanction to 
‘borrow £35,500 for electric supply works. 

AYLESBURY Corporation has received sanction to borrow £46,149 for 
extensions of the electricity undertaking. 

CALLINGTON Urban Council has decided to apply to the L.G. Board for 
sanction to a loan for an clectricity supply scheme. 

A company is being formed at PortumNa (Lreland) for establishing 
-electric supply in the district. 

p Battery Corporation has received sanction to a loan of £4,118 for 
extensions of the electric supply mains. 

New Ross Gas Company proposes to establish electricity works for 
the supply of electric current for public and private lighting. 

BiackPoo Electricity Committee estimate that an additional £1,513 
will be necessary for the electric lighting of the streets during the coming 
year. 

BANBRIDGE Gas Company has offered to introduce electricity supply, 
and to light the main street with 50 c.p. clectric lamps at the same rate as 
gas. 

STAFFORD Council has increased the salary of the borough electrical 
-engineer (Mr. W. H. Robins) from £387. 10s. to £550 per annum, with 
house, fuel, &e. ' 

BRADFORD Corporation proposes to apply for a provisional electric 
lighting order for Clayton, and the application will bo supported by the 
local urban couneil. 

The Naval Transport Officer has informed DrsLis Port and Docks 
Board that six more clectrie cranes are required—-four at the North 
Wall extension and two at Alexandra Wharf. 

SouTH Mouton Council has engaged Mr. J. W. Hadfield. of Barnstaple. 
to report upon the desirability of establishing electrice supply works in 

“the district. 

ST. PaANcras (London) Borough Council has increased the charge for 
electric current for lighting by 50 per cent., and for power and heating 
25 per cent. 

ST. HELENS Corporation has applied for sanction to a Joan of £1,700 
for mains extensions. Sanction to borrow €2,650 for sub-station equip- 
ment has been obtained 

Mr. A. H. Dykes has been appointed Chairman of the BECKENHAM 
Electricity Committee for the ensuing vear. The Council has ordered 
two chain-grate stokers trom Messrs. Babcock & Wileox, at £1,100. 

In order to safeguard the supply to the Osram Lamp Works at Brook 
Green, HamMMesrsmMita (London) Borough Council propose to install 

‘duplicate feeders at a cost of £1,008. 

The Dovaras Electric Light & Power Company has applicd to the Isle 
of Man Legislature for authority to supply electrical energy in Douglas. 
The application is being opposed by the Corporation. 

The profit on the past years working of OLDHAM Electricity Works 
shows a profit of £8.322. compared with €7.500 in 1917-15. Coal cost 
‘£4,600 more. and the quentity used per unit sold was 3:40 1b., against 
3-45 Ib. 

Mr. Reid, owner of the Tuam gesworks, has intimated to the Council 
that he intends to apply for a provisional electric hghting order. The 

“Tuam Electric Light & Power Compeny was recently formed in order to 
-establish electricity works in the town. 

SWANSEA Electricity Committee recommends the Council to increase 
the salary of the borough electrical engineer (Mr. J. W. Burr) from £700 
to £1,050 per annum. in order to bring it up to the seale of the Associated 
Electrical Engineers of Greater London. 

On the past vear’s working of the Bury (Lancs.) Electricity Depart- 
‘ment there wes e deficit of £1,983. against an estimated profit of £1,650, 
mainly due to the reduction in the demend for power since the armistice. 
Coal cost £5,600 more and wages heve more than doubled during the 
past two or three vears. 


DONCASTER Corporation he~ increased the salary of the borough elec- 
trical engineer and tramways manager (Mr. E. S. Rayner) from £550 to 
£700 per annum, with a further increase of £750 at the end of a vear. 
Plans for extensions of the electric supply undertaking, estimated to cost 
£40,000, have been prepared by Mr. Rayner. 


It is suggested that the Portna Fells, on the Lower Bann, could be 
utilised for generating electrical energy for MID-ULSTER. and the towns 
of Magherafelt, Moneymore, Cookstown, Dungannon and other towns 
could be supplied. Dungannon Council has appointed a Committee to 
-consider the matter. 


The electricity undertaking at Walton-on-the-Naze is owned by the 
Coast Development Corpn., Ltd.. which went into voluntary liquidation 
in May, 1915, the liquidators being Sir Arthur F. Whinney and Mr. John 
F. Stovell. Owing to representations made by the Urban Council as te 
the condition of the undertaking, the Board of Trade hes appointed an 
-inspector te hold an inquiry into the present position of the undertaking. 


SUNDERLAND Electricity department records a deficit of £3.880 on the 
‘year ended March 3lst after meeting all che rges. inchliding interest and 
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sinking fund, and steps are being taken to meet the great increases in 
working expenses. There are 1,785 consumers, and last year’s output 
of over 18} millions was a record. The total revenue was £103,636, and 
working expenses were £74,201. The total of the loans repaid is £204,681 
and £217,010 is outstanding, while superseded plant repaid is put down 
at £82,919, leaving £5,767 still required under this head. 

At a Local Government Board inquiry last week into the application 
of WIGAN Corporation to borrow £101,250 for extensions of the plant at 
the electricity works, it was stated that as the Council realised that coal 
was receding, they had made efforts to secure a new local industry, and 
they had induced. a firm to establish works for the smelting of steel by 
means of electric furnaces. As a result of the company’s demands and 
the requirements of many others who were asking for supplies of elec- 
tricity, the Corporation realised their present plant was insufficient, 
and it was necessary to supplement it. Since it was known that the 
extension was proposed, many other demands for power had come in, 
and the prospects of the undertaking bright. 

MANCHESTER Corporation has decided to apply for a loan of £1,160,000 
for the erection of a new generating station at Barton. In explaining 
the scheme, Councillor Dagnall, chairman of the Electricity Committee, 
stated that the smaller demand for current last year was due to the 
cessation in the manufacture of munitions, but the transition period was 
likely to be followed by a great increase in the consumption of elec- 
tricitv. The committee had already had to refuse applications for sup- 
plies because of their magnitude, and the indications were that the new 
station would be needed by the winter of 1922, when it was expected to be 
ready. Their chief engineer considered that there should be a reserve 
of 25,000 kw., and as the estimated demand for power would be in- 
crcased to 70,000 kw. in 1921-1922, it meant that without the Barton 
station there would be only 67,250 kw. with which to meet it. 


The annual report of ROTHERHAM elcctricity department stated that 
the units sold increased 14-6 per cent. over the previous year. The 
receipts increased from £78,013 to £108,873, partly due to increased 
output and partly to increase in price of energy from 33 per cent. on 
pre-war charges to 45 percent. The average price per unit sold (1-03d.) 
is claimed to be about the lowest in the country. The generating cost 
per unit delivered has increased by about 30 per cent. The gross profit 
is £20,514, an increase of £813. Capital charges were £17,999, against 
£14,139, but a balance of £2,514 was carried to appropriation account, 
against £5,562. The new power station is nearly ready for operation, 
and, when running continuously and under reasonable conditions, would 
represent a very considerable step forward in economical generation. 
The capital expenditure has risen from £415,762. 18s. Id. in 1918, to 
£857,666 2s. ld. The basic rate for current for traction has been reduced 
from lłd. to Id. per un it. 

At the last meeting of BARROW Corporation a letter was read from the 
borough electrical engineer (Mr. H. R. Burnett), criticising remarks 
made by a councillor in regard to his salary. He said that whilst the 
Associated Municipal Electrical Engineers of Greater London, which had 
applied to them on his behalf, was anxious to avoid taking extreme 
measures to enforce their demands, he thought it right the Council 
should realise that it intended to insist upon Corporations paying its 

® members reasonable salaries or agreeing to refer the question to arbitra- 
tion. lf the Council persisted in its refusal to grant the reasonable 
request made by the association, the responsibility for any difficulty 
which might arise in the determination of the electricity department 
must rest with the Council. 

In reply to a question if the Electricity Committee had made provision 
to carry on the electricity works in the event of the technical staff going 
on strike, Councillor Barroe said they had not, because they understood 
the matter was not finished with. The Committee would be advised of 
any development. 


Electric Traction. 


SOUTHAMPTON Corporation propose to promote a Bill to authorise the 
construction of a tramway across Northam Bridge to the tram terminus 
at Northam. 

The manager of the WaLtHamstow Urban Conncil’s tramways has 
been asked to report as to the possibility of purchasing or hiring second- 
hand tramways. 

For the vear ended May 31 the receipts of the ABERDEEN Corporation 
tramways reached the record figure of £140,895, an increase of £24,517 
over the previous year. 

For the vear ended March 31 there was a profit of £7,906 on the 
HUDDERSFIELD Corporation tramways. In order to meet the increasing 
trafic 20 new cars have been ordered. 

BiacKPOOL’s tramway contract. ticket holders are to pay more, and 
3,000 people are affected. At present one can travel for £3 on almost all 
routes, but the new adult “all routes ”’ price is £8. 

Owing to opposition to the recommendation to increase the tramway 
fares to 13d. per car-mile, LIVERPOOL Tramways Committee has agreed 
to reconsider the question. 

The NEwcastie branch of the Amalgamated Association of Tramway 
and Vehicle Workers is demanding that all women occupving positions 
held by men prior to the war shall be dispensed with by July 1. About 
250 women are still emploved as conductors, The number of women 
emploved has been reduced from 400 since the demobilisation of the men 
commenced, and now all the available men had returned, with the 
exception of about 100. who had still to be demobilised. 
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Imperial and Foreign N otes. 


New Piymovtna Borough Council also proposes to borrow £40,000 for 
hydro-electric extensions. 


According to recent Customs Decisions the duty payable upon the 
importation of Shaydolite (for frosting electric lamp bulbs) into the 
Union of South Africa is 20 per cent. ad val., the rebate in the case of 
British goods being 3 per cent. 

The electric tramway system under the control of the PranRan- 
MALVERN (Victoria) Trust shows a profit for the past year of £6,147, 
divisible among the municipalities of Malvern, Prahran, Caulfield, Kew, 
St. Kilda, Hawthorn and Melbourne. 

A Hydro-Electric Commission, similar to that in Ontario, is to be 
created by the Nova Scotia Govemment. Two bills, one to authorise 
the development of water power. and the other to lay down regulaticns 
coverning water and water courses, have been introduced in the Pro- 
vincial Legislature. 

The annual report of the commissioners of the ToRoNTO Hvdro-elect ric 
system for 1918 states that the gross income was $2,353,443.93 ; the 
cost of generation and the expenses of operation and management 
including repairs and maintenance) absorbed $1,485,613.19, leaving a 
surplus of $867,830.74 ; interest, depreciation and sinking funds re- 
quired $816,163.75, leaving a net surplus of $21,666.99. 


In Cuina there are 40,411 miles of land telegraph lines, an increas3 
of about 400 miles over the figures for 1918. . There are only 3 submarine 
cables of a total length of 1,003 nautical miles. 


Mr. T. A. Ofverholm, the chief of the electro-technical Bureau of the 
SWEDISH Railway Board, who has been carrying out investigations 
regarding the electrification of the State railways, states that the power 
will be supplied from eight hydro-electric stations, the consumption of 
current being about 413 million kilowatts for the State railways, and 
295 millions for private railwavs, or a total of 708 million kilowatts. 
The whole network of lines could be electritied in 30 vears, at a cost of 
192 million kronor, on a pre-war price basis. The scheme would ensure 
increased traffic capacity, reduced staff and constant tarifts. The first 
lines to be converted will be those having the largest coal consumption, 
namely, Stockholm—Gothenbury and the Eastern and Southem main 
lines. 

The International Radio Telegraph Company. of New York. has com- 
menced proceedings against the Westem Electric Company in the 
United States District Court for the Southern District of New York, for 
alleged INFRINGEMENT OF PATENTS. It is alleged that the Western 
Electric Company has made, used and sold a large number of radio- 
telephone equipments, infringing U.S. letters patent owned by the 
International Company. ‘The three patents concemed were issued to 
Prof. Reg. A. Fessenden, and the first (No. 706.747, applied for on Sept. 
28, 1901, and issued August 12, 1902), describes a system of radio- 
telephony using continuous or practically continuous clectromagnetic 
waves, with means for modifying or changing the character of such 
waves without interrupting their continuity. The disclosure includes a 
radio-frequency alternator in combination with a microphone modulator 
as a radio telephone transmitter. This is said to be the pioneer radidé 
telephone patent, to which the Radio Telephone Company, of De Forest. 
confessed judgment in a suit brought by the National Electric Signalling 
Co. (predecessors of the International Company) in 1909. Patent 
No. 727,330, of May, 1903. is a system patent involv’ng signalling by 
periodically varying the character of rediation at a periodicity indepen- 
dent of the generating force, t.e., of the voltage or frequency of the radio 
frequency oscillation producer. This is probably tho first disclosure of 
the so-called “modulated redio frequency ° method of wireless tele- 
graphy now in use. The third patent, No. 753,863, of March. 1904, 
is a method patent corresponding to No. 706,747, and describes the 
method of transmitting by modulatimg the character of radio waves 
without interrupting their continuity. 


Educational. 


Mr. Cyril S. Archer, of the CENTRAL FounpDarion Scuoor, Cowper- 
street, E.C., is appealing to the old bovs of the school (of whom there is 
gaid to be close on 20,000 in London) to re-establish their connection 
with their old school. Steps are being taken to mise a memorial to their 
school companions who have fallen in the war which will form part of 
the school building. 


The syllabuses and regulations for the examinations for degrees in 
commerce have been approved by the Senate of the UNIVERSITY or 
LoNpoNn, lt is proposed to institute a degre2 of Ph.D. for internal 
students in four faculties (arts, science, economics and theology) who 
pursue æ course of not less than two years of full-time research work 
(or its equivalent in evening work), and also to establish a chair of 
aeronautics, tenable at East London College. 


A meeting of the subscribers to the Ramsey Memorial Fund was held 
at UNIVERSITY COLLEGE, LONDON, on the 5th inst., when it was re- 
ported that £43.000 was in hand, and £70,000 was in view. It was 
asreed to allot £25,000 to the Senate of the University of London 
towards the provision of a laboratory of chomical engineering at Uni- 
versity College on the site proposed in close proximity to the existing 
muineering buildings, The Executive Committee was empowered to 
employ the balance of the fund already subscribed and all future 
donations to the foundation of Ramsay Memorial Fellowships to the 
number of three or to such smaller number as they may deem expedient 
until the fund is sufficient for founding Fellowships. 
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Miscellaneous. 


The U.S.A. Government has transferred the right to the telegraph 
companies to operate their undertakings, but the control of rates is being 
maintained by the Government. l 


The Direct Spanish Telegraph Company states that its cable has been. 
repaired and that COMMUNICATION with Spain ‘‘ via Spanish ” has been 
restored. 


The Government propose to introduce in the next Session of Parlia- 
ment a Bill for the purpose of vesting all the sources of WATER SUPPLY 
IN THE STATE, 

The Glass Research Association is being formed in order to promote 
research and other scientific work in connection with the glass industry, 
and the Board of Trade has been asked to authorise the omission of the 
word *‘ Limited ” from its name. 

The Finance Committee of the British Red Cross Society have grate 
fully accepted the offer of Sir John Denison-Pender, Chairman of the 
Eastern Telegraph Company,to continue the free cable service until the 
end of the year. The Eastern and Associated Telegraph Companies have 
rendered invaluable help to the Society during the war. 

The Western Union Telegraph Company has made arrangements with 
the Western Telegraph Company for laying a submarine cable between. 
the United States and Brazil, and thence down the eastern coast of 
South America. The scheme involves the laying of about 3,200 miles 
of new cable, which will start from Miami, Florida, to Belem, Brazil, 
and touch the Barbados. The work is expected to be completed in 
six months. 


In a further Admiralty notice, which appeared in Fridev’s “ London 
Gazette,” particulars and detailed instructions are given in regard to the 
wireless direction-tinding (D.F) stations, i.¢., stations on shore equipped’ 
with receiving apparatus which enables ships to ascertain the direction: 
from which wireless signals transmitted by another station emanate. 

It is stated that the methods of asking for and giving bearings and the 
waves to be used will shortly be standardised by international agree- 
ment; and the particulars of the D.F. stations will eventually appear ir 
the international] list of radiotelegraph stations. 


Tenders Invited and Accepted. 


West Ham Council require tenders by 10 a.m. July 1 for the supply of 
20 Sinule-truck Electric Tramcar Bodies, with roof covers. Specitica- 
tions, &c.. from the Town Clerk. ` 

MANCHESTER Tramways Committee require tenders by 10 a.m. June IT 
for the supply of tramcar Wheel Centres and tramcar Axles. Forms of 
tender, &c., from the General Manager. 

Wootwicit Electricity Committee require tenders by noon June 18 
for the supply and erection of a 5,000 kw. steam Turbine, Condensing 
Plant, &e. Particulars from the Borough Electrical Engineer. 


Tenders are required by 3 p.m. June 23 for the supply of a 60-ton 
electrically-driven travelling crane, with rails. &c., for SYDNEY (N.S.W). 
City Council. Specifications from the City Electrical Engineer. 

JOHANNESRURG (Transvaal) Council require tenders by June 23 for 
300 e.i. Joint Boxes, 1,000 sets of Cut-oute, 2,000 Flexible Copper Ribbon 
Bonds, and 2.000 Solid Bonds. Specifications, &e., from the Stores 
Department, Municipal Officer, Johannesburg, 


MANCHESTER Electricity Committee require tenders by June 17 for 
the supply and erection of a 10-ton Travelling Crane, and by June 20 for 
12 months’ supply of static transformers. Specifications from Mr. 
F. E. Hughes, Town Hall, Manchester. 

Ecciers Electricity Committee invites tenders for supply and laying 
of three-way underground ducts and of some 0:2 sq. in. e.h.t. three-core 
cable. Specitications from the Borough Electrical Engineer, and tenders 
to the Town Clerk by June 23. i 

The METROPOLITAN WATER BOARD require tenders by June 25 for 
three or six months’ supply of Electric Lamps, Wires and Accessories. 
Forms of tender from the Chief Engineer, 2, South-place, E.C. 2. 

West HARTLEPOOL Corporation require tenders for h.t. switchgear, 
two 1.500 kw. transformers, two 500 kw. rotary converters and one 
cooling tower. Specitications from the borough electrical engineer (Mr. 
J. W. Spark), and tenders to the Town Clerk by June 17. 

BETHNAL GREEN (London) Borough Council invites tenders for supply 
and laying of l-t. cables and pipes, seetion pillars, house services. &c. 
Specifications from Mr. H. W. Couzens, consulting engineer, 9, Old 
Queen-street, S.W. 1, and tenders to the Town Clerk (Mr. D. J. Keep) 
by noon June 19, 


BEDFORD Corporation has accepted the tenders of the British Westing- 
house Company and Chamberlain & Hookham for the supply of meters. 

The City oF LONDON CORPORATION has accepted the tender of Dargue. 
Grifliths & Company for electrical work at the Metropolitan Cattle 
Market at £460. There were eight tenders, varying from £460 to £1,275 

St. Pancras (Londen) Borough Council has accepted the following 
tenders: Tudor Accumulator Company, for storage battery for King s- 
road station. at £282; A. Reyvrolle & Company, switchgear for Highgate- 
road sub-station, £2,956. 

BIRMINGHAM Electric Supply Committee have accepted tenders for 
plant for the new generating station at Nechells. An order for two 
l 3,000 kw. turbo-alternators has been placed with the British Thomson- 
Houston Company, and with G. & J. Weir for two sets of condensing 
plant. 
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Appointments Vacant and Filled. 
A shift engineer is required by Liverpool Corporation electricity de- 
partment. Applications to the Town Clerk by June 21. 
The Governing Body of the Manchester College of Technology require 
a lecturerin engineering drawing. Salary £350. plus bonus. Particulars 
from the Registrar, and applications must be in by June 30th. 


A teacher of electrical engineering and eleetric wiremen’s work is 
required at the Barnsley Technical and Mining School. Commencing 
salary £230 per annum. Forms of epplication from the Principal. 

A lecturer in electrical engineering is required for the Leicester Muni- 
cipal Technical School. Salary £200-£350 per annum. Particulars 
and forms of application from the Registrar. 

South Shields Corporation invite applications for the appointment of 
borough electrical engineer. Salary £600, rising to £700. Applications 
to the Town Clerk by June 23. 

An assistant is wanted for the Government Railway and Electricity 
Department, Zanzibar. Salary £300 per annum, with free passages and 
quarters. Applications to the Crown Agent for the Colonies, 4, Mill- 
bank, S.W. 1. 

A whole time lecturer in electrical engineering is required at the L.C.C. 
Paddington Technical Institute. Salary £150 to £195 per annum, rising 
by annual increments of £15 to £300, thence to £400 by £10, plus a war 
bonus of 15s. Applications (on forms to be obtained from the Clerk of 
the London County Council) by 11 a.m. on June 18. 


Hemmersmith (London) Council has appuinted Mr. Samuel Streeter, 
of Forest Gate, as clerk of works of the electricity department, at 
£5. 15s. 6d. per week. ` | 


Business Items. 


Bulletin No. 120 of the Leeds & Northrup Company, of Philedelphia, 
deals with the L. & N. capacity bridge and accessories. 

Frank Gill and Wm. Wilson Cook, consulting electrical and telephone 
engineers, Winchester House, Old Broad-street, London, E.C., have 
dissolved partnership. Debts by Mr. Cook. 

Messrs. Broom & Wade, Ltd., of High Wycombe, have issued a four- 
page pamphlet giving illustrated particulars of the various types of 
standard fittings for line shafting, supplied by the Hyatt Roller Bearing 
Dept. 

The British Westinghouse Company have issued a neat folder giving 
particulars in Spanish of the domestic electrical apparatus supplied by 
them. In view of the importance of the South American and Spanish 
markets, the company’s enterprise is to be commended. 

Messrs. George N. Dixon & Company will sell by auction on June 17th 
et the Oldham Aircraft Factory, Hollinwood, near Manchester, some 
electrical plant end material, cable, fittings, ke. Particulars and cata- 
logues may be obtained from Messrs. Trollope & Colls, Ltd., Gorse Mill, 
No. 2, Hollinwood, Oldham, or the auctioneers, $1, Mill-street, Liverpool. 

Mr. Robert H. Rudock will sell by auction for Messrs. J. G. White & 
Company, Ltd., at the American Engineers’ Depot, Didcot, on June 24th 
and following dates, quantities of new engineers’ equipment end stores, 
including electric generating plant, electric motors, verious machine 
tools, electrical fittings, &c. Catalegues may be cbtained from the 
auctioneer, 71, Fleet-street, London, E.C.4. 

The Cray Laboratory, of Sugar House-lane, Southan pton, have 
established an electrical contracting department, under the management 
of Captain J. Young, A.M.I.E.E., who has lately been discharged from 
the R.A.F., after nearly five years’ commissioned service. Previous 
to his military service, Captain Young wes employed by Messrs. A. 
Reyrolle & Company in their estimating depaitment. Catalogues of 
specialities for house, works and ship instellations are invited. 

Captain S. Utting, A.S.C., is now demobilised, and has resumed control 
of the English agency of the Société des Cheminées Louis Prat x Tirage 
Induit, 144-146, Avenue des Champs-Elysées, Paris. Mr. Utting will 
be remembered by central station engineers as an active representative 
of this company’s induced draught system for central stations imme- 
diately before the war. His present office is at 82, Victoria-street, 
Westminster, S.W.1. 

Mr. T. B. Shore, who has been manager end director of the Considere 
Construction Company, Ltd., since its formation in 1908, has severed 
his connection with thet Company and has joined the board of Sir 
William Arrol & Company, Ltd., as the director responsible for their 
reinforced concrete department. It is the intention of Sir William Arrol 
& Company to extend end develop their business in the design of rein- 
forced concrete work in all its branches and to extend the outside con- 
truction organisation. 

The British Thomson- Houston Company, Ltd., have decided. in order 
to deal with their rapidly increasing business in the Liverpool district, 
to open an office and stores at 33, James-street, Liverpool (telephone, 
Central 358: telegrams, ` Asteroidal,’? Liverpool). The new stores 
will carry a stock of wiring supplies, electric light fittings and “ Mazda ” 
lamps for ship lighting and general purposes, and can deal with inquiries 
for all other classes of the famous B.T'.-H. electrical apparatus, such as 
turbines, generators, motors, switchgear, &c. ` 


Bankruptcies and Liquidations. - 
Fredk. Jas. Hornett, electricien, letcly trading at Lemon Quay, Truro, 
has been adjudicated bankrupt. 
Claims against'the Tramways & General Works Company. Ltd., are 
to be sent by June 21 to the liquidator, Mr. E. C. Price, 57, Moorgate- 
street, London, E.C. 2. 
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Companies’ Reports, &c. 


The WESTERN Union TELEGRAPH COMPANY has declared a quarterly: 
dividend of 1} per cent. 

The SHAWINIGAN WATER & Power Company has declared a dividend: 
of l Ẹ per cent. for the quarter ended June 30. 

The directors of O. C. HAWKES, LIMITED, have declared an interim 
dividend on the ordinary shares at the rate of 6 per cent. per annum, 
less tax. 

Mr. Lionel Robinson and Mr. James Devonshire have been elected 
directors of the UNDERGROUND ELECTRIC RaILways COMPANY OF 
Lonpon, LTD. 

The directors of the Uxrtep RIVER PLATE TELEPHONE COMPANY 
recommend a final dividend of 5 per cent. on the ordinary shares, making 
8 per cent. for the year 1918 (tax free), and carrying forward £36,707. 


The profit of the CoLomBo ELECTRIC TRAMWAYS & LIGHTING COMPANY 
for 1918 was £40,965. It is proposed to place £19,700 to general reserve 
and renewal fund, to pay a dividend of 10 per cent. (tax free), and to: 
carry forward £8,181. 

The preference share and transfer books of the AUTOMATIC TELEPHONE 
Mra. Company will be closed from the 18th to 25th inst., inolusive, for 
preparing the dividend warrants on the 6 per cent. preference shares for 
the half-year ending 30th inst. 

The following COMPANIES were STRUCK OFF THE REGISTER of Joint 
Stock Companies on May 30: Amp Welding Company, Launa British 
Electrical Company, Power & Traction, St. Luke's & Holborn Electro 
Plating Company. 

The directors of the British ELECTRIC Traction CoMPANY have 
decided to place about £20,000 to reserve, and to recommend payment 
of the dividend of 6 per cent. cumulative participating preference stock. 
and a dividend at the rate of 3 per cent. on the ordinary stock, carrying 
forward £18,836. 


Mr. G. J. Somerville, who presided over the annual general meeting 
of the WESTON-SUPER-MARE & District ELECTRIC SUPPLY COMPANY 
on the Sth inst., stated that the credit balance for the year was £9,561. 
It was proposed to pay the dividend on the 6 per cent. preference shares 
and carry forward £375. 


The directors’ report of the KALGOORLIE ELECTRIC POWER AND 
LIGHTING CORPORATION states that the profit for 1918 was less than in 
1917, owing to a decrease in the power sales. Tho debenture debt has 
been reduced to £22,475. The year’s profit was £10,622, against £15,940 
in 1917. The cost of repairs and renewals have been unusually heavy,. 
and the cost of operating was also increased for some months by the 
breakdown of one of the most efficient units of generating plant. 


The revenue of the SWANSEA IMPROVEMENTS & TRAMWAYS COMPANY 
in 1918 wes £93,411, an increase of £13,657. Expenses were £80,453, 
an increase of £14,164. After setting aside £6,000 for renewals and 
£2,000 for deferred maintenance, the surplus was £12,958. The directors 
propose to place £3,000 to reserve, to pay a dividend on the ordinary 
shares at the rate of 6 per cent. for the year, in respect of which an 
interim dividend at the rate of 5 per cent. per annum for the half-year 
was paid in October last, and to carry forward £2,214. 

The net revenue of the BrrmincHAM District POWER & TRACTION 
Company for 1918 from tramways and from dividends and interest upon 
jnvestments was £96,572. After deducting expenses, &c., the surplus. 
is £79,185, making, with £6,190 brought forward, an available total of 
£85,375. Deducting debenture interest, provision for renewals, dividend 
on cumulative participating preference shares, there remains £35,093. 
A sum of £6,297 is placed to reserve and a dividend on the ordinary 
shares at rate of 6 per cent. is recommended, £6,030 being carried forward. 


The report of BRoweETT, LINDLEY & Company, Ltn., 1918, states, after 
deducting £1,032 for bank and debenture interest, writing off £8,254 for 
depreciation and special allowances upon buildings, machinery, &c., the- 
net profit is £11,478. The following dividends have been paid for the 
year: Full year’s dividend on the preference shares at 6 per cent. per 
annum ; a further payment of 6 percent. on preference shares on account 
of arrears; alo a dividend cf 8 per cent. per annum on the ordinary 
shares, of which 4 per cent. was paid on Sept. 30, 1918, and 4 per cent. on 
March 31 last. Satisfactory progress has been made in changing over 
from war production to ordinary commercial busincss. 


The gross receipts of the tramway undertaking of the DELHI ELECTRIO 
TRAMWAYS & LIGHTING COMPANY, LTD., were £14.828, and of the electric 
supply undertaking £28,736. The net revenue of the combined under- 
takings was £18,010, compared with £15,119 in 1917. The profit for the 
year, after charging general expenditure in London and Delhi and 
debenture interest, and after providing £6,000 for depreciation of plant 
and equipment, and a reserve of £1.500 for taxation in India, was £6,767, 
making with £1,508 brought forward a total available balance of £8,275. 
The directors propose to write £1,000 off preliminary expenses, and to- 
pay a dividend upon the preferred share capital at the rate of 6 per cent., 
and to carry forward £1,275. Additions to plant made during the year 
cost £1,137, and the provision of further plant. equipment and mains 
required to meet the growing demands is receiving consideration. 


At the meeting on Wednesday it was reported that during 1918 the 
MERTHYR ELECTRIC Traction & Lightixa Company expended only 
£228 on capital account, making the total expenditure on the light 
railweys £74,971, and on the electricity supply undertaking £80,647. 
Revenue amounted to £32,798, compared with £28,978 m 1917. After: 
deducting all expenses and providing £3,000 for renewals and £2,000. 
for deferred maintenance, there remains £4,462. With £668 brought 
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forward, the available total is £5,129. The directors propose to place 
‘to reserve £1,017, to pay a dividend at rate of 6 per cent. per annum 
on the ordinary shares, and to carry forward £212. Gross revenue of the 
electricity supply undertaking amounted to £14,179, against £13,084 ; 
the number of units sold for lighting and power was 827,739 (695,568) 
and the number of consumers (at Dec. 31) was 1,448 (against 1,425). 
‘Gross revenue of the light railways amounted to £18,547, an increase of 
£2,748. 

A scheme has been formulated for putting the Hypro-ELEcTRIC 
POWER & METALLURGICAL CoMpaNy on a sound financial biass. It is 
‘proposed to create 115,000 10 per cent. cumulative preference shares of 
£1 each, of which 70,000 will be issued in Australia in exchange for the 
‘existing 70,000 preference shares, and 45,000 are to be on the London 
register for issue in England, After providing for payment of the 
company’s immediate liabilities £30,000 will be available for working 
‘capital, The post-war cost of production of carbide is stated by the 
‘company's engineer to be £11 per ton and the present market price in 
Australia £40 per ton. The capacity of the carbide works is 5,600 tons 
per annum, The carbide factory is stated to have produced carbide 
equal to the ‘ best Swedish.” The new electrode factory has been 
completed. 

The report of the directors of SiemENS BROTHERS & Company, LTD., 
for the year 1918 states that the company was called upon the Govern- 
ment for an increased output of war materials from the beginning of the 
vear, and had to make further extensions of the rubber and battery shops. 
The authorised share capital was increased in July from £600,000 to 
£1,500,000, of which increase £400,000 was issued in November, making 
the fully paid-up capital £1,000,000. At the same time £500,000 43 per 
cent. debenture stock was sold. Since the end of the year the proceeds 
of shares and debentures issued have been applied in reduction of sum 
owing to Public Trustee, which now stands at £500,000. The year's 
profit amounted to £229,647 ; £134,920 was brought in, making £364,567, 
Deducting interim dividend of 5s. per share, the balance is £334,567. 
The directors recommend a final dividend of 5s. per share (tax free), to 
write off commission on sale of shares (£20,000), to write off from dis- 
count on sale of debenture stock (£25,000); to add to general reserve 
fund £15,000, and to carry forward (subject to excess profits duty for 
1918), £244,567. 


The total revenue of the BomBay ELECTRIC Supply Company during 
1918 was £512,756, an increase of £72,907 ; total expenditure £217,805, 
an increase of £34,348, and net receipts aggregated £294,951, an increase 
of £38,559. Deductinyg debenture interest depreciation, Capital amortisa- 
ton, &c., the available balance (with £6,768 brought forward) is £187,682 
The directors recommend a dividend for the vear on 6 per cent. cumu- 
lative preference shares, and a final dividend for the half-year on ordi- 
nary shares at the rate of 14 per cent. per annum, and a bonus for the 
year at the rate of 2 per cent. perannum, making 16 per cent. for the year 
{both tax free in India), to set aside as bonus to officers and employees 
£6,167, and to carry forward £12,716, Gross receipts from the traction 
branch amounted to £261,594, an increase of £33,534; working expenses 
were £118,682, an increase of £16,541 ; and net receipts £142,912, an in- 
crease of £16,993. Gross receipts from electric supply (including sale of 
current to the tramways) amounted to £234,805, an mcrease of £26,784 ; 
working expenses were £97,702, an increase of £17,990; and net receipts 
£137,102, an increase of £8,793. Capital expenditure during the year 
amounted to £137,062. . 

The report of FELLOWS MAGNETO Company, LTD., for 1918 states that 
during the past year “ Fellows ” magnetos were constructed exclusively 
for aeroplane work. Since the armistice large contracts for export and 
for the home motor industry have been accepted. The manufacture of 
lighting and starting sets and of other electrical motor-car accessories 
has been undertaken, and deliveries of these are now being made, The 
directors propose to double the present authorised capital, and to issue 
a sufficient number of shares to provide the requisite funds for increasing 
the capacity of the factory. After allowing £4,638 for depreciation and 
writing down preliminary expenses, the available profit for the past year 
was £14,129, and with £1,182 brought forward the total is £15,311. 
An interim dividend of 4 per cent. had been paid on the 8 per cent. 
cumulative preferred shares, and the directors recommend payment of 
the final cumulative dividend of 4 per cent., together with a participating 
dividend of 14 per cent., on the preferred shares, making 94 per cent. for 
the vear, and a dividend of 24 per cent. (less tax) on the ordinary shares, 
leaving £3,130 to be placed to reserve, less £1,000 which will be carried 
forward. The report was adopted at the mecting last week. 


Mr. James Gray, who presided over the mecting of the Mapras ELEC- 
TRIC SUPPLY CORPORATION last week, stated that the revenue from every 
source had improved. The total revenue for 1918 was £66,112, com- 
pared with £59,057 for 1917, and the total expenditure to £29,546, 
against £26,532. They were paving a dividend of 5 per cent. per annum 
on the ordinary shares, and carrying £6,043 forward. The revenue was 
2-48d. per unit sold (exclusive of profit on exchange), and the total cost 
ef production (including administration in London) was 1:16d. Con- 
sidering that the cost of materials was on the upward grade during the 
whole year, the cost of production compared favourably with that of the 
previous year. They had reason to hope that their application for 
power to increase the rate for current for lighting and fans from 4d. to 
öd. would ba granted. To induce Government to consider their appli- 
cation, they proposed that a further revision of the rate might be con- 
sidered at the end of three years instead of tive years, as provided by 
the Indian Electricity Act. The accounts submitted reflected steady 
progress, and he saw no reason why they should not continue to show 
- improved results vear by year, as there was ample scope for extensions. 
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New Companies. 


ACME WELDING COMPANY, LTD. (155,439)}—Private company, 
Reg. May 24, capital £5,000 in £1 shares. Agreement with Lord Angus 
Kennedy to acquire the business carried on as the Acme Welding Com- 
pany. Directors: Lord Angus Kennedy and A. Brind. Reg. office : 
236-8, Pentonville-road, N. 1. 

BARRACLOUGH PARKER, LTD. (155,443)—Private company. Reg. 
May 24, capital £5,000 in £1 shares (2,500 preference). Tool makers, 
mechanical, electrical and consulting engineers, manufacturers of dynamo 
motors. motor vehicles, &c. First directors: J. H. and G. H. Barra- 
clough and W. H. Parker. ` Reg. office: 59, Market-street, Thornton 
Bradford. 

F. & W. BROWNING, LTD. (155,345)—Private company. Ret. 
May 21, capital £6,000 in £1 shares, to acquire the business of F. & W. 
Browning, mechanical engineers, electrical engineers, gauge makers, &c. 
First directors: J. W. E. Macdonald, J. F. Browning and G. W. Brown. 
ing. Reg. office: 24, Queen Maryarct’s-grove, Stoke Newington, N. 

INDICATORS. LTD. (155,585).—Private company. Reg. May 2%. 
Capital £24,000 in 22.500 7 per cent. participating preferred shares of 
£l cach, and 30,000 ordinary shares of ls. each. To acquire patents 
relating to advertising by electricity and to apparatus therefor, from 
P. H. Waller (41, Wilson-road, S.E.5) and E. E. Nordman. Directors : 
P. H. Waller, B. E. Nordman end T. J. Garstang. 

LOUIS DERNIER & HAMLYN, LTD. (155,461)—Private company. 
Reg. May 26, capital £50.000 in £1 shares, to take over the business of 
lamp shade manutacturers carried on by W. Last and E. Dunand as 
Louis Dernier & Company, to purchase from said W. Last and E. Dunand 
2,201 shares in Kerswell, Faulkner & Hamlyn, Ltd., and to carry on the 
business of lamp shade and lamp manufacturers, makers of all accessories 
for electric, gas or other lighting, &e. First directors: S. W. Hamlyn, 
W. Last and E. Dunand. Reg. office : 23, Newman-street, W.1. 

H. W. JON&&, LTD. (155.415)—Privete company. Reg. May 23. 
capital £10,000 in £1 shares, to acquire business of sanitary, heating and 
electrical engineers carried on by H. W. Jones under similar title at 
Barrin-lane, Monton, near Manchester. Directors: H. W. Jones and 
J. Buck. 

MYLAN & SMITH (ENGINEERS), LTD. (155.595).—Private company: 
Reg. May 29. Capital £5.000 in £1 shares. Agreements with G. H. 
Smith and W. F. M. Mylan, and to carry on the business of electrical. 
mechanical, civil and constructional engineers. First directors are: 
G. H. Smith and W. F. M. Mylan. Reg. office: 10, East Parade, 
She ftield. 

NORFOLK ENGINEERING COMPANY, LTD.. (155,326)—Private com- 
pany. Reg. May 20, capital £500 in £1 shares. Electrical and mecha- 
nical engineers, and manufacturers of cinematograph projectors, First 
directors: R. W. Hickman and P. A. J. Norton. Reg. office; 223, 
Bernard.-street, Shefheld. 

RAPID ACCUMULATOR COMPANY, LTD. (155.710).—Private company. 
Reg. June 2. Capital £25.000 in £] shares. To acquire patents relating 
to the production, treatment, storage, application, distribution and use 
of electricity. Permanent directors: J. W. Johnstone, J. Carter and 
A. Andries. Reg. ofice: 110, Cannon-street, E.C. 

SIGNAL ELECIRIC COMPANY, LTD. (155.685).—Private company. 
Reg. May 31. Capital £12,500 in 10,000 7 per cent. preference shares 
of £l each, and 5,000 ordinary shares of 10s. each. To manufacture 
electrical accessories and appliances of all kinds, &c. 


F. SMITH & SON (SOUTHAMPTON), LTD. (155,622).—Public company. 
Reg. May 29. Capital £25,000 in £1 shares. To take over business of 
marine optician and company adjuster carried on by J. Crombie Smith 
as F. Smith & Son, at Southampton, and also the business of electricians. 
electrical engineers and fittings makers carried on by R.M.F. (1914). 
Ltd., at London and Walsall. First directors are John Crombie Smith, 
Joseph Max Bein and William Steel. Reg. office: 23, Oxford-street. 
Southampton, 


ThirtySeven Years Ago. 
(From THE ELECTRICIAN, June 3, 18¢2.]) 


THE CHANNEL TUNNEL.—The electric lights hitherto used in the 
Channel Tunnel works have been abandoned for the present, and ordinary 
candles returned to, as the engine used as a motor is now employed on 
other work. 

Tue ELECTRIC LIGHT AND POWER GENERATOR ComPpany.—We 
understand that this Company has received instructions to light up 
the Botanical Gardens with the electric light (Maxim incandescent and 
Weston arc lights) on the occasion of the annual féte on the 22nd of June. 

PETITION FOR WINDING-UP A COMPANY.—A petition has been pre- 
sented by the Anglo-American Brush Corporation in the Court of Session. 
Edinburgh, for the winding-up of the Scottish Brush Electrice Light & 
Power Corporation. It is said that the shareholders of the latter com- 
pany are unanimously opposed to this proceeding. 

AN ELECTRICAL RAILWAY aT St. Lovis.—According to an American 
contemporary the town of St. Louis is shortly to have an electric railway. 
It will be half a mile long, and will be constructed in the piece of ground 
known as the “agricultural tield.”” The rdilway will be constructed by 
Mr. Heisler, an electrician of St. Louis, and will be on the same principles 
asa model exhibited by him at the St. Louis Fair in 1878. 
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| Notes. 


The Victory Loan. 

During the last five years we have been passing through a 
period of what must be described as abnormal finance. It 
has been necessary, but it has nevertheless been abnormal. 
It has been harmful to industry and it has also given 
altogether wrong ideas to the public at large, and we think 
it may fairly be said that much of the labour unrest that 
has been experienced can be traced to this emergency finance. 
Moreover, there is an immense floating debt at the present 
time which has a most disturbing effect upon the financial 
Stability of the country. It is time, therefore, that we should 
set our house in order and that we should get back to those 
Teasonable standards to which we were accustomed before the 
war. The Victory Loan, which is now before the public, is a 
serious attempt in this direction, and should be welcomed by 
all who have the industrial position of this country at heart. 
It is a distinct attempt to return once more to reasonable, 
if not to cheap, capital and to the idea that 4 per cent., 
instead of 5 per cent. and over, is sufficient for the best gilt- 
edged security which is to be found. A return to this view 
will be of the greatest importance because it will gradually 
lower the rate of interest which the investor will expect from 
Commercial undertakings. Moreover, the removal of the 
floating debt will have a marked effect in restoring confidence 
in the financial world. It is therefore highly important that 
everyone connected with industry should take advantage of 
the present loan (of which the ternis are undoubtedly generous) 
for the conversion of their present short period bonds and for 
t ‘© investment of further capital as may be found possible. 
We hope that the loan will be supported not merely by the 
arge investor but also by the millions of workers who have 


general we should hear far less of such questions as a levy 
on capital and proposals of that kind, which can certainly 
never do any good and may do a great deal of harm. We 
therefore hope that our readers will do everything possible to 
make the present loan a success in all walks of life. 


The Convention of the I.M.E.A. 
THe Incorporated Municipal Electrical Association has 
appropriately held its Victory Convention in an area which 
witnessed both war activities and war thrills. Mr. F. AYTON, 
the president, and the electricity undertaking of which he is 
the progressive chief, contributed much to the conduct of the 
war from a material point of view. The Convention this year 
has naturally been one in which the feature of electricity supply 
was felt to be in the balance. The Electricity Supply Bill has 
been the one topic of discussion at those little informal gather- 
ings which make all conventions so delightful and probably so 
valuable. On no previous occasion have the delegates from 
the smaller stations exchanged views with such misgivings 
as to their future. The Convention has shown signs of a move- 
ment towards commercial development on the part of engi- 
neers, who. now realise that in the near future they will be dis- 
tributors, and distributors only, of electrical energy purchased 
outside their areas. Such a prospect should be welcomed 
throughout the whole of the electricity supply business. The 
announcement of the President that Sir JOHN SNELL was 
designated for appointment as the first Electricity Commis- 
sioner under the new Government scheme was well received by 
the delegates. There had been considerable misgiving on this 
important score. The Convention has been a great success, 
but it is unfortunate that the lack of accommodation has 
excluded the manufacturers, who have in previous years 
attended by special invitation. Their presence has always 
added interest to the meetings, formal and informal, and next 
year when the Convention will be held in an industrial centre, 
they will make a welcome return—at least, we hope so. The 
chief value of these gatherings lies in the bringing together of 
all the interests concerned. All the engineer delegates have 
been keenly interested in the subject of salaries, which has 
been fully discussed. The future should hold out great hopes 
in this direction, if this Convention opens a new era in which , 
the sale of electrical energy, like that of any other commercial 
commodity, is placed on a business footing. The Convention 
was well attended, about three hundred engineers and coun- 
cillor delegates being present. At the moment this brief 
account must suffice, but next week, when we shall devote 
much space to central station matters, we hope to give a full 
report of the proceedings, along with abstracts of the Papers, 


as on former occasions. 


Vanishing Profits. 

THOSE interested in industrial economics will do well to read 
the address of Mr. A. F. Pease to the sharcholders of Pease & 
Partners, which appeared last Friday. Naturally, the address 
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is chiefly concerned with colliery working and the possibilities 
of nationalisation, but many parts of the address have a wider 
application. It is interesting to note that if the extra wages 
payable under the Sankey award had been included in the 
year the profit of 2-48d. per ton would have been turned into a 
loss of 6-85d. per ton. Also, that the effect of Government 
intervention is to place Cleveland ironstone in a very serious 
position. The cost is now so high that unless reductions can be 
effected in some way it will be possible to make iron cf the 
Cleveland quality cheaper by using foreign ore or ironstone 
brought in from other parts of the country. An extension of 
this idea leads one to think that if the cost of coal is not cut 
down to a reasonable figure it will soon be cheaper to rely 
upon coal imported from the United States. The seriousness 
of the present position is largely due to the increasing fall in 
output per person employed. Many reasons have been given 
for this. In the opinion of Mr. Pease nothing has contributed 
so greatly to the loss of output and to inefficiency of production 
as the Minimum Wage Act. This supports our view, which we 
have previously expressed, that any minimum wage should 
be considerably lower than the wage that is desired if it is not 
to be harmful. Those who work for their living may be 
divided into two classes, one of which is always anxious to 
earn more, and the other is satisfied with a certain minimum, 
and has no intention to work for anything beyond this figure. 
Obviously if this minimum is at about the same level as the 


minimum wage, restriction of effort naturally follows. 
ny 


Profits for the Shareholders. 


THERE is Much truth in the view taken by Mr. Pease that 
profit per ton should not be looked upon merely from the 
standpoint of labour. So far as labour is concerned, wages, 
generally speaking, have doubled, or more than doubled, since 
pre-war days. On the other hand, the shareholder, who may 
have to depend upon dividends in his declining years, is 
expected to he satisfied with the same rate of dividend or less. 
This is so, notwithstanding the fact that the sovereign has 
decreased in value for him just as much as for the miner ; in 
addition, he is more or less heavily taxed on income, whereas 
the miner is only very little taxed in this direction. On this 
account, if a wealthy man receives the same return on his 
capital as before, his purchasing power is reduced to one- 
fourth. Meanwhile, other countries are not necessarily moving 
in the same direction. A paragraph in ‘“ The Times ” of last 
Tuesday gives brief particulars of a large contract for con- 
structional engineering in Holland which has been awarded to 
a German firm on terms much below those of a British tender. 
In fact, it is stated that the figure is £20 per ton less than that 
tendered by a leading British company, and is actually below 
the price quoted for the raw material as delivered by the 
rolling mills in this country. We should like to hear further 
details of this case. Whether there is an explanation which 
will satisfy those who are trying to set the wheels of industry 
in this country going once more we do not know, but we- think 
it is sufficient as a warning to show that German firms do not 
intend to adopt fancy prices in the future, and that if the 
demands of labour render competition impossible the final 
result can only be disastrous to this country and to the workers 
themselves. 

a 


The Meeting of the British Science Guild. 


At the thirteenth annual meeting of the British Science | 


Guild, held at the Goldsmiths’ Hall on Tuesday last, the 
usual annual report, presented by Sir RICHARD GREGORY, 
referred to a number of points of general interest. In par- 
ticular a summary was given of the report of the Education 
Committee on “ Industrial Research and the Supply of Trained 


+ 
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Scientific Workers,” which has been placed before the Prime 
Minister, the Minister of Reconstruction, the President of the 
Board of Education, and certain educational bodies. It is note- 
worthy that the Civil Service estimates for 1919-20 propose an 
annual grant for higher education of £1,000,000, as compared 
with £500,000 last year. The President (Lord SYDENHAM) 
traced the origin of industrial unrest to the complex industrial 
changes which have eliminated the old personal relation 
between master and man, and suggested how science, which 
had, in a sense, been partly responsible for such unrest, could 
also help to relieve it. The remarks by Major-General SEELY 
(Under-Secretary of State for Air), who has been elected a 
vice-president of the Guild, and those of Sir JosepH THOMSON 
showed how the war had emphasised the importance of having 
men with some knowledge of science in the Army, the Navy 
and in Government Departments. Sir JosepH stated that in 
certain branches of warfare the cost to the country had been 
appalling through lack of appreciation of scientific methods, 
and he told a characteristic story in regard to certain of his 
pupils who applied for a Government appointment (stated as 
requiring scientific knowledge), but were told by the head of 
the department that what was really needed was not so much a 
knowledge of science, but ability to answer letters in such a 
way as to satisfy the recipients without committing the depart- 
ment to anything! We fear this is the attitude of many heads 
of departments, and although it may be all right for diplomacy 
it is far from being sufficient for carrying on the practical 
services of the country. 


ee ee 


Wireless Telephony.—In the current issue of ‘“ Nature ” 
Mr. A. A. Campbell Swinton has an interesting letter, in which 
he states that he overheard on apparatus at his own house 
very clearly the conversations carried on between Marconi 
House and Chelmsford on the occasion of our visit to the 
Marconi Works described in our issue of June 6. 

The Transatlantic Flight.—Our readers will be interested 
to know that Lieutenant Whitten Brown, who was responsible 
for the navigation of the Vickers-Vimy aeroplane which made 
the successful flight from Canada te Ireland this week, is a 
Manchester engineer. He was in the employment of the 
British Westinghouse Company before the war. 


The Numerical Solution of the Equations of Transformer 
Design,—Errata.—A few corrections are necessary in‘ Major 
Low’s article which appeared last week. B in the seventh line 
of paragraph 6 should be B, and the ordinates in Fig. 1 should 
be marked k,/k;, instead of k;/k.. In the last line of para- 
graph 16 it is stated that the “ argument would be inverted ” ; 
by this is meant that m and n would be interchanged. 

“The Chemical Age.”—On June 21st Benn Brothers will 
publish the first number of “ The Chemical Age,” a weekly 
journal devoted to industrial and engineering chemistry. There 
is no doubt that this branch of industry is not sufficiently 
represented at present in this country, and that, consequently, 
many industrial chemists turn to American literature. A 
preliminary. announcement states that the staff and con- 
tributors of the new journal are men in the forefront of chemical 
industry. The present is a great opportunity for a journal 
of this kind, and we do not doubt that our contemporary, 
which will be published at 6d., will have a successful career. 


Faraday House Journal.—The “ Faraday House Journal ” 
for the summer term contains some further notes on military 
honours awarded to old Faradians, among whom we note that 
Mr. H. R. Ainsley received the Military Medal, Mr. P. H. 
Keeling the Military Cross, and Captain W. €. Barnes the Stat 
of Roumania. To the Roll of Honour the names of Capt. E. T. 
Hayne, D.Sc., D.F.C., R.A.F., Lieut. N. S. Smith and F. R. 
Crips have been added, and obituary notices are included ; 33 
Faradians have been killed or died on active service. Reference 
is made to various recent appointments, and te the retirement 


JUNE 20, 1919. 


of Mr. Albert Campbell from the National Phvsical Laboratory 
after 18 years’ service. The *“ Journal ” also contains an 
original contribution by the principal, Dr. Alexander Russell, 
on ** How to Obtain Constant Current Circuits from Constant 
Potential Circuits and Conversely.” 


The Still Engines.— Last Friday we were able, through the 
courtesy of the Engine Development Company, to see some 
of the engines running from which the results given in the Paper 
by Mr. F. E. D. Acland were obtained, and to which we referred 
in our issue of May 30th. We were much impressed by the great 
flexibility of these engines, and we suggest that our readers 
would do well to keep in touch with the developments in hand. 


International Electrotechnical Commission.—The meeting 
of the Special Committee on the Rating of Electrical Machinery 
of the International Electrotechnical Commission was held 
in Paris last month. Delegates were present from the National 
Committees of Belgium, Canada, Great Britain, Italy and the 
United States. The delegates appointed by the Main Com- 
mittee of the British Engineering Standards Association, the 
Sectional Committee of which the National Committee of the 
I.E.C., were the following :— 

Mr. Roger T. Smith, President-elect, I.E.E., Mr. A. R. Everest, 

and Mr. C. Rodgers, representing the B.E.A.M.A. on the British National 
Committee. 
The delegates were welcomed by the president of the Com- 
mission, M. Maurice Leblanc, at a lunch offered by the French 
Committee. The technical meetings lasted three davs, and a 
number of important points were discussed. 


Diesel Engine Users’ Association.— At the last meeting 
the subject of ‘‘ Insurance of Diesel and Semi-Diesel Engines 
against Breakdown ” occupied the attention of the members. 
Some time back the Association adopted a standard form of 
policy of insurance against breakdown. One of the conditions 
adopted provides that, in the event of disagreement as to the 
interpretation of the policy, the matter shall be submitted for 
arbitration to a special committee of the Diesel Engine Users’ 
Association, whose decision is to be final and binding on both 
parties. A case in which a dispute had arisen was reported, 
and a special committe to deal with the matter was appointed. 

The Association proposes to take action in regard to carrying 
out research work, with a view to obtaining more definite 
information as to the suitability of various classes of liquid 
fuels for use in Diesel and semi-Diesel engines, or for other 
purposes, and it was decided to apply for a Government grant. 

A discussion took place on the report made at the previous 
meeting by Mr. G. W. P. Horner on the breakdown of a Diesel 
engine at Weymouth. Apparently the trouble had been 
caused by the fracture of a connecting rod big-end bolt, and 
opinions expressed on the subject of fixing a useful life for such 
bolts before renewal varied between 5,000 and 20,000 working 
hours. The question of the efficacy of heat treatment or 
annealing of bolts of various classes of steel was also discussed, 
and in connection with heat treatment the Wild-Barfield type 
of automatic electric furnace was briefly described. 


The Regulation of Wages.—Speaking on Tuesday at a 
conference arranged by the Industrial Reconstruction Council 
on “Some Methods of Regulating Wages,” Mr. John Baker 
(Iron and Steel Trades’ Confederation) strongly advocated the 
system of regulation by means of a sliding scale, in accordance 
with the fluctuations in the price of some particular com- 
modity. The system of payment by results—7.e., piece rates— 
was unsatisfactory, as the workers held that it tended towards 
bad work, and if there was any interruption in the supply of 
material, or work had to cease from any other cause, the workers 
were adversely affected. Moreover, there were manv trades 
for which a piece rate could not possibly be paid, as the work 
did not consist of repetition work. The premium bonus system 
was also unsatisfactory, as it was often too scientific and 
complicated to suit the workmen, who liked to know without 
any great calculation what his wages were going to be. The 
method of regulating wages according to a sliding scale, based 
on the selling price of some commodity, had always been found 
satisfactory. It was principally in use in the iron and steel 
trades, and, as a result, there had been little or no labour 
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trouble in those trades during the war. The system was satis- 
factory to both masters and men, and had proved its ability 
to meet all conditions and emergencies, especially during the 
war period. Of several scales investigated by Mr. Baker, one 
had been worth a 40 per cent. increase in wages to the work- 
man, and none had been worth less than 18 per cent. Ad- 
justments were made once a month only, in spite of any 
fluctuations of prices during that period, so that the workman 
knew what his wages would be for a month ahead. Such 
a system, said Mr. Baker, deserved to be more widely known, 
as its success was not a matter of experiment, but of fact. 


Mr. D. N. Dunlop at the Batti Wallahs.—The monthly 
luncheon of the Batti-Wallahs was presided over on Monday 
last by Mr. R. Wilson Smith, and the guest of the day was 
Mr. D. N. Dunlop, director of the British Electrical and Allied 
Manufacturers’ Association. He spoke on Trade Protection. 
He pointed out that before the war the plant manufacturers. 
in the electrical industry only obtained a return of 1-19 per 
cent. on their capital, and makers of steam plant 1-13 per cent. 
By a combination of interests this undesirable state of affairs 
was being altered. Combinations of interests were now being 
tried on somewhat similar lines to those of other countries. 
Now that war work was being dropped, he said, export trade 
and the prospect of competition were matters of concern. The 
Electricity Supply Bill would make the State the purchasers 
of plant, and he thought it unlikely that such orders would go 
abroad. This fact would tend to stabilise the home market.. 
At the moment Japanese competition was serious, and the 
Government, without consulting any of the industrial interests, 
had undertaken to admit the goods of our allies into this. 
country absolutely free. Japanese electrical accessories could. 
be unloaded here at prices which our own conditions of pro- 
duction could not possibly meet. He thought that there was 
little help to be obtained from the Government in this direc- 
tion. He had misgivings as to the continental situation. The 
Russian market was of the greatest importance, and had been 
left entirely to the Germans, chiefly on account of language. 
British manufacturers were inclined to be too lazy in the 
matter of language, and sought their markets in the Colonies 
and English speaking countries rather than in continental 
countries. He thought that the selling manufacturers should 
combine for selling purposes overseas. He also felt that now 
the war was over there was a risk of British manufacturers 
going back to’old methods, but he sincerely hoped that this 
would be prevented. 


Obituary. . 
L.-Corp. GEo. Epwarps HvuTcuixson (Cheshire Regt.), aged 31, has 
died in hospital. He was the chief electrician on the “ Lusitania ” at 
the time when she was sunk. 


We regret to record the death, which occurred at Helensburgh on the 
12th inst., of Mr. Writram M’Gerocu, chairman of Messrs. William 
M’Geoch & Company, Ltd., manufacturers of electric fittings, &c., of 
Glasgow, London and Birmingham. 


Personal. 


Prof. R. L. Weighton, M.A., D.Sc., who has been professor of Engi- 
neering at Armstrong College, Newcastle-on-Tyne, has resigned. 

Mr. J. Scott-Taggart, who has been mentioned in despatches, recently 
received the Military Cross for wircless werk at the Front. 

Mr. W. St. D. Jenkins, O.B.E., acting deputy director, has been 
promoted to the position of director of Navy contracts in succession to 
Sir F. Black, who has retired. 


Arrangements for the Week. 
FRIDAY, June 20th (to-day). 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
10a.m. At the Spa Pavilion, Felixstowe Annual General Meeting. 
2.45 p.m. Inspection of War Vessels. 
SOCIETY OF TECHNICAL ENGINEERS. 

6 p.m. At Shakespeare Hotel, Powis-street, Woolwich, London, 
; S.E. A Discussion will take place on ‘‘The Third Party Policy.’ 
FRIDAY, June 27th. 


PHYSICAL SOCIETY. 

p.m. At the Imperial College of Science, S. Kensington, London, 
S.W. Papers on “The Current-voltage Characteristics {of 
High-voltage Thermionic Rectifiers,” by Prof. C. L. Fortescue ; 
and ‘‘On the Measurement of Small Susceptibilities by a 
Portable Instrument,” by Prof. E. Wilson. 
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Electric Furnaces in the United Kingdom, 1918. 


By R. G. MERGER. 


The author’s main object is to give information possible which 
may tend to increase the general efficiency of electric steel furnaces 
in this country. There are installed or being installed 141 electric 
furnaces with a total capacity of 112,000 k.v.a. Of these, 24 are 
or will be used for Swedish substitute, cupro nickel, allundum, 
manganese copper, and ferro alloys. The remaining 117 are electric 
steel furnaces having a total charging and k.v.a. capacity of 384 tons 
and 98,769 k.v.a. respectively, and a total nominal output of 
31,170 tons per month, based on 5 days a week, 4 weeks per month. 
If all these furnices worked at full load, the total nominal output 
at the end ofa year would be 405,09) tons. However, some are only at 
work on day shift, others are shut down or not yet installed, and all 
those in commission have delays due to furnace or electrical troubles 
and shop conditions. 

Electric steel furnaces are used for steel castings and ingots. 
Table I. shows that the Héroult furnace (the first in the field) heads 
the list so far as number of furnaces and capacity are concerned. 
The Snyder furnace, which is used for making acid steel, has to rely 
largely on the steel maker’s requirements as to whether he wants to 
make acid or basic steel. The two “ Special °” furnaces were made 
by the user. 


Table I.— Electric Steel Furnaces in the United Kinudom. 


Nominal 
Number | Total ' Total | tons 
Make. of f k 
` fimnaces: tons, size. V.8. output per 

month. 
Flectro-metals ............ 27 73 | 20,274 6:740 
Greavcs-Etchells ......... 26 64} T8,830 5,680 
Héroult -perrieri 45 1804 43,220 13,760 
Rennerfelt  ...........005- 4 7 1,895 750 
Snyder 0 Ss screseveenenocaes 6 94 3,150 1,200 
Special urarena 2 2 750 280 
Stassano ......ccssceseeees 2 2 600 240 
Stobie ...s.ssssssoessessses 5 45} 10,050 2,600 
Total  iwesstetaceeias 117 384 98,769 31,250 


The nominal output in tons per month is based on 5 days a week, 
4 weeks a month, and the rated charging capacity of the furnace. 
The actual charge is in most cases greater than the rated charge. 

The actual output giving the best month’s output of each furnace 
is 65 per cent. of the nominal output. On this basis the actual 
output per month would be 2,028 tons, making a total of 7,047 tons 
per month, or 91,637 tons in the ladle per annum, for castings, 
against a total nominal output of 140,920 tons per annum. The 
furnaces are mostly working on day shift. 

The author, in the original Paper, also gives particulars of the 
furnaces of the type specified above (installed or to be installed) 
respectively for castings and ingots. 

The added totals may be conveniently summarised as in Table IT 


Table II. 
Tons output per 
Furnaces for No Tons K.v.a month. 
Nominal. Actual. 
Castings— 
Installed ......... 37 724 | 20,739 7,720 5,019 
To be installed ... 11 44 12,200 3,120 2,028 
48 1164 | 32,939 10,840 7,047 
Ingots— 
Installed ......... 56 217 53,565 16,530 12,906 
To be instatled ... 7 444 9,650 3,090 2,410 
Not working...... 6 6 2,615 790 716 
69 2674 65,830 20,410 16,032 
Grand Total (In- f 
gots & Castings)... 117 384 98,769 31,250 23,081 


The figures show that we have in this country furnaces capable 
of producing a total possible output of over 300,000 tons of electric 
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* Abstract of Paper read before the Institution of Electrical Engineers. 


steel per annum with 98,769k.v.a. behind them. Taking the 
average output per month over a period of time we get very different 
results, as follows :— 


ee ee Ee 


— Nominal. Actual. | — 
Castings -scscccasevesenceds 7.720 3,557 46 per cent. 
INGOUS rreraren: 16,530 | 9,855 59 per cent. 


The author then proceeds to give a series of tables containing 
full data on the working of furnaces of 70, 100, 180, 220, 280, 380 
and 420 tons per month output. Some data for a larger fumace are 
given in Table III. 

Comparing these data with the best month's outputs there is a 
difference in each case of 19 per cent. Delays due to breakdowns, 
changing roofs, relining, &c., are largely responsible for this. 


ELECTRIC FURNACE Loa SHEETS. 


While some users keep proper records of the operation and output 
of their furnaces, others contine themselves to the output and kcep 
no proper records of current and electrode consumption or cauves 
of delays. This is good neither for the electric steel trade of the 
country nor for the maker or designer of the furnace. 

In an Appendix to the original Paper a suitable log sheet is 
reproduced. By the aid of this the data given in the series of tables 
were obtained. 

These tigures, taken over a period of one to six months, show 
the comparative performance of the same or different types of 
furnaces working as nearly as possible on the same class of steel 
and under similar conditions in the various steel works. In making 
comparisons it is necessary to take furnaces having the same k.v.a. 
capacity and not the rated charging capacity in tons. The heats 
per day in the tables are the average number of heats taken over 
the whole period of 20 days a month, and include “ delays.” 

Under ‘ best month’s output ”’ the average number of heats per 
day are shown with “ no delays.” 


Table ITI.— Nominal Output 600 Tons per Month. 


— l 2 
KW EOE A cadet E T T 2,500 3,000 
Size, CONS iicaiatesius wate cov enewoustorneutshesk vedent swans 10 12 
Period möntha. .issvs45s0s sasedicndacinsercssdvacdseoedeee 34 6} 
Class GF steal ciccsdeeecscers toes sc cavseawid unadeeccnneass Ni,CH j{Ni,CH &C 
Number 0f slags aivisssasesieesveyensd ce cadeetestanseiiess 2. 2 
Number of heats........essessesssesoseseseseseseeseeseoso 106 331 
Number of hours.........ccscescccccecesesccescscnssseeees 818 2,039 
Nim ber Of ton8s .....s.sosssesssessssosossosesoesosesessos 900 3,575 
Average : 
Time per heat, hours ..........ccccecscesccecsseceseseres 77 ~ 6:16 
Time per ton, hours .....sssssseososososeseseseseesceees 0:9 0:57 
Tons per heat ......... EET E E P eee’ 8:5 10-8 
Units per Nea tucisssvisecissarncsesnasseusmecsceeadecteeas 8,200 9,657 
Units parton scccdiciseiesavceds iseit niie ies 966 890* 
TONS Per MOND visi cisvacsieverecversendeuleasieuressees 257 572 
Hoata POF GAY cnincscsdcrdetinseiseardsantiiakawaiase sna 1:5 26 
Best month's output ....ssesesssesessessessressessessees 357 791 
Unite Porton: sovcisevetuarsnessnss eon dcececeenns ywacecs sas 945 869 
Hoäts POP BY essri nne aeee 2-3 3-6 
Electrode diameter Go loim | ain 
Electrode consumption, lb. per ton ladle ......... 30 12-9 
Dela VR AAYE ssssessivcticdiaenemiytisesinessakeenes ii 29 
Basic OP ACI i vercnaveadscasdoraasuumacestased TEN | B B 


i 


After a careful comparison of the various sizes and types of 
furnaces, the author has arrived at particulars, setting forth the 
size, k.v.a. capacity and nominal output of each, as shown in Table IF. 

The nominal output per month is based on the assumption that 
the weight of charge is equal to the rated charging capacity of the 
furnace. In actual practice, however, this is not the case in many 
furnaces. 


* Includes all steelworks auxiliaries, and the rating would be 700 tons 
per month on the basis of 3 heats of 12 tons, say 35 tons per day, 20 days 
per month. This furnace has had as much as 1,010 tons output in one 
month in 1917. 
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Table IV —Ratings of Electric Furnaces. 


Nominal 
. Average | Number | 

sae i” ae K.v.a. | hours per | of heats | Bae a 

Bs. ; heat. per we 20 days. 
Ingots ........005. 4 : 250 2-75 7 | 7% 
Castings ......... 4+ 250 2-25 8 | 80 
Ingots ............ l$ |! 500 3:25 6 | 180 
Castings ......... l4 500 3-0 7 200 
Ingots osses. | 2-23 | 650. 4-25 5 | 220 
Castings ......... | 2-2) | 650 3:5 5 240 
Ingots ............ 3-34 850 5-75 4 | 280 
Castings ......... 3-34 850 4-75 4 _ 280 
Castings ......... 5 1,000 4-0 5 500 
Ingots ............ | 6 1,500 7:5 3 360 

Ingots nause. | 7 , L800 75 3 j 420 > 
Ingots ........608. | 10 >- 2,500 7:5 3 . 600 
Ingots ............ 15 3.000 7:5 3 , 900 

DELAYS. 


Continuity of working greatly depends. of course, on the volume 
of busiress, but reliable and efficient working depends on the furnace 
being as reliable, efficient and fool-proof as possible. Even so, 
one must rely on “` shop conditions,” such as waiting for the crane, 
&e. While it is difficult where there is a number of furnaces working 
together to arrange things so that they may be teamed as and when 
ready, it should not be difficult for a single furnace to get this 
attention, for the wznt of which the refractories suffer, current is 
wasted and the gang is kept waiting. 


Failure of Electric Power Supply.—Failure due to breakdown of 
generating plent and lack of spare plant occurred in one or two 
cases. The generating stations were working at their maximum 
capacity and were at times severely overloaded and there were few 
opportunities for overhauling the boilers and other plant. The 
result was that when shortness of supply happened, the first plant 
to be shut down, with little or no notice, was the electric furnace. 
It used a large amount of current and was consequently easier to 
shut down than a lot of small and not so important users. 

All the users of electricity supply were doing important work 
during the war, but less damage and interference would have re- 
sulted if the furnace user could have been kept going until he had 
a chance of cleaning his furnace so as to prevent a possibility of 
freezing. When this was pointed out to the electrical engineer he 
gave the electric furnaces on his mains first consideration. A debt 
of gratitude is due to the various corporations and other electric 
supply departments for the way they carried on under difficult 
conditicns. 


Breakdown of Furnaces.—Delays due to this cause have been too 
frequent. The tilting gear and general arrangement of electrode 
feed-gear on certain furnaces have not been designed to withstand 
the conditions in a steel works. There are records of stripping on 
the tilting gear, and of the electrode-raising and lowering gear with 
consequent damage to the furnace and very possible transformer 
troubles. The makers concerned are eliminating these bad features. 


Water-cooled Collars.—-These at the electrode entrance in the roof 
have been a source of constant trouble and delays. Their break- 
downs are due chiefly to failure of water supply, but many installa- 
tions are now complete with a tank placed above in a suitable 
position, the tank being kept filled from the water mains or other 
source, so that in the event of the main suppl¢ being shutoff there 
is a sufficiency to carry on with. 


Electrode Holders.—Electrode holders of certain types also give 
trouble. The use of a water-cooled electrode holder is an admission 
that it is exposed to the hot gases coming through the roof at the 
electrode entrance, which therefore has no suitable economiser or 
seal, or that it has not a proper electrical contact around the elec- 
trode. If electrodes (and especially amorphous carbon) are operated 
at a proper current density, and are not of inferior quality, the holder 
should be able to carry the necessary current without undue heating. 
Where, say, a furnace is fitted with 14-inch amorphous carbons, 
which at a current density of 25 amperes per square inch should 
carry about 4,000 amperes each, the user nearly always runs them 
at 5,000 or 6,000 amperes, on the ground that he cannot otherwise 
get his heat in the furnace. The answer is that he should either 
put in a larger electrode if the furnace can take it or use, say, 8-inch 
graphite, which with a current density of 100 amperes per square 
inch will enable him to run at 5,000 amperes per phase. Amorphous 
carbons are often of inferior quality. While one batch may be 
good, the very next batch out of the same heating furnace may be 
poor. If lumps of, say, 18-inch carbon break off in the furnace, 
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they are not easy to take out af a 14-inch hole. In one case over 
1} cwt. of amorphous carbon was used to the ton of steel in the 
ladle, which was immediately made into scrap ingots. 

The following table shows the total amperes which amorphous 
or graphitic carbons should carry at a current density of about 25 
and 100 amperes per square inch respectively :— 


Table V. 


Diameter of clectrode (in.). | Amperes per electrode. 
Graphite. Amorphous. | Graphite. | Amorphous, 
54 | 10 | 2,000 2,000 
6 14 3.000 | 4.000 
i 16 | 4,000 5,000 
8 18 | 5,000 | 6,500 
9 20 | 6,500 7,800 
10 sus 8,000 ! sas 
12 | 11,000 


Some types of electrode holders are fairly reliable and efficient. 
(without water cooling) where a suitable electrode economiser is 
fitted. The difficulty is to find an economiser which will stand up 
in existing furnaces of the gallows-arm type fitted with amorphous 
carbon electrodes. The gallows arm comes down so close to the 
roof that a comparatively shallow economiser has to be used. 

The problem is less difficult with graphitic carbon electrodes, as 
these do not suffer from oxidation to the same extent. Self- 
adjusting economisers demand attention periodically and are not 
fool-proof. The whole question of “ human element ” is by far 
the most important in the operation of a reliable furnace. 

Of the gallows-arm type of furnace the Snyder can claim over a 
period an electrode consumption as low as 7 |b. of 4-inch graphite 
per ton of steel in ladle. The Héroult, Greaves-Etchells and Electro- 
Metals, have with economisers each shown a graphite consumption, 
over a period, of 13 lb. per ton, which is good but may be improved 
still further. Of the furnaces having no gallows arm the Stobie 
shows an electrode consumption of 9-in. graphite as low as 6:5 1b. 
per ton over a period of 5} months. The Rennerfelt and Stassano 
furnaces show an average consumption of graphite of 151b. and 
20 lb. per ton respectively. 


Low-tension Conductors.—These have not in all cases received the 
necessary attention in the past. A current density of 750 amperes 
per square inch is ample for copper strip, for they are nearly sure 
to be run at a higher rate in actual practice. All joints should be 
properly made in the first instance and should be periodically 
inspected. 


Transformers.—These are, after all, the most important part of 
the furnace installation, for a breakdown may involve a delay of 
anything up to 2 months. In the early days the makers did not 
appreciate the very heavy surges the transformers would be liable 
to during the melting-down period, and transformers were in some 
cases of insufficient capacity. Subsequently the capacity was in- 
creased and transformers were greatly improved both mechanically 
and electrically. Breakdowns, though less frequent, happen owing 
to causes quite outside the transformer maker's control. Here are 
two examples :— 

1. A furnace had practically a dead short-circuit and the oil- 
switch which was close to the furnace refused to trip, the gear being 
choked with grit. 

2. The transformer was placed in a chamber underground which 
had forced ventilation but no spare motor-driven fan. The fan 
failed for want of oil, and the furnace carried on till the transformer 
failed. 


Automatic Voltage and Current Regulators.—These will help both 
the transformers and the power supplier. The regulators can be 
put into commission direct on to a cold charge without any hand 
control. The electrodes can be rapidly withdrawn on the occasion 
of very heavy overloads. The result is a very good load chart. 
The Woolwich Arsenal has a set running in conjunction with one 
of two 6-ton 2,000-k.v.a. Greaves-Etchells furnaces. 

The author has confined this Paper to electrical steel furnaces. 
He thinks, however, that some day we may have large resistance 
furnaces suitable for heating guns, turbine and engine shafts, &c. 
Among the difficulties experienced with large furnaces ‘are thermal 
expansion and contraction of the parts, and the cost of repairing 
and replacing the heating units. These are being overcome, and 
we should soon have furnaces which would give uniform heating 
throughout the charge and with little scaling. Our total of 117 
electric steel furnaces compares with 287 in America, which includes 
three induction furnaces (there are none in operation here so far as 
the author knows). Canada is credited with 43 furnaces. 
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A 3,000 H.P. Mill Motor by the G.E.C. 


We recently had an opportunity of paying a visit to th® 
Witton works of the General Electric Company, where we had 
the pleasure of inspecting a great deal of interesting work. 
Amongst important installations recently completed by the 
firm was a mill motor equipment of 3,000 H.P., of which the 
following particulars will be of interest to our readers :— 

This motor is for driving a three-high, non-reversing plate 
mill at Messrs. Bolekow-Vaughan's works, and is interest- 
ing because it is probably the largest non-reversing motor 
driving a rolling mill in this country. The usual plate mills 
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Fic. 1.—DIAGRAM OF CONNECTIONS OF HIGH-TENSION SWITCHGEAR FOR 3,000 B.H.P., 
2,400 VOLTS, THREE-PHASE, 60 CycLE Motor ror BoLckow-VavaHan's Routine MILL. 


are of the reversing type with Ward Leonard sets, which are 


used with a reversing motor; but in this case the mill is of 
the three-high type, the plates passing through between the 
bottom pair of rolls and back again between the top pair of 
rolls, tilting tables being provided for elevating the plate up 
to the upper pair of rolls. With the non-reversing mill it is, 
of course, possible to use a flywheel with a large amount of 
stored energy, so that a much smaller motor is required than 
with an Ilgner set, whilst at the same time the efficiency of the 
plain three-phase motor is very much higher than would be 
obtained with the Ilgner set. 

The motor is wound for 2,400 volts, 60 cycles, 514 revs. per 
min., 3,000 H.P. normally, 6,000 H.P. for falling out of step, and 
with a guaranteed efficiency at full, three-quarter and half 
loads of 95, 94:5 and 92 per cent. respectively. It is of very 
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Substantial mechanical construction, has a shaft 12 in. diameter 
in the bearing, and will be coupled to a countershaft of the mill 
on which the high-speed flywheel is mounted, storing about 
115,000,000 ft.-lb. of energy at normal speed. The stator and 
rotor of the motor are both bar wound, the stator end turns 
being very solidly supported to prevent a movement on sudden 
shocks, and the rotor spider being of cast steel. The slip-rings 
are of phosphor-bronze, proportioned to carry the current 
continuously, so that the machine can be used with a slip 
regulator. 

It is necessary forthe motor to slow up on every load so as 
to enable the flywheel to do its share of the work. The fluc- 
tuations of load will probably be very rapid, and as it is con- 
sidered doubtful whether an automatic arrangement would 
respond quickly enough to the fluctuations, it has been decided 
first of all to install a permanent grid resistance, and when the 
motor has been set to work, and the conditions of working 
noted, contactor gear can be coupled up to this resistance and 
adjusted to vary the resistance automatically, according to the 
requirements of the load, should it be thought desirable to 
do this. 

The resistances are provided with suitable tappings for this 
purpose, and the tappings are arranged so that more or less 
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Fic. 2.—ARRANGEMENT OF SLIP REGULATOR 
WITH NATURAL VENTILATING SHAFT. 


resistance can be connected easily in circuit. It is possible 
that the motor may have to slow up as much as 15 per cent., 
and the resistances are intended to be large enough to dissipate 
300 kw. continuously, although it is not likely that such a large 
amount of power will be actually dissipated in them. Special 
arrangements for cooling are necessary, and the grids are 
mounted in a separate chamber with ventilating holes through 
the floor under each bank of grids. The chambers continue 
to form a chimney above the grids, so that a large volume of 
air will be drawn through the grids by natural ventilation (see 
Fig. 5). It would, of course, have been cheaper to provide a 
motor-driven fan, but natural draught was adopted as being 
more reliable. l 
The motor is started by a liquid starter of special design. 
The starter, which is shown diagrammatically in Fig. 3, 
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ig of the rising liquid type, and interlocks have been provided 
to prevent the operator making a mistake. On putting the starting 
switch into the “start” position, current is switched on to the 
squirrel-cage motor driving the pump, which begins to deliver liquid 
to the upper tank of the starter in which the fixed electrodes are 
carried. As the liquid rises up thé electrodes the motor runs up to 
full speed. When full speed is attained, the driver throws the 
starting switch into the full speed position, when the starter is short- 
circuited by an oil switch and the pump motor stopped. The liquid 
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Fic. 3.—OvuTLINE OF 3,000 a.p. LIQUID STARTER BY THE GENERAL 
, ELECTRIC COMPANY, LTD. 


then runs back through the pump into the bottom tank ready for 
the next start. An interlock is provided, so that the starting switch 
cannot be thrown into the short-circuiting full-speed position unless 
the motor has"attained a predetermined speed. A step-by-step 
motion likewise prevents the short-circuiting switch being thrown 
straight away to the full-speed position. 

A drawing of the short-circuiting switch is given in Fig. 5. It is 
of the oil-immersed type. The current dealt with is 1,200 amperes 
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Fia. 4.—ELEVATION AND PLAN oF SLIP RESISTANCE. 


per phase. It will be seen that the rotating portion is on a mica 


insulated drum, and is moved by means of an exterior handle, into — 


contact with the controller fingers. Sufficient of these latter are used 
to carry the current. 

The high-tension side of the motor is controlled by a standard 
boiler plate high-tension cubicle of the lock-up type. The 
cubicle forms the connecting point on a ring main, so that it is 


Provided with two sets of isolating switches for isolating either of 
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the’ two incoming feeders. It is provided with a free-handle 
oil-break switch with inverse overload time limit relays, 
ammeter, voltmeter, indicating wattmeter, and all the usual 
current and potential transformers. A complete diagram Of 
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shown on the drawing, between the short-circuiting switch 
(Fig. 5) and the oil switch panel. In the event of the oil switch 
opening circuit an interlocking bar comes into operation which 
prevents it closing again unless the short-circuiting switch is 


~ 
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Fia. 6.—V1EW OF THE MOTOR. 


connections is given in Fig. 1. It will be seen that the system 
of interlocking above described deals with all possible mistakes 
except one, and that is it should not be possible to close the 
oil switch with the liquid starter already short circuited. This 
is guarded against by means of a mechanical interlock, not 


brought to the “ off ” position. As the tank automatically 
empties, when short circuited by means of the oil switch in 
Fig. 5, it will be seen therefore that the stator circuit can only 
be closed by means of the main oil switch when the maximum 
amount of resistance is in the rotor circuit. 


The Use of Mercury Rectifiers at 
Hirschberg, Silesia.” 


By J. OBACH. 


The town of Hirschberg has a contract whereby it receives 
current at 10,000 volts; this is distributed as direct current on 
the three-wire system with a pressure of 440 volts between the 
outers. Rotary converters were originally used, but on the latest 
extensions mercury rectifiers have been employed. There are 
two cylinders with ‘a steady output of 500 kw., and a third cylinder 
in reserve with a capacity of 250 kw. A transformer converts from 
10,000 to 700 volts ; a list is also given in detail of all the subsidiary 
details in the way of apparatus, choking coils, switches, &c., but 
the main interest of the article lies in the account of the method 
of working and the results. The three rectifying cylinders are 
mounted, side by side, on a wrought-iron framework ; together 
with the vacuum pump they occupy as much floor space as a rotary 
converter, giving 100 kw., whereas they themselves have a capacity 
of 750kw. The weight of the three rectifiers is 4 tons. The 
cooling water is contained in a radiator, which is mounted on a 
bracket at a suitable height above the rectifiers, the walls and 
bottom of which are surrounded by spaces containing water. The 
jower cylinder is the actual working part of the rectifier, while the 


* Abstract of an article in the *‘ Elektrotechnische Zeitschrift,” Ne. 
42,1918. 


upper portion removes the heat that is generated and condenses 
the mercury vapours that rise from the kathode. The cover of 
the cooling portion carries the starting solenoid; all connections 
to the rectifying cylinder are made by the autogenous process. 
This cylinder can only be opened at one place by removing the 
plate that carries the anodes. The main anodes are of iron; the 
arc is carried through fire-clay tubes, which terminate a few milli- 
metres above the surface of the kathode. The starting solenoid 
allows a cylindrical piece of iron to be raised and lowered ; this is 
connected with an iron rod which projects through the length of 
the vessel, and carries at its lower end the starting anode, which 
is about 10 mm. above the surface of the kathode. The process 
of starting is effected in a few seconds by means of certain press- 
buttons. An oil vacuum pump is provided and driven by a motor, 
being capable of maintaining a vacuum of 0-005 mm. of mercury. 
For the measurement of the vacuum, a McLeod vacuum mano- 
meter is provided. Each cylinder also has a vacuum voltmeter, 
the voltage on which varies with the vacuum. Three panels on a 
switchboard are provided for control purposes; the measuring 
instruments are mounted on these panels on the front, but only 
the handles of the switches are visible. The switches themselves, 
together with the fuses, direct-current meters and the chain drives 
for the induction regulator, are at the back. There is a high- 
tension cellular compartment, which contains switches and an 
auxiliary transformer, with a capacity of 3 kw., for working the 
starting dynamo, the cooling fan for the induction regulator and 
the vacuum pump. The main transformer of 750 kw. capacity is 
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placed outside the main house Each phase of the primary side 
of this transformer is provided with eight tappings to provide for 
the possibility that the pressure of delivery may fall below 10,000 
volts. In a chamber below the cylinders there are three cellular 
compartments which contain fuses for the anodes and also the 
choking coils, which are needed for running the rectifiers in parallel 
with the battery and rotary converters. Here also are placed the 
transformers, choking coils and resistances for exciting purposes. 
The losses in the induction regulator at full load are 4:8 kw., at 
three-quarters load 3-9 kw., at half load 3-2 kw., and at no load 
9-4 kw. A diagram is given with all the connections between the 
various portions of the central station. As the primary voltage 
varies, this is corrected by the induction regulator which can raise 
the pressure from 440 to 500 volts. 


The starting of the rectifier is effected in yery simple fashion. 


The vacuum is tested and found to be at least 0-02 mm. to 0-03 mm. 
of mercury; the starting dynamo is put in action; the main 
resistance is adjusted and a button is pressed ; in three seconds the 
switch, which connects to the network can be closed, the main 
resistance can be switched out of circuit and the whole process of 
starting is complete. Scarcely any attention is required ; occasion- 
ally the vacuum must be tested and the cooling must be kept in 
order. On heavy load the vacuum may be expected to fall, in 
which case the pump must be started ; during this period of working 
the pump can be kept constantly in action. The pump is provided 
with electrical and mechanical safety devices and therefore requires 
very little attention. The vacuum depends on the cooling arrange- 
ments ; the rectifier must not be allowed to get too hot. 

The rectifiers were started in February, 1917; during the first 
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year of working there were certainly some mishaps, but with the 
reserve rectifier it was always possible to maintain the supply. 
The breakdowns generally occurred on the same rectifier, and were 
caused by a short circuiting of the anodes. This was due to the 
cracking of the porcelain on the anodes at high loads. There have 
been no difficulties with the other converters, which were so con- 
structed that iron was used instead of porcelain. On one of the 
cylinders there was an occasional difficulty about starting the arc, 
while on another the porcelain ring on that kathode was cracked 
and required to be replaced. There are no losses of mercury and, 
of course, no oxidation in the actual working ; but about 3 lb. of 
mercury were required in 6 months to replace the losses in the 
packings. It is probable that during transport small air bubbles 
got into the packings of the joints, out of which the losses arose. 
Each cylinder contains in all about 100 lb. of mercury. The effici- 
ency of conversion has been, on an average measured over 12 months, 
about 90 per cent. ; during one period of 3 months it was as high 
as 91-6, and during the others 90-4, 87-05, and 89-28. The output 
in direct current was 557,125 kw.-hrs., and the input in alternate 
current 621,260 kw.-hrs. All losses of every kind are included in 
these figures. The guarantees of the makers were 93 per cent. at 
full load and at three-quarters load; 92-75 at half load and 91:8 
at quarter load; but these figures do not allow for losses in the 
induction regulator and choking coils. These figures appear to 
show that the makers have fulfilled their guarantees, when the 
losses in the induction regulator, which may amount to anything 
between 2-4 kw. and 4:S kw. are taken into account.f} Experience 
shows that mercury rectifiers are far better than rotary converters 
in small stations. = 


A 30,000-kw. Brush-Ljungstrom 
Turbine at Ipswich. 


A feature of central station practice which bas interested engineers 
during the last few years is the use of the Ljungstrom turbine. This 
type of machine, in which the alternate rows of blades move in oppo- 
site directions, has now bgen available for a considerable time It 


members of the Incorporated Municipal Electrical Association had 
an opportunity of seeing the progress of the work this week. This 
particular turbine, which we believe is the largest of its type so far 
made, will have a normal output of 3,000 kw. at 3,000-3,300 volts 
50 cycles, three-phase, with an overload capacity of 25 per,cent. for 
two hours. In accordance with the usual practice, the set is mounted 
directly on the condenser, a rigid bolted joint being made on the con- 
denser inlet, and the weight of the alternators being taken by struts 


VIEW oF THE Two HALVES OF THE BLADE SYSTEM OF THE BRUSH-LJUNGSTROM TURBINE WHICH IS TO BE INSTALLED AT THE 
Ipswich ELECTRICITY WoRKES. 


Shier Some marked advantages, such as minimum weight and 
oe independence of high temperatures, high blade efficiency, 
ombined with small dimensions, capacity for using highly super- 
sais steam economically without reducticn in working safety, &c., 
t he station engineer has nevertheless been slow to adopt this 
ype. The latest example of its application is at Ipswich, where 


supported on springs from facings provided on the condenser shell, 
As is indicated in the adjoining illustration, adequate passages for 
the steam at the exhaust end are ensured by putting four groups of 
blading in parallel for each ring. Nearer the centre, where the steam 


is less expanded, sufficient area can be obtained with single sections 
of blading. 
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Station Load and Economy. 


By THS. NORBERG SCHULZ 
(Kristiania). 


The load on an electric power station depends on the con- 
sumption of electric energy by the connected consumers ; the 
cost of production of electric energy depends again on the load. 
It is, therefore, very important that the management of 
electric power stations should study the influence of the load 
on the cost of production of current. 

In the following article are given some results obtained by 
studying the distribution of the load when several machines 
or stations are working in parallel. 

The load factor is one of the most important of factors in 
the electric station business. The load factor is defined as the 
ratio of the total output from the station in a given time 
(generally one year) to the output that would be obtained in 
the same time if the station were loaded with the maximum 
load the whole time.* In a station supplying electricity for 
general purposes the load will vary during the course of the day 
and year, and the maximum load is only maintained during a 
very few hours in the winter time. Accordingly, the load 
factor is less than unity, and generally for an entirely lighting 
load about 0-10, and for an entirely motor load about 0-5. 
With a mixed load, the load factor will generally vary between 
these limits. = l 
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If, for instance, in a station, 10 machines are working, and 
the first of them is to be run the whole year, and therefore can 
deliver as much energy as possible by the said load curve, then 
the second machine, which is to be used when the load sur- 
passes the productivity of the first machine, will run a shorter 
time, and will have less to produce in the year than the first 
machine, and so on for the third and the other machines. 
When the 10 machines together give the maximum load, it 
will be seen that the different parts of the maximum load cor- 
respond to a varying part of the output. The base part of the 
maximum load—that is used continuously—produces a larger 
part of the output than the peak part of the maximum load. 

In Fig. 1 is given a ourve which shows this distribution of 
the load on the different parts of the maximum load. The 
curve is constructed by the author on the basis of the daily 


joad curves at the Kristiania Elektricitetsverk for the year - 


1899. The load factor (B) was in this year B—0-144.t The 
abscissa in Fig. 1 indicates the electricity output as a per- 
centage of the yearly output, while the ordinates indicate 
the size of the base load as part (¢,) of the maximum load, 
either in per cent. or as a fraction of unity. 

If we use two machines or stations for supplying the maxi- 
mum load, and if the first machine or station overtakes the 
base load and delivers the half of the maximum load (t,=0°5), 
this machine or station will in this case, according to Fig. 1, 
a ee Oe es 

* Crompton, “ Proceedings ” of I.C.E., 1890-91, Paper No. 2,498. 


t“ Electrical World,” 1905, Vol. XLV., page 793, and ‘‘ Elektr. 
Zeitschrift,” 1905, page 920. 


have to produce about 92 per cent., or 0-92 of the yearly output. 
If the base load is only 20 per cent., or 0-2 of the maximum load 
(t;=0-2), the machine or station has to produce about 70 per 
cent., or 0-7 of the yearly output. 

The output curve in Fig. 1 is of general form, and it can 
easily be stated that this output curve will have practically 
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the same form for all those stations which are morking with 
this load factor (B=0-144). In Fig. 2 are drawn some 
different output curves which are found by different Scandi- 
navian works working by different load factors. 

It is, of course, of great interest to notice that the peak load 
output in all these different cases is found to be about the 
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same part of the yearly output both when the load factor is 
low (B=0-144) and when it is high (B=0-447) as soon as 
t,<0-6; that is, when the base load is larger than 60 per cent., 
or 0-6 parts of the maximum load. If the peak load is 40 per 
cent., or 0-4 parts of the maximum load ,((1—t,)=0-4), the peak 
load output is, according to Fig. 2, about 5 per cent., or 0-05 
of the yearly output, either the load factor is 0°10.(lighting 
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Table. 
Electricity works, Electricity works, Electricity works, Water-power plant 
“" Electricity works, Electricity works, Kristiania, 1904 Kristiania, 1908/09. Kristiania, 1904 at Kykkelsrud 
WW Kristiania, 1899. Stockholm, 1902. (excluding tramway). (including tramway). (Norway), 1904/05. 
ty bi ty v by. ty bı. ti t. t4. | by. 
0-05 0-895 0-1 0-88 0-0617 0-943 0-105 0-098 0-927 0-118 0-964 
0:2 0-505 0-2 0-66 0:1234 0-849 0-211 | 0-196 0-86 0-235 0-928 
0-3 0-388 0:3 0-51 0-2468 0-651 0-317 0:294 0-79 0-353 0-883 
0-4 0-315 0-4 0-42 0-37 0-495 0-422 0-392 0-71 ies — 
0-5 0-265 0:5 0-36 0-494 0-394 0-528 0-49 0-62 0-47 0-844 
0-6 0-227 0-6 0-32 0-617 0-328 0-634 0-59 0-54 0-588 0-766 
0-7 0-2 0:7 0-28 0:74 0:278 0-739 0-687 0-46 0-706 0-669 
0-8 0-178 0-8 0-25 0-864 0:242 0:855 0:785 0°41 0:824 0:58 
0-9 0°16 es as, 0:987 0-213 0-95 fis ses 0-94 0-507 
1'0 0:144 1-0 0-20 1-0 0-21 1-0 10 0-335 1-0 0-477 
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load) or 0-5 (motor load). It is further of interest to observe 
that the base load output increases very regularly with the 
load factor, though the output curves in Fig. 2 are found by 
different works working under different conditions. 

From these output curves I have’ worked out some other 
curves which have been very useful when laying out the 
arrangements of interconnected electric stations, and also for 
discussing other questions regarding electric power-station 
business. In Fig. 3 are given curves connecting the load 
factor and the period of use at full load of the base load when 
the base load is a larger or less part (t,) of the maximum load. 
If the base load is 40 per cent., or 0-4 parts, of the maximum 
` load (f,=0-4), then the load factor (b,) of this base load, 
according to Fig. 3, is found to be b, =0-31 when the load factor 
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of the maximum load (B) is 0-144, and b =0-875 when the load 
factor of the maximum load (B) is 0- 447. The characteristics 
of these curves are so regular that they can be generally used. 
The base load factor (6,) must be calculated for other values of 
B by interpolation. In such cases it is very easy, by means of 
Fig. 3, to calculate the load factor for different machines or 
stations when some of them are designed for the base load and 
some others for the peak load. If the maximum load factor 
(B) in any given case is 0°33, then the load factor (b,) of base 
load by ¢,=0-4, according to Fig. 3, will be about 0-7, and this 
base load will work with a penod of use of 6,130. hours in the 
year. 

In laying out a Sabian of water-power and steam-peak 
stations, or of large steam stations connected with small peak 
stations, these. curves have proved to give useful information 
in regard to the load factors of the central station and of the 
necessary current to be produced in the peak stations. As it 


is sometimes easier to work with numbers than with curves, . 


I have given the results of this examination in the accom- 
panying table. . 

The Coal Conservation Gointhities: in their aiioa 
report of April 16, 1917, pointed out that the electric power 
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supply in Great Britain should be distributed over 16 areas, 
with super power stations. In working out the plans for such : 
interconnected stations several questions will arise. The many 
now existing small stations can eventually be used as peak 
stations, and the super plants can also be arranged to overtake 
either base or peak load, or the load can be divided between 
the stations in different ways. In working out all these 
questions it will be necessary to judge as exactly as possible 
beforehand the most economical distribution of load and output 
for the different stations. The size of the connecting lines 
between the stations and the size of the feeders depends also 
upon this distribution. 

The method given above, eventually supplied with more 
curves from other stations, will certainly give useful informa- 
tion on these questions. ‘As previously stated, good results 
have been obtained in the design of the electricity supply for 
Kristiania, for which purpose the said curves were made up. 

On the basis of the output curve I have constructed other 
curves which are of use in certain cases.* The average load 
factor for every small part (b ) of the maximum load is some- 
times of interest.* This curve is worked out in Fig. 4. As 
the area between the co-ordinates and the curve is equal to 
the load factor (B), and as the ends of this curve åre fixed, 
the curve cannot vary much for a given load factor (B). It 
is therefore, of course, more likely that the curves in Figs. 2 
and 3 are sufficiently correct to be used for practical purposes 
by calculating the output of the base load and estimating the 
rest of the output that is to be overtaken by the peak load. 

I have tried to find some empirical equations for the average 
load factor and for the other curves.f The practical use of 
my curves has shown that the curves in Fig. 3 are better for all 
practical purposes. 


A Novel Use for Loud-Speaking Telephones.—The 
“ Electrical World ”? mentions a novel application of loud- 
speaking telephones in connection with the speeches recently 
delivered in support of the Victory Loan Campaign in New 
York. It was impossible for all the persons in the large crowds 


which filled the streets to hear the voice of the speakers, and 


arrangements were made to magnify the sound so that they 
were audible three blocks away. Three transmitters at the 
speakers’ stand picked up the sound waves, converted them 
into electrical ones, and conveyed them to the telephone con- 
trol room where they were amplified 7,500,000,000 times and 
then sent to 112 loud-speaking transmitters, covering an area 
of about 60,000 sq. feet. Arrangements were also made for 
long-distance telephone transmission. One incidental diffi- 
culty that had to be overcome was the inductive interference 
due to subway trains running below the telephone room. 
These troubles were overcome by shielding the room with a 
metal covering on all sides, by earthing all conduit and metal 
wire covering, and by supporting the amplifiers by rubber 
cords | 


* “ Electr. Zeitschr., 1906, page 849. 
t “ Electr. Zeitschr., 1910, page 2. 
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Association of Consulting Engineers. 


The annual gereral meeting of this Association was held on May 30, 
Mr. Fraxk Git M.Inst.C.E., M.LE.E. (Chairman of the Committee) 
presiding. 

The report of the Committee for the year ended April 30. 1919, states 
that the work of the Committee during the vear has been of a routine 
character. There are many undertakings which have only been awaiting 
the end of the war to carry out extensions, and it is hoped that in the 
coming year all the members will be busily engaged. It has been con- 
sidered desirable to amend the official scale of fees on the time basis as 
follows: For attendance in the Law Courts, at Arbitrations or Official 
Enquiries, a retaining fee, plus a charge of from 10 to 20 guineas per day, 
depending on the standing of the engineer and the importance of the case. 
v Qualifying, considering documents, attending consultations, advisory 
work, inspections, &c., and time occupied in travelling, 2 to 3} guineas 
per hour, exclusive of assistants’ time. Fees on the percentage basis 
remain as before. The following gentlemen have been elected members 
of the Association: Messrs. H. R. J. Burstall, Kenneth P. Hawksley, 
G. Bertram Kershaw, William Matthews and E. W. Monkhouse. 

The CHAIRMAN said, in moving the adoption of the report, the first 
thing he ought to mention was the death of two members—Licut. W. 
‘Llewellyn Preece and Mr. E. H. Stevenson. The main item in the year’s 
work had been a considerable progress in recognition of the Association. 
Since the beginning of the present year the secretary showed him a 
letter from the Enyincering Standards Committee, practically asking 
them to appcint permanent members, and the Board of Trade, Foreign 
Department, had written in asking for some assistance in connection 
with hydro-electric schemes in India. Again, the Board of Trade had 
written to them relative to the position of consulting engineering work 
(and really, behind that was the question of what plant should be 
ordered, in Canada. Then the Institution of Electrical Engineers asked 
for representatives on the committee considering the Electricity Supply 
Bill. Mr. Dykes was appointed the representative on that, and the 
Association made its report on the matter. They had correspondence 
with the American and the Swiss Associations of Consulting Engineers. 
In both those cases the correspondence was not started by their own 
Association. The other case, which really went back to last years 
report—the Board of Trade wanted an engineer with special experience 
in designing of tinning plant as used in Denmark. They were unable to 
give any name for the work, as they did not know anyone with that 
experience. It was desirable that members with special experience 
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should report their specialities to the secretary. The Institution's 
‘model clause suggested that 15 per cent. of the contract sum should be 
paid one month after the plant was taken over, and the balance, the 
final reserve of 5 per cent., in 12 months. The committee of the Associa- 
tion thought that the 5 per cent. was not sufficient, but before dealing 
with the matter tinallv they would wish to have the views of members. 

Mr. G. Mipo.ey TAYLOR seconded the adoption of the report, and said 
the Association was to be congratulated on the progress it had made, and 
the satisfactory and strong membership they had at present. 

Mr. E. J. Sitcock said he thought the latitude between 10 and 12 
guineas in the scale of fees was too much. If a member wished to 
obtain l5 guineas a day, and produced that scale for inspection, 
the obvious retort would be : “ this particular case is not of the import. 
ance to warrant a fee of more than 10 guineas,” or © we do not consider 
your standing sufficient to warrant a fee of more than 10 guineas a day.” 
It might be better if the minimum were 15 guineas. 

The CHAIRMAN said there were not only the importance of the case 
and the standing of the engineer to consider, but also a wide difference 
between the London men ard some of the country members. With 
sume of the country members there was a difficulty about paying a fee 
higher than 10 guineas. Mr. Dykes told him that 15 guineas was actually 
proposed, and some of the country members did not like it. 

Mr. TAYLOR said one of their most respected members and formerly 
a country member of the Committee told the Committee the scale of fees 
they put down positively made his mouth water. Where he was they 
could not get anything like it, and it was a little difficult for him to 
remain a member when the fees were put up to the scale they put them at. 
He thought it better to leave fhe latitude between the 10 and 20 guineas. 

Dr. W. Cramp, as one of the country members who spoke in favour 
of reteining the minimum fee of 10 guineas, said it was difficult to raise 
the scale of fees in Lancashire and Yorkshire. It might be as well 
to postpone going beyond 10 guineas, as a minimum, for the next 12 
months. > 

The report was adopted, as were also the accounts, on the motion of 
the hon. treasurer (Mr. S. R. Lowcock), who said they had carried on for 
four years on half subscriptions. The excess of income over expenditure 
was £2. 19s. 2d. for last year, but they were really about 19 guineas 
better off than it appeared on the balance-sheet, because certain members 
who had not yet paid their contributions could be depended upon to do so. 

The following gentlemen have been elected additional members of 
the Committee for this year: London members: Messrs. W. W. Cook, 
H. W. Couzens, E. L. Mansergh and Arthur Valon. Country members: 
Messrs. J. M. Blizard and T. R. Wilton. l 
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Results at the Gonnors Greek Power 
Station. 


In THE ELECTRICIAN of Nevember 1, 1918, we gave some results 
cf the working of the power station at Connors Creek extending over 
two years, and a full descripticn of the pcwer station was given in 
THE ELECTRICIAN of March 14, 21 and 28 of 1918. Owing to the 
importance of this station we think it well to publish results for the 
year 1918, which have been kindly placed at our disposal by Mr. 
W. H. Patchell. By so doing three full years are rendered 
available. 

It will be noticed that the ccsts are higher for the year ending 
June 30,1917. This is attributed to the increased price of fuel to a 
small extent, to the inferior quality of fuel, to outside increases in 
the hourly rates of pay (the effect of which, however, was cancelled 

to a certain extent by increased output), and, further, to the fact 
that one of the turbines was run without its last row of nozzles and 


buckets, so that the steam consumption was increased thereby by 
some 4 per cent. 

The kilowatt hours here given are the net output from the station 
metered to the trunk lines at 24,000 volts. All current required in 
the station, and all conversion losses in stepping up to the trans- 
mission voltage, are considered as part of the generating expenses. 

The steam pressure is 225 lb. gauge, with an average of 180°F. 
superheat. It will be remembered that economisers are not used. 
The turbine units until midsummer, 1918, were 20,000 kw. machines, 
but at that time a 45,000 kw. set was put in commission. Some 
mincr economies are now in hand, such as making additional stages 
to the 20,000 kw. machines. Taking these economies into acccunt, 
Mr. Alexander Dow has no hesitation in saying that a consumption 
of 18,500 B.Th.U. per kilowatt-hour of output is possible at Connors 
Creek, with an annual load factor of 50 per cent. 

The quality of the coal was formerly fairly unifcrm, but since the 
winter of 1916-17 the engineers have been glad to get any kind of 
cecal they could, and they have had ash content up to 25 per cent., 
and calorific value anywhere from 11,500 to 14,500 B.Th.U.q> «+ - 
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Comparison of Production Expense per Kilowatt-hour Output. 


Production. June 30, December 31, 
1916. 1916. 

Operation— 

Superintendence ............... 0-0065d. “a 0-0065d. a 

WARES csciieecses reene 0-0215d. ds 0-021d. is 

Pile E E A AT 0-0790d. ax 0-087d. 

WALED arenis — ae — T ies 

Lubricants ..........:.sceeseeveoes 0-0005d. ‘ 0-0005d. Sie 

Station supplies and expense 0-0025d. Lo-003d. sei 
Maintenance— 

Station buildings ............... 0-003d. see 0-0035d. sal 

Steam equipment ............... 0-0095d. tas 0-008d. dee 

Electrical equipment............  0-0015d. ... 0-001l5d. i... 

LOU) cscs vesevivasveceass 0:1244. J ... 0-131d. nia 

Kw.-h. output ......... E 125,158,800 ... 162,117,600 ... 
Max. demand (30 minute)......... 35,000 @ ... | 36,000 a 
Average load ......... PEO E 14,300 wee 18,500 ees 
Load factor..........cceceeseseeeees 0-409 eee 0-514 T 
Coal per kw.-h., Ibs. .......s.sccees 1-44 fe 1°45 Xa: 
B.T.U. per kw.-h. .........csccseees 19,700 sax 19,800 zes 


12 Month Periods ending 


June 30, December 31, June 30, December 31. 
1917. 1917. 1918. 1918. 
0-005d. 0:005d. 3 0:004.5d. 0-0045d. 
0-0235d. 0-025d. ee 0:0275d. 0-0305d. 
0-120d. 0-1625d. i 0-184d. 0:19]d. 
0-0005d. 0-0005d. .. 0-0005d. 0-0005d. 
0:0025d. 0:0025d. i 0-003d. 0-0045d. 
0-0055d. FA 0-005d. s 0:004d. ba 0-0035d. 
0-0095d. ar 0-012d. : 0-0125d. + 0-0115d. 
0-0005d. 0-0005d. ces 0-00ld. s$ 0-0005d. 
0-167d. wate 0:213d. oe 0-237d. sha 0°2465d. 
210,039,700 ... 249,192,200 . 280,814,700 ... 327,020,500 
50,000 a 58,000 E 59,000 bat 80,000 
23,900 a 28,400 s [ 32,100 ee 37,300 
0-478 Pe 0-489 aig 0-544 bs 0-466 
1-52 es 1-61 sa 1-63 sy 1-63 
20,040 a 20,470 SA 20,930 ... 20,900 
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The Vicious Circle of Increasing Prices. 


The following is an abstract of an address delivered by Major 
Kenelm Edgcumbe, R.E., in opening a discussion on the above 
subject, at an informal meeting cf the Institution of Electrical 
Engineers, on June 2nd :— 

What I have to say really amounts to a plea for the study of the 
elements of political economy and, above all, for the instilling of 
some knowledge of them into the ranks of labour. To the political 
economist of the past generation the human being was merely a 
producing mechanism. To rush to the other extreme, and for the 
politician to ignore the fundamental and inexorable laws cf econo- 
mics is quite as dangerous as it would be for the doctor to ignore the 
fundamental and inexcrable laws of Nature. I want to lay before 
you a few elementary and fundamental considerations in regard to 
the question of raising the standard of living of the community. The 
spending of millions is now talked of as glibly as was the spending 
of thousands some years ago, and unless, at any rate, the more 
thoughtful elements of the population can be made to realise the 
present position of the country we are heading for disaster. J am 
optimistic enough to believe that they will realise it and that the 
innate common sense of the Briton will triumph. Owing to our 
income of about 200 millions per annum from colonial and foreign 
investments and payments for services rendered by our shipping, 
amounting to about 100 million, we were able before the war to 
import about 200 million pounds worth of goods more than we ex- 
ported. Those sources of income had been greatly reduced, and as 
Lord Goschen once said, “ If a nation is importing and consuming 
more than it is exporting and earning, it is running into debt and 
can only escape by consuming less or producing more.” It is as 
unsound, economically, to waste commodities at the present time 
as it was during the submarine blockade, and the very existence of 
the country depends upon our increasing our exports, probably by 
25 per cent. at a moderate estimate, without allowing for the rapidly 
growing home expenditure to which we are more or less pledged. 
It is difficult to obtain a close insight into what is economically 
possible in the way of wages, prices, &c., but the experience of the 
individual forms an excellent guide. The standard of living of a 
Robinson Crusoe on a lonely island depends upon his own exertions, 
and the standard of living of a community depend upon the exertions 
of the whole of the people who constitute it. While I have no wish 
to enter into a discussion of the question of how far any profit made 
by a manufacturer should be divided amongst the three partners 
who helped to produce it—namely, labour, management and capital— 
it is important to inquire to what extent labour would benefit if the 
whole of the profit, after allowing a reasonable return on the capital 
invested, were paid to labour. Lord Leverhulme recently stated 
that in his business if, after paying 5 per cent. on capital, all the 
profits were distributed to the employees, each would get an extra 
2s. 6d. per week. The railway companies and many of the electrical 
companies would not have been able to distribute anything on the 
same basis last year, but in equity should have called on labour to 
contribute its share towards meeting the deficit. When manufac- 
turing costs increase to such an extent that the profit vanishes, the 
courses open are to shut down, to increase the productiveness of 
labour, or to increase the selling price. In practice the last alter- 
native is usually the only one possible if the business is to continue 
its existence. Street corner economists nearly always state that 
an increase of the selling price of, say, a dynamo is no sort of concern 
of the man who builds it, since he is not a purchaser of dynamos, but 
increases of rates of pay have a way of becoming general. The 
more wages go up the more the purchasing power of money goes 
down, and we are running in a vicious circle. But the rises of prices 
in the last few years have brought great hardship upon people whose 
income cannot rise, such as widows and old people living upon their 
savings. Whereas with an increased rate of wages the number of 
things manufactured remains the same and the result is merely a 

decrease in the purchasing value of money; ca-cannyism, or shorter 
hours without increased exertion, means fewer things manufactured, 
and consequently less food to eat and fewer comfcrts for the com- 
munity in general, and prices go up without any corresponding rise 
in wages. If a risen wages is accompanied by increased production 
throughout the industry of the country prices remain steady or may 
even fall, and everyone is better off. This- was proved by our 
experience from 1870 to 1900, but since then ca-canny principles have 
neutralised improved methods of production. In consequence of 
the large proportion of non-productive work during the war, prices 


rose more than in proportion to wages, except in a few pampered 


trades which increased their prosperity at the expense of the com- 
munity at large. A general increase in wages can do no good, whilst 


reducing hours of labour below the point of maximum efficiency can 
only do harm, not only to the country in its international relations, 
but to the standard of living of the workers, who are also the con- 
sumers. I ascribe ca-cannyism to mistrust of the employer and 
to the bogey of over-production. I will go so far as to say that under 
modern manufacturing conditions over-production is an impossi- 
bility. Given a sufficiently attractive price the market for any 
commodity is unlimited. The raising of the price by ca-cannyism, 
thereby restricting consumption, is what causes “‘ over-production,” 
and not the turning out of large quantities at a cheap rate. The 
essential points are the necessity of increase of exports and frugality, 
recognition of the facts that salvation is not t> be found in expro- 
priation, that a general increase of wages will not raise the standard 
of living, that the genera] standard of living can only be raised by 
increased production, that increased producticn with shorter hours 
is only possible with better organisation and improved mechanical 
processes and a fair day’s work for a fair day’s pay, that over. pro- 
duction under modern industrial conditions is a practical impossi- 
bility, and that maximum production and the highest standard of 
living are only attainable if labour, management and capital work 
together for one common end. 


DISCUSSION. 


A brisk discussion followed and was opened by Dr. R. D. GIFFORD, 
who said that the subject was not an engineering matter. It was very 
largely a question of food, which, after all, had to be produced by some- 
one. He queried the author’s statement that over-production was 
practically impossible. 

Mr. R. W. Pave said that the adequate reward of effort should be 
made the subject of deep study. Too often the statement of the workmen 
was not accepted against those of others above him. He believed that 
the day of the small man in business would come again. 

Mr. G. C. Law thought that low production was largely a matter of 
uneducated supervision. The selection of foremen was still a haphazard 
business. Certain industries, and particularly textiles, had proved that 
by organisation goods could be made in Lancashire and sold in Bombay 
to compete with native non-union labour. 

Mr. S. M. HIts said that manufacturers should also be taken to task 
if they did not bring their machinery up to date. 

Mr. W. M. Morpey said that concessions to Labour were too often a 
matter of the securing of votes by the politicians. He quoted a published 
statement of Adam Smith to the effect that society would pass through a 
democratic period through which it would emerge into a condition of 
educated dictatorship. He considered that there had been unnecessary 
profiteering during the war, and cited instances of quotations received 
for cooling coils for transformers, comparing figures of £300 to £400 
per ton quoted by the transformer makers with £45 a ton by the tube 
makers themselves. On the subject of hours and output it had been 
proved during the war that shell output had been increased by 19 per 
cent. with the hours of Jabour reduced from 70 to 54 per week. 

Mr. J. W. WHEELER appealed for education among the supervising 
classes, and Messrs. R. Rankin, Hughman, Webb and the chairman 
(Mr. W. E. Warrilow) also contributed to the discussion. E 

The CHAIRMAN announced that the four informal meetings were con: 
sidered by the Committee to be most successful,and the meetings would 
be continued next session, when the programme decided upon will be 
announced. The meeting terminated at a late hour with a hearty vote 
of thanks to Major Edgcumbe for his Paper. 


A New Yellow Light Filter.—A recent communication 
from the Research Laboratory of the Eastman Kodak Company 
by Dr. C. E. K. Mees and Mr. H. T. Clarke, describes a new 
yellow light-filter. Dyes previously used for making such 
filters were chiefly picric acid, tartrazine and “ filter yellow.” 
Picric acid is too unstable for permanent use and tartrazine, 
while better in this respect, transmits the ultra-violet. Filter- 
yellow, introduced in 1907, has good stability and good ab- 
sorption in the ultra-violet, but for various purposes, e.g., in 
filters used fcr aerial photography, it is desirable to obtain a 
sharper limitation of the region of the spectrum transmitted. 
The soluble salt of glucose-phenyl-osazone-para-carboxylic 
acid, which has been given the name of “ Eastman Yellow,” 
has proved to have very good properties in all the above . 
respects. These filters are stable under the action of light, 
have a strong absorption in the ultra-violet, and are consider- 
ably sharper and more efficient than the K filters made from 
Filter Yellow. 
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The Burden of Capital 
Charges. 


One of the most serious burdens with which the elec- 
tricity supply industry is at present faced is that of high 
capital charges. Itis useless to talk of cheaper power costs 
when capital expenditure is becoming unduly high. If the 
pre-war accounts of some of our larger undertakings are 
examined it will be found that the proportion of capital 
charges to the total cost is in the neighbourhood of one- 
third to one-half. For example, for the year 1914-15 this 
item at Manchester amounted to 0-40d. in a total of 0-95d. 
At Bradford it was 0-47d. in a total of 1-07d., whilst in 
Glasgow it was 0-37d. in a total of 0-95d. At present the 
cost of equipment is something like double the pre-war cost, 
and therefore the capital charges in the case of any new 
plant are about double those to which we have been accus- 
tomed, so that from this cause alone a rise of, say, 40 per 
cent. may result. This may produce a serious situation, 
more particularly in those large undertakings where there 
has been a very marked expansion during the war, and 
where the demand is still far from being met. The situation 
has already become acute at Belfast, where a total new 
expenditure of £648,000 is now contemplated, whereas the 
original estimate was only £310,000. The difficulty in this 
case is that contracts have been made to supply ship- 
yards with current for a period of 10 years at prices based 
upon the original estimates, and this will entail a heavy loss 
on the undertaking if the system hitherto adopted is main- 
tained. In order to get over the difficulty it has been sug- 
gested that the Local Government Board should be ap- 
proached to grant loans for a long period, such as an 
equated period of 30 years. 

In the case of municipalities this is apparently a simple 
solution, always assuming that the Local Government 
Board are favourably disposed. In the case of companies, 
however, there is unfortunately no such simple solution. 
The only courses available are either to write off less depre- 
ciation or to pay lower dividends, since the capital is less 
productive. Neither course is in any sense satisfactory. 

During the period of war such inflated expenditure might 
be looked upon as a national matter, and relief might be 
expected from national funds. At least it would not be 
unreasonable for the Government to take account of such 
matters and to afford relief to the undertakings chiefly 
affected. Now that the war is over, however, no such sug- 
gestion can be put forward in regard to future expenditure. 

In one respect it may be said that this question is not so 
important as it otherwise would be, owing to the fact that 
part at least of electricity supply in this country is being 
nationalised. Even so, it must be remembered that the 
distribution part of the business is likely to remain in the 
hands of the present undertakers, and here also the question 
of cost comes in. On the other hand, the desirability of 
low capital cost is of the very greatest importance in the 
case of capital power stations. If, owing to present inflated 
costs, the cost of such a station becomes £20 per kilowatt 
instead of £10 per kilowatt, a serious handicap is the result. 
It must also be remembered that this handicap is a per- 
manent one. The cost of coal, for example, may fall, but 
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the capital charges, once they have been incurred, remain. 
For this very reason it seems desirable that such stations 
should not be laid down more quickly under present condi- 
tions than is obviously necessary for the needs of the 
industry. Extensions to such stations as are to be retained 
are another matter. Many of them are overdue, and indus- 
tries which are dependent upon electricity must not be kept 
waiting even if present capital costs are adverse to cheap 
power. We must look to the future to level out these 
inequalities. 


Sustaining the Vibration of a Tuning 
Fork by a Triode Valve. 


By W. H. ECCLES and F. W. JORDAN. 


It is well known that oscillations of acoustic frequency 
are easily produced continuously by including a suitable in- 
ductance and capacitance in a triode tube in any of the retro- 
active connections familiar in wireless telegraphy. For this 
purpose rather large inductances and capacitances are required 
and the set-up is therefore rather costly and bulky. Con- 
sequently it is sometimes desirable to use an alternative 
method. Such a method can be arrived at by replacing the 
inductance by mechanical inertia and the capacitance by the 
elasticity of matter. For example, if a tuning fork is so 
arranged that two electromagnets act upon its prongs, one 


T 


| £ To Circuit 
under Test 


Fic. 1. 


being in the. plate circuit and the other in the grid circuit of 
the triode, the movement of the grid prong induces E.M.F. in 
the grid coil and this controls the plate current, which, in its 
turn, on traversing the plate magnet in the correct sense, 
sustains the motion of the fork. The arrangement is shown 
diagrammatically in Fig. 1, which explains itself. 6 

Several instruments of this kind have been set up and used 
during the past 18 months. In some of these A, B were the 
electromagnets from Brown telephone receivers with windings 
each of 4,000 ohms resistance. The transformer is used for 
separating the generated alternating voltage from the direct 
voltage E. The tuning forks were usually the cheap blue-steel 
forks about 5in. long used by piano tuners. A is a thermal 


ammeter. 
f À To Plate 
-PA -M 
c Rom l To Grid 
i Fic. 2. Fic. 3. 


In the diagram the retroaction is purely mechanical, but if 
desired the connections may be made so that the winding of 
one pole of each telephone receiver is in the grid and that of 
the other in the plate circuit, so that inductive retroaction 
comes to the assistance of mechanical. Very. strong 
vibrations are obtained in this manner, usually too strong for 
the purposes for which this tuning fork alternator was first 
designed. For this mode of connection a simple design is 
shown in Fig. 3. | | 

If an instrument of variable frequency is desired the tuning 
fork may be replaced by a reed as in Fig. 2. By moving the 
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clamp C a rarge of pitches can be obtained ; but a better 
instrument bv far is obtained by using the torsional oscillations 
of a spindle S, shown in end elevation in Fig. 4, and in side 
elevation in Fig. 5 with the lever # and clamp C. With this 
form of apparatus a singing Brown telephone receiver con- 
nected for electrical retroaction in the manner described above 
excites very powerful vibrations when used with an ordinary 
receiving triode ; but other frequencies than the fundamental 
torsional vibration then appear and therefore this connection 


A 
SIDE ELEVATION 
Fic. ‘4. 


END ELEVATION | 


is not to be recommended if sine form oscillations are desired. 
The reader will notice that the principle of the method may 
also be applied to a diode tube with a fine filament as used in 
S. G. Brown's thermionic relay. 

It may be remarked that in some cases it is advantageous to 
connect a condenser across one or across each of the electro- 
magnets so as to adjust the relative phase of the currents flowing 
in them. 


= 
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It may be mentioned that attempts have been made to 
operate a mechanical vibrator by means of electrostatic forces 
in a manner quite analogous to the above, but not with the 
same success. 

The apparatus was invented and constructed for the purpose 
of generating voltages and currents of constant amplitude and. 
frequency of use in measurements of the magnifving powers of 
amplifiers. For this purpose a sparkless generator is abso- 
lutely necessary, and therefore a fork sustained by means of 
an interrupted contact was unacceptable. The instrument 
described above runs steadily all day and behaves the same 
day after day. It is started up by mere switching on of the 
voltage in the plate circuit. 

An apparatus of the above type can be used as a very 
selective tuned relay. For this purpose the primary of the 
transformer T in Fig. 1 would be used as the intake coil for 
the alternating current to be detected ; or, alternatively, the 
transformer may be connected into the grid: circuit. The 
resistance in the plate circuit, or the filament current, or the 
posit.on of the magnets .4 and B, is adjusted so that the oscilla- 
tions of the fork just fail to start; then, when once started, 
they die away slowly. The arrangement has been found to be 
exceedingly sensitive, but with so massive an inductor as a 
tuning fork its operation is very sluggish. 

Some of the known forms of mono-telephone with very small 
moving masses might be more suitabke where a relay of fair 
promptitude is required. 

This description is published by permission of the Admiralty, 
to whom the patent rights belong. 


Electric Welding: Its Theory, Practice, Application 
| and Economics." 


` By H. S. MARQUAND. 
(Conlinued from page 682.) 
Summary.—lIn the present article the author deals with the preparation of welds and then passes on to certain properties of iron 
and mild steels which have a marked bearing on the methods adopted. The welding of copper and copper alloys has not received 
very much attention, but electric welding is nevertheless applicable to such work. Finally, examples are given of various types of 
welding. 


CLEANING. 

The faces of all metals to be welded, and the metal in their 
immediate vicinity—that is, where fusion takes place—should 
for best results be chipped or machined to bright metal. It is 
of the greatest importance that all work to be welded should be 
perfectly clean, free from oil and grease, oxide and dirt of any 
description. It is not fair to rely upon fluxes to cleanse the 
surfaces of the metal during welding. 

When using the graphite electrode the work can be tilted up 
and impurities burned out. The frequent use of a good wire 
brush before and during welding is of great assistance in keep- 
ing the weld, as it proceeds, free from impurities. 

Before commencing to weld, careful consideration should be 
given to the adjustment of the parts to be joined. Uncon- 
scientious welders too often fail to take precautions to ensure 
this preliminary adjustment, and the solidity of the joint, as 
well as the progress of the work suffers. Then again the 
phenomena of expansion and contraction must be considered, 
and due measures taken'to counteract their influence on the weld. 

Plates at right angles can be joined without bevelling, as in 
Fig. 42, diagram 1. However, the preparation as shown in 
diagram 2 and 3, though more costly in preparation are 
obviously preferable. | 

The welding of T-pieces made up of two or three pieces can 
be done by the preparation shown by diagrams 4, 5 and 6. For 
plates above 5/16 in. thick the arrangement shown in diagram 
4 is not to be recommended, as good penetration is doubtful. 
The methods indicated in diagrams 5 and 6 are both good, but 
No. 6 requires more filling metal than No. 5. On the other 


hand, No.5, though making the best job, is the most difficult. 


of execution. 


* All rights reserved. 


The preparation of welds of ends of cylinder, &c., depend 
upon the work required of them, the strain that they will have 
to withstand, and the purpose for which they will be used. If 
the vessel is to contain gas or liquid under pressure it is im- 
portant that the line of welding should be arranged so that the 
strain is one of tension and not of bending or crushing. 

The methods of preparation shown in diagrams 7 and 8 are 
not good, and should not be used if the pressure on the ends is 
great. Diagram 9 fulfils the above conditions, and is by far 
the best method of procedure. Diagram 10, though often 
found in practice, should be absclutely avoided. 

A. very general method of preparation, if the ends are con- 
cave, is shown in diagram 11, and for small cylinders and drums 
is quite sound practice and an excellent arrangement. 

Finally, arrangements of various joints preparatory to 
welding are shown in Fig. 43. 

All the above remarks on the -preparation of welds apply 
equally to all svstems of electric arc welding. 


WELDING OF IRON AND MILD STEELS. 

Iron, either pure or in the form of steel, is the material 
that is mostly used in metallic constructional work, and 
fortunately electric arc welding finds its most successful 
application in the working of the ferrous metals. 

It will, therefore, be advisable to study the properties of 
iron and steel in some detail, and to devote the greater part 
of the space available in these columns to the welding of iron 
and steel structures. | 


tes . Tron, 
Physical Properties—lIron is widely. distributed in nature. 
It is found in the form of oxides of iron, sulphides, phosphates, 
silicates and carbonates. ed 


G 
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__ The bulk of the good irons of Sweden are prepared from 
the magnetic oxide of iron, Fe,0,, and the ferrous car- 
bonate or spathic iron, FeCO, , and generally are very free 
from phosphorous and sulphur. For this reason, and also 
that in the metallurgy of iron, charcoal is used, which likewise 
is free of sulphur and phosphorous, the irons of Sweden hold a 
universal reputation. Iron is a greyish white metal, ductile 
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Iron has a conductivity of about 15 to 18 per cent. of that 
of silver. Iron, however, is very tenacious and possesses the 
most useful property of elongation to the extent of 32 per 
cent. before rupture takes place. 

Chemical Properties —The chemical symbol of iron is Fe, 
and its atomic weight is 56. 

Iron is more or less strongly attacked by acids and can 
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and malleable, and is the most tenacious of ordinary metals 
except nickel. 

The density approximates 7-75. The melting point is about 
1,500°C. Of all metals it possesses the highest degree of 
magnetism, which, however, disappears above a temperature 
of 800°C. 

Its crystalline structure varies according to the heat treat- 
ment it receives, and its fibrous nature can be improved by 
mechanically working it, either in the hot or cold state. 


metals, sach us oxygen, 
carbon and silicon. 

t atmosphere ; and, 
air, 


readily unite with most of the non 
nitrogen sulphur, phosphorus, arsenic, 

Iron slowly oxidises (rusts) in a mois 
when heated to redness, it rapidly oxidises in ordinary 
which process is accelerated by further heating. 

The oxide of iron melts at between 1,200°C. and 1,300°C. 
It dissolves in the molten iron up to 1:22 per cent., which 18 
the state of saturation. 

Pure iron at its fusing temperature will not readily absorb 
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gases, but as the content of carbon is increased the power of 
absorbing gases also increases. Steel will absorb 20 times its 


volume of gas at the fusion temperature ; hence the necessity - 


for a good flux coating, or for enveloping the molten surface 
in a reducing agent. 

Steel, which is an alloy of iron and carbon, has widely 
differing physical characteristics according to the proportion 
of the two main ingredients, and is affected more or less by 
impurities, such as phosphorus and sulphur. The increase 
of carbon in steel reduces the ductility, elongation and malle- 
ability, while the maximum stress, elastic limit and hardness 
point, rapidly increases. 

It is a common error to think that iron or mild steel is the 
most easy of metals to weld ; yet, on the contrary, they are 
metals which require on the part of the welder the greatest 
assiduity and thought. The misfortune is that the welding of 
mild steel is apparently so simple, and gives results sufficient 
for joints to be passed without trouble. Welders are often 
ignorant of the phenomena produced during the melting of 
the metal under the electric are ; thev believe their welds are 
perfect because they look well. They become self-satisfied, 


never doubting their ability, and undertaking with a light 
heart welds which require precisely those qualities of the 
metal which are lost in fusion. Hence the failures, even 
accidents, which may occur a considerable time after the work 
is done, through defects in the weld. 

_ Where repair work is to be effected by electric arc welding, 
or indeed by any system of welding, only proved, highly 


competent welders should be employed, as power plant users ` 


are always exceedingly discouraged by failures after welding, 
which are more often than not due to faulty workmanship ; 
and failures and accidents consequent upon want of skill on 
the part of the operator give very great set-backs to the 
profession as a whole, and prevent machinery users and others, 
from taking advantage of welding systems where considerable 
time and expense could be justly saved. 

As we have previously explained, oxidation is one of the 
welder’s worst enemies. It is difficult, if not impossible, to 
prevent oxide being formed, and if it becomes imprisoned in 
the weld it is impossible for the joint to have the strength 
and elasticity of the original metal, the very properties which 
are particularly required. , 

(To be continued). 
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Correspondence. 
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j INCOME TAX ANOMALIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your note under this head in the issue of the 
13th instant, dealing with my evidence before the Royal 
Commission on Income Tax, you refer to my division of 
wasting assets into two classes for income tax purposes :— 

(a) Capital invested in the purchase of assets necessarily 
required to be wasted in seeking the profits of future years, 
which include industrial plant in its widest definition and 
which I term inherently wasting assets, the annual deprecia- 
tion of which must be allowed as a deduction in computing 
annual profits for income tax purposes ; and 

(6) Capital invested in the purchase of rights to the enjoy- 
ment of the profits of future years. These include leaseholds, 
copyrights, patent rights and goodwill which, although wasting 
in the hands of the individual who purchased the rights, are 
not inherently wasting assets. The fact is, they are nothing 
but the calculated present value of latent profits ‘which may 
arise in futute years -~ ap © - Bun 

The Income Tax Acts tax the ‘profits of’each veat as they 
arise, and it would obviously be impossible, in assessing 
annual profits to allow to the present owner of patent rights 
or goodwill an annual deduction in respect of that part of the 
annual profits which the present owner has paid in advance 
to the person from whom he bought the patent rights or the 
goodwill ; because it would be altogether impracticable either 
to assess the seller annually to income tax on the amount 
of that deduction, or to assess the seller to income tax on the . 
whole purchase price of the patents or of the goodwill at the 
time of the purchase, at which time no profits have in fact 
arisen liable to income tax. 

The only way to»modify the apparent inequity arising out 
of the fact that, for income tax purposes, depreciation of this 
kind of wasting asset cannot be allowed, is that at the time of 
buying such assets, the purchaser should insist on deducting 
from the purchase price a sum to represent the amount at the 
estimated income tax which the purchaser will have to pay 
in future years on the whole annual. profits as and when they 
arise. If, and to the extent that this cannot be done, the 
purchaser must unfortunately be content to bear the income 
tax on the whole of the profits arising each year, notwith- 
standing that he has already paid some part of these profits, 
represented by the purchase price, to the seller at the time he 
purchased the patents or the goodwill. 

With regard to depreciation of plant and machinery, the 
reason for allowing a percentage on the original cost is not 
that this spreads the allowance in equal instalments over 
each year of the estimated life of the plant, but that it spreads 
the allowance over each year in such a way as to accord 
more closely than any. other method with the value of the 
annual service rendered by efficient plant to the undertaking.— 
Iam, &c., P. D. LEAKE. 

London, June 16. : 


ELECTRICALLY OPERATED VALVES FOR 
INTERNAL-COMBUSTION ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır : When Mr. Daniels, the Secretary of the United States 
Navy, recently made the statement that it was to American 
engineers that the world owes the invention of electrically 
propelled warships, as was demonstrated in the case of the 


. battleship “ New Mexico,” he no doubt was not aware that the 


invention referred to was English, or otherwise we may be sure 
that he would have given credit where it is due. 

But in case at some future date he is feeling like offering up 
such a prayer, I would esteem it a favour if you will be kind 
enough to allow me a small space to give publicity to another 
invention which I see has been claimed in a recently published 
American patent relating to “ Electrically operated valves for 
internal-combustion engines,” which, although novel and 
highly efiective, did not originate in America, but in London, 
in my laboratories, as far back as 1909, or 10 vears ago. 

Reference to this matter is made in the | Proceedings ” of 
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the Institution of Marine Engineers for February, 1911, in 
which my somewhat lengthy Paper appeared dealing with the 
future possibilities of the gas prime mover in connection 
with the “ Paragon ” system of thermo-electric ship propulsion. 

I think that it is high time that there was a counterblast to 
the misleading statements, probably made in ignorance, by 
prominent American officials, who, unless contradicted, must 
think that thev are perfectly right in making claims to supericr 
intellect in engineering invention.—I am, &c., 

London, June 15. WitiiaM P. DuRTNALL. 


The Brown-Boveri Automatic Syn- 
chroniser for Generators and Circuits.. 


The new form of automatic synchronising gear which has recently 
been placed on the market by Messrs. Brown, Boveri & Company 
not only indicates when synchronism is attained, but it also causes 
the switch of the incoming machine or circuit to clgse at the correct 
moment. 


In its general construction (see Fig. 1) this automatic synchroniser 
resembles the well-known Brown-Boveri automatic regulator. The 
two circuits which require to be synchronised are connected to the 
field windings and to a parallel path which is connected to the centre 
points of the built-in resistances (see Fig. 2). Zo 

As long as there is a difference in phase between the pressures of 
the two circuits, the pointer of the synchroniser will take up a posi- 
tion at either end of the scale, this being suitably marked to show 
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which of the pressures requires its frequency to be increased or de- 
creased. As the circuits approach synchronism, the electrical 
torque acting on the moving system of the synchroniser becomes 
less, and the replacement spring brings the pointer towards the 
middle point of the scale. When the sectors of the synchroniser 
(which are flexibly connected to its moving system) reach the mid- 
position, the sum of the two pressures is available across the wind- 
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ings of the differential relay. This relay is of the induction type, 
and is shown in Fig. 1 in the upper part of the synchroniser case, 
The operation of the differential relay energises the intermediate 
relay, which then closes the control circuit, thereby causing the oil- 
switch to close. 

If, for instance, when two 50-cycle circuits are about to be syn- 
chronised, the period of time between the points of synchronism is 
20 seconds and the time setting of the differential relay is } second, 
then the worst possible phase difference between the two pressures 
when paralleling takes place is 2 25 electrical degrees or 1/80 of a 
pole pitch. This precision of operation is due to the differential 
relay beginning to function } second before the point of synchronism 
and to the elimination of the time lag which ar se: in the operation 
of the intermediate relay and oil switch. The appropriate time- 
advance of the synchroniser necessary for the elimination of the 
time lag is obtained by the adjustable cursor placed below the syn- 
chroniser scale. The frequency difference when paralleling takes 
place is therefore proportional only to the speed difference between 
the frequency of the incoming generator and that of the machines 
connected to the ’bus bars. If there is much difference, then the 
time of operation of the differential relay prevents paralleling when 
the pointer of the synchroniser swings towards the mid position. 

Other known methods of automatic synchronising do not replace 
the synchroscope, and always require this instrument or its equiva- 
lent. They have the disadvantage of insufficient sensitiveness, as 
their differential relay is connected simply as a branch across the two 
transformers. In the case of the Brown-Boveri synchroniser the 
movement of the sectors prevents full pressure being placed acros 
the differential relay until the moment of synchronism arrives, thus 
causing the action of this relay to be rapid and thereby greatly 
increasing the sensibility of the apparatus. : 

As an example of the low cost of upkeep of these synchronisers, it 
may be mentioned that one of them has been in use for about two 
vears paralleling, severel times daily, generators and generating 
stations, and its maintenance charges have so far been nil. 


Large Capacity British Westinghouse 
Switchgear Installed in a Chemical 
Works. 


It was early predicted that the application of electricity would ulti- 
mately be of even greater importance in chemical engineering an 
manufacture than in any other industry. This prophecy still holds 


Fic. 1.—10,000- AMPERE CrrCuIT- BREAKER OPEN. 


good. Month by month tke development of electricity in this industry 
proceeds, and if the impetus to this development given during the 
period of the war is retained electricity will very soon play the leading 


“system of links and bell cranks. 


"Yespectively. 
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rt in all phases of chemical engineering and chemical methods of 
manufacture. 

Recently the British Westinghouse Company supplied a number of 
10,000 ampere circuit-breakers and switches to the Castner-Kellner 
Alkali Company, Ltd. As the design of this apparatus differed to some 
extent from tho standard practice in the manufacture of Westinghouse 
circuit-breakers it is thought that a description of the machines may be 
of interest to many readers. 

The illustrations show the circuit-breaker to be of the single-pole type 
mounted upon a massive slate panel. The insulation between the line 
contacts and the brackets is of the well-known Westinghouse method, 
of built-up mica upon steel rods of round and square section. 

The main contacts are made of heavy laminated copper brush, built 
up in several sections, each of which can be edjusted and replaced in- 
dependently, so as to give the best possible contact. The brush contacts 
bed upon massive copper blocks, to which heavy copper straps are 
attached. Seven of these straps, which cach measure 5 in. by } in., are 
connected in parallel; they are of sufficient length to allow for easy 
connection to the mains. 

, The circuit-breaker is closed from the back of the panel through the 
operation of a lever. This actuates a cam which presses the brush 
contacts over to the copper blocks. The lever is fitted with loose- 
handle mechanism which prevents the circuit-breaker being held closed 
against the action of the automatic releases. 

_ With ordinary type circuit-breakers the cleaning of the main contacts 
is difficult owing to the fact that the space between the copper blocks 
and brush contacts is very limited, and unless special precautions had 


Fie, 2.—THE Crrovit-BREAKER OPENED OUT FOR CLEANING. 


‘been taken to facilitate the cleaning of these parts in the case of the 
tnstallation under review the corrosive action of the chemical fumes 
present in the works would have greatly affected the electrical contact 
‘between the copper blocks and the brush contacts. : 

The outstanding feature of this circuit-breaker is that by merely 
releasing a nut upon each side bracket the arm may be readily released 
from its normal open position to a horizontal position. Consequently, 
easy access is gained both to the brush contacts and the copper blocks, 
and cleaning can be carried out with ease. 

The circuit-breakers and switches here discussed control the supply 
‘from each of a number of generators to the main bus bars. One circuit- 
breaker and one switch is fitted in the positive and negative main respec- 
tively. The switches are similar in design and construction to the 
‘circuit-breakers. In action, however, they are hand-operated switches 
pure and simple, being devoid of automatic release attachments. 

The mechanical remote control of these circuit-breakers is of the usual 
f A control desk or panel is fitted for use 
‘with each circuit-breaker. The panel’contains, with other instruments, 
two ammeters to indicate maximum readings of 300 and 10,000 amperes 
The former indicates the amount of current passing 
‘through the shunt windings of the generator: the latter indicates the 


amount of current passing from the generator to the main bus bars. 


The photographs here reproduced illustrate the circuit-breaker in its 
Open and horizontal positions; the breaker is only opened horizontally 
hen the.contacts require cleaning. 
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Science and Labour Unrest. 


- The thirteenth annual meeting of the British Science Guild was 
held at the Goldsmiths’ Hall, in the City of London, on Tuesday 
afternoon, the President (Lord Sydenham, G.C.S.I., G.C.M.G., 
F.R.S.) in the Chair. 

Sir RICHARD GREGORY, in proposing the adoption of the annual report 
and the election of Major-General The Right Hon. J. E. B. Seely, Admiral 
Sir David Beatty, lield-Marshal Sir Doug!as Haig, and the Lord Mayor 
of London {Sir Horace Brooks Marshall, Kt.), as Vice-Presidents, re- 
ferred to the Scientific Products Exhibition, which will be held in the 
Central Hall, Westminster, next month, and said that the building could 
have been filled several times over if they had been able to accept all 
the exhibits offered. The motion was approved, and Major-General 
SEELY, in thanking the meeting for his election, asked the Guild to force 
public attention to the fact that if they could command the same zeal 
and energy in peace es they had in war illimitable things could be done. 
They led the world in invention during the war angl in nothing had they 
led it more completely than in the air. 

Lord SYDENHAM then delivered an address on ‘ Science and Labour 
Unrest,” in the course of which he said that in one sense it might. be said 
that the Labour unrest which now menaced industrial progress, and 
even civilisation, in many parts of the world, was due to the triumphs 
of applied science. In another sense, it might be true that Science— 
using the word in its broadest sense— could play a leading part in pro- 
viding remedies, and in securing the industrial peace, which alone could 
enable existing evils to be overcome and help to place national prosperity 
on a broad basis. Man had been well described as a tool-making animal, 
and it was in devising tools, and in supplying power to drive them, that 
science had played a dominating part. On the other hand, there could 
be no doubt that the revolution of the conditions of Labour, which tools 
and power had brought about, had led to widespread discontent, and 
accounted in some measure for the anarchial doctrines now publicly 
advocated. After referring to the commercial developments due to the 
invention of the steam engine, the telegraph, the telephone, &c., he said 
that, speaking broadly, it might fairly be said that the triumphs of 
applied science, which were still rapidly proceeding, had transformed 
the social, industrial and economic life of our country, had made the 
grouping of business into large undertakings essential in many cases, 


„had tended to eliminate the private firm managed by one or two in- 


dividuals, and had created such an inter-locking of public interests that 
none could suffer without far-reaching effects which must react upon the 
whole community. Perhaps the greatest of the triumphs of science was 
that it had rendered possible an enormous increase of ¢conomic pro- 
duction, which, bound up with the overseas trade, supplied the means 
of existence of our present population. 

The employment of power. which had not nearly reached its limit, had 
diminished, and would still further diminish, the total muscular exertion 
required in production, or had modified its application. Very large 


numbers of workers were now tenders of machines, which unerringly 


performed even delicate operations, while making little demand on the 
muscular system. Operations being more and more performed by the 
automatic power-driven mackine, the manual skill required had de- 
creased, but would never wholly disappear. The craftsman to-day was 
not more skilled than those of Greece and Rome, Thus, modern in- 
dustrial conditions, arising from the progress of science, had rendered 
manual skill of less importance in mass production than organisation, 
expert direction, and the scientitic employment of large capital. The 
experience gained during the war had clearly proved that women un- 
accustomed to the workshop were quickly able, in a short time and with 
complete success, to do work formerly regarded as requiring long training. 
By far the greatest part of the manual work of to-day, whether below or 
above ground, could easily be performed by uneducated Indians. Chinese, 
or natives of South Africa. The study of the elimination of unnecessary 
movements, and of enebling work to be carried on with the least fatigue, 
was started in America, and was certain to make way in this country. 
Lord Sydenham said Trade Unions had done much good, and’ they 


. might have proved an unmixed benefit to the working classes and to the 


whole community. But as they grew into powerful organisations 
instructed leadership became more rare, and grave mistakes of policy 
were made. The use of personal intimidation and strike methods to 
force all workers into their ranks was a deadly blow to liberty. The 
meticulous regulations limiting the output of the individual worker, 
coupled with a spy system and penalties for non-observance, had proved 
economically disastrous. They had not only kept down wages, but 
created unemployment. From the national point of view, the limitation 
of output was ruinous, and if continued, our country could never shoulder 
the burden of the war, and the amelioration of the condition of the 
manual workers would be impossible. The wealth and prosperity of a 
nation depended absolutely upon an excess of production over consump- 
tion, and everything which hampered production, or tended to create 
wasteful consumption, must injure the vital interests of the community 
as a whole. The present Labour unrest was not only causing unem- 
ployment, but was gravely prejudicing the rosumption of peace activities, 
upon which the overseas trade depended. 

Government, during the war, had wisely assisted research on a con- 
siderable scale, and had instituted investigations which had thrown 
fresh light on the problems of economic production. Our leaders of 
science had laid the foundations of new industries, and had enabled us 
to regain some that had been lost. It has been made clear that, as com- 
pared with America, we were not making sufficient use of power and 
machinery, end that that in part accounted for the low production of the 
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British worker. In the economic use of power on a large scale, and in a 
more :cientific management of industries, lay the key to the prosperity 
of the working classes and to the problems of national reconstruction. 
Good wages, shorter working hours, better housing, a voice in deter- 
mining working conditions, and an insight into the economics of industry 
—all those things and more were accessible to Labour, and employers 
were anxious to bury the hatchet and meet their employees on terms of 
goodwill. Fair prospects lay before us ; but they could never be realised 
unless the fa'lacies to which he had referred were discarded and every 
manual worker would honestly put forward his full effort within the 
agrecd hours of labour. Our future existence as a nation and an empire 
depended upon whether we had wisdom in all classes. Science, which 
had unconsciously cansed some of the evils which we must remove, could 
now point the wey to the restoration of national prosperity. The 
interests of all classes and sections of the body politic were inextricably 
interwoven. Labour and Capital had all their real interests in common, 
and must find the means of working in harmony and mutual confidence. 
The right to strike could not be denied, but if exercised with reasonable- 
ness and understanding, it would not, as too often in the past, injure the 
workers, inflict hardships on the non-organised classes, and confer 
advantage on our trade rivals. 

Sir Joseru J. Tuomsoy, O.M., P.R.S., spoke of the need felt by the 
nation for the greater use of research. He thought it would be a mis- 
fortune if the Admiralty and the War Office hed not preserved to them 
the services of the competent men of science who had been working for 
them during the war. A real gain hed been secured also in that the 
spirit of research had been made much more active in manufactures. 
People engaged in various industries had in a large number of cases 
combined in forming with the aid of the State research institutes to 
solve for themselves important scientific questions that arose from day 
to day. That seemed to,him a movement that was full of promise. 
There were some points on which progress was very necessary. One 
of the most important of these was the increase in the number of men 
of rea] scientific training on the permanent staffs of the Army and Navy 
and the great Government departments. There was a dearth of 
scientific officials in Government departments. Two of his pupils had 
been selected to interview the head of a department in regard to an 
appointment. They were told that what they wanted in that office 
was not a knowledge of science, but a man who could answer letters in 
such a way as to satisfy the recipient and not commit the office to 
anything. 


. Peace Illuminations. 


For the coming Peace Celebrations there is a large demand for 
coloured lamps, flexible illumination strip, &c., and the General Electric 
Company, Ltd. of Queen Victoria-street, London, E.C.4, have taken 
steps to meet the demand. For the outline illumination of public 
special 


buildings, or for illuminated devices, &c., the G.E.C. 


“ Pixielite ” strip is specially suitable. It is easy to erect and can 
be fixcd in a short time, without trouble and at a minimum cost. 
“ Pixielite ” strip, which is a patented article, is supplied in standard 
lengths, each comprising 60 bayonet cap lamp-holders, wired 12 in. apart 
on twin 7/22 cable. The cable is secured to the lamp-holders indepen- 
dently of the terminals (shown in Fig. 1), so that it is impossible to break 
from the holder owing to rough usage. The lamp-holders are of glazed 
vitreous brownware, which is quite impervious to moisture and un- 
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affected by heat. In addition to the foregoing, a miniature “ Pixielite ” 
strip is available (see Fig. 2). This embodies the general features of the 
standard size *‘ Pixielite,” but the Jamp-holders are arranged to accom- 
modate small bayonet cap Robertson or Osram lamps. The base of 
the holder is of practically unbreakable composition. Miniature “ Pixie- 
lite ” can be quickly made up and supplied with the Jamp-holders at any 
desired spacing from 6in. to 18in., wired either in series or paralle). 
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There is not an unlimited supply available, but all ordinary requirements: 
can be met. 

For general illumination work 5 c.p. or 8 c.p. Robertson carbon fila- 
ment lamps are recommended ; but 16 c.p. lamps can, of course, be used,. 
as also can Osrams if desired. These can be obtained with either bayonet 
or small bayonet caps from the manufacturers (the G.E.C.), who are also 
able to supply Fob:rtson colouring and obscuring varnish for the bulbs. 
of electric lamps in almost any colour and quantity, the principal colours 
recommended being blue, green and amber, also ruby and purple. To 
obtain a frosting effect, Robertson frosting acid or frosting vamish is 
available, and quickly gives a frosting effect to all glass articles treated. 
Both varnish and fluid are easily applied, and by their use very fine 
colour combinations with electric lamps can be obtained. In addition 
to the foregoing, Osram and Osrem lamps Atmos type are available. 
for decorative illumination schemes, as are G.E.C. “ flashers,” signs, &c, 


Technical and Commercial Education. 


The members of the conference upon educational problems which 
have presented themselves to the Imperial Education Committee of 
the War Office in the working of the educational schemes within the 
British Army and the Forces of the Dominions have discussed various 
subjects, and the morning sitting on the 12th inst. was devoted to 
“ Education to meet specific technical and commercial needs within 
the Empire”; and ‘ Co-ordination of research and distribution of 
information as to the technical and commercial needs of the Empire.” 

Sir HENRY Hanow, who presided, said there was agreement as to the 
aims, and the only questions were as to methods and machinery. For 
genius education could do very little; but for talent and secondary 
ability not nearly enough had been done hitherto. We had not laid 
sufficient emphasis on what was called post-graduate study. In view 
of the interchange of students from home and the Dominions artificial 
barriers should be removed anc there should be required for matriculation. 
a good standard of education plus special knowledge of the subject the 
candidates was going to take up. He would encourage a free interchange 
of students for research work. We wanted a university in England,to- 
some extent a technical college, with a great deal more in material 
resources than we had at present. A great deal had to be done in the 
direction of specialisation. Technical courses should be widened and 
brought within as much general mental training as could be given in a 
university course. In commercial training there had been too complete 

specialisation. We wanted in commerce a good basis of university 
education concentrated more or less on languages, economics and the 
use of statistics, and after that two years’ technical training with first- 
hand knowledge of the problems to be treated. 

Principal J. C. MAXWELL GARNETT said that technical education must 
always be subordinated to high purposes, to bring about the best con- 
ditions for human life. The highest education up to the university 
should be followed by two years on research. The chief in any ood 
ment should have a first-rate education, and for those in England the 
demand was very much in excess of the supply. There should be co- 
operation between universities and the great business firms, and this. 
could be carried out by having in the works men in close touch with the 
university and in the latter professors in close touch with the officials at 
the works. An imperial scholarship scheme should bring the higher 
education within the reach of all who showed sufficient educational 
promise. The universities might co-operate by specialising and post- 
graduate study, and by co-operation with research associations, and in 
this the universities should be assisted by the State. 

Mr. A. P. M. FLEMING agreed with Principal Garnett that men should 
be well educated as heads of departments and not merely technically. 
Particularly that was so with men who went abroad, that they might 
reflect the highest credit on the industry andthe country. Our technical 
and commercial needs would depend on the happenings of the next 
few years, whether the country was to be self-supporting or to be è 
It was interesting to note the develop- 
ment of research in the Dominions for production of raw material, the 
manufacture of which would for a long time be carried on in this country. 
The training of our artisans was, therefore, an important matter. In- 
creasing efforts were being made to attract young men from overseas, 
and he mentioned a scheme now in preparation whereby young men 
from overseas might receive training in electrical engineering and gain 
experience with several firms. The Federation of British Industries had 
collected much useful information in respect to engineering, and 
travelling and maintenance scholarships might be instituted for young 
men from the Dominions. The universities,and other higher education 
institutions, could do great work by enlightening the public, employers 
and workers on the ethics and economics of industry to the promotion of 
that industrial harmony without which all methods must fail. 

Sir WILLIAM ASHLEY, Vice-Principal of Birmingham University, said 
the Empire involved a whole series of technical and economic human 
problems, and to deal with them the first requirement was knowledge, 
in which we were defective. Trained economi ts were needed, men who 
could apply trained judgment to the weighing of evidence bearing upon 
particular subjects and present their conclusions effectively.. 
economic training was wanted not only for officials, but for the business 
men of the future. 

Sir FRANK HEATH said a survey was needed of the collected knowledge 
in all parts of the Empire, and sn enlargement of the Imperial Minerab 
Resources Bureau to include the gathering of information of the Empire > 
resources of all kinds, 


JuNE 20, 1919. 


The Sterling System of Staff Signals. 


What is more wasteful of money and more trying to the temper than 
the time taken to find an important official in any large business or 
works ? The managing director or the works manager cannot always 
be in his office; he must of necessity pay visits to various departments 
of the business or works. Anyone who has experienced the waste of 
time spent in fruitless searching by office-boys, or messengers trying 
department after department, telephoning here and there, to find some 
important person, will realise the saving effected by the system of staff 
signals put on the market by the Sterling Telephone & Electric Company, 
of Telephone House, Tottenham Court-road, W.1. By its use any 
person can be instantly located. Wherever they are required, bells can 
be set ringing and a coloured lamp lighted to show each individual that 
his presence is required. He has only to go to the nearest telephone 
instrument, ring up the switchboard, or other information centre, to be 
told exactly the reason why he is wanted, or it may be merely to give 
some information that is urgently required. Supposing Mr. Blank, the 
managing director, is in the despatch department watching the handling 
of a consignment of goods—he hears a bell ring, sees a red lamp glowing, 
and knowing that to be his signal, immediately responds to it. He may 
at other times hear the bells, but blue and green lamps may be lit; he 
knows then that it is not he who is required, but it may be Mr. Smith, 
sales manager. The apparatus for effecting all this is located at some 
centra! position, to which all information comes. The operator is pro- 
vided with a multiple push-board, upon which there are as many pushes 
as there are individuals likely to be required at short notice, and opposite 
each push is the name and code of colours of each person. In addition, 
there is a three-pole switch by means of which the calling and signalling 
circuits are controlled. At every convenient place in the workshops, 
offices, or in the yards, there is a cabinet containing the requisite number 
of lamps, usually about five, a similar number of relays and a bell. 
These points are connected by a multiple cable containing an equal 
number of wires, and a pair of current feeds. Current for the lamps 
may be taken from the nearest distribution kox on the lighting circuit. 
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Luminous INDICATOR. 20-Way Pusu BOARD. 

The method of operation is extremely simple. To call any person 
required, the operator closes the switch and depresses the push associated 
with the name and code. The switch closes the circuit of a motor, 
which, by means of a cam gearing, continually opens and closes the 
circuits of a group of bells, or, if preferred, hooters, so that each group 
of bells rings intermittently at short intervals. This has been found 
more distinctive and less annoying than continuous ringing of bells. 
The third pole of the switch closes a 30-volt circuit to feed the bells and 
relays. By pressing the push, the circuit of a number of the relays is 
closed, lighting the coloured lemps associated with them. The pressure 
of the push brings into contact one or more springs and a common 
return from the current supply: for instance, if blue and green is the 
signal to be given, the springs brought into contact are those connected 
to the relays controlling the blue and green lamps, whereas if three 
colours are required, three springs are brought into contact. No matter 
how many colours are associated with any one signal, only one push is 
depressed. The armatures of the relays, after being once operated by 
pressing the push are held in position by a holding circuit and the lamps 
remain alight as long as required, i.e., until the individual sought for 
has called up the switchboard from the nearest telephone. When this 
has been done the operator opens the switch, stopping the motor and 
restoring all circuits to normal. By such en arrangement any com- 
bination of colours may be shown; take, for instance, the colours red, 

lue, green and yellow. The single colours alone mey be the signe! for 
four individuels, possibly the most important mcn on the staff. After 
these the combinations of two colours may be used—red and blue, blue 
and green, green and yellow, red and yellow, blue cnd yellow, red and 
green, &c. By introducing a fifth colour, « greater range of combination can 
_ be obtained. Each person has only to remember his own code of colours. 


` 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBuRN, ELLIS & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1919 SPECIFICATIONS, 


121,608 RICHTER. Lever operated change-over switches for telephone exchanges and 
the like, (17/12/17.) 
121,956 Murray. Electric welding. (4/10/17.) 
123,064 British WESTINGHOU:E ELECTRIC & Mes. Co. 
ratus. (8/2/18.) 
. The apparatus has two discharge members mounted at a distance apart to form 
the gap and an auxiliary electrode in proximity to the discharge members and con- 
nected to said members respectively through impedance members of dissimilar’ 
character which change in different proportions with a change in frequency of the 
circuit to which the gap is connected. 
123,315 Scintint«. Devices for varying the point of ignition in electrical ignition 
apparatus. (9/2/18.) 
123,728 NAAMLOOZB VENNOOTSCHAP DE NEDERLANDSCH THERMO-TELEPHOON MAAT- 


Electrical discharge gap appa- 


SCHAPPIJ. Apparatus for use in the manufacture of thermic telephones or 
microphones, (15/2/18.) 
124,213 Sperry. Searchtights. (7/2/17.) (Divided application on 2,264/13.) 


126,245 GARRETT. Electrodes for arc welding and the like. (8/11/18.) 

126,249 FARANDA. Safety discharge device for low potentials. (5/12/18.) 

126,253 Lucas & IRELAND. Switches for electric starting motors. (19/12/18.) 

126,340 PLAIsANT, Dynamo-electric machines, (22/12/16.) 

126,381 Harvey. Detectors for wireless telegraphy and other purposes. (22/1/17.) 

Comprises the disposition of a single globule or plurality of globules of mercury in 

a pure state or amalgamated with some other metal, coated with a substance that 
does not mix with it, and interpused between two rotatable metallic contact surfaces 
placed in a non-conducting chamber. 


126.392 SopwiTH AVIATION Co. & Kauper. Means for synchronising the firing of a gun 


with the rotation of a propeller upon aeroplanes. (29/1/17.) 
126,407 Heap & Fig_p. Electrically controlled devices. (4/2/18.) 
126,408 BRITISH INSULATED & HELSBy CABLES, LTD., & Wilson. Removable electrical 
fuse carriers or connecting devices. (6/2/18.) 
126,409 Vickers, LTD., PEARSON & MATHEWS. Electrical heating systems, (7/2/18.) 
126,417 ier gears for aircraft guns. (4/4/18.) (Cognate application 
f 
è 116.) 
126,426 M.-L. MacNETO SYNDICATE & Hutse. Driving couplings for magneto-electric 
machines. (12/4/18.) 


126,433 ScHATTNER & WALTON. Electric motor starters and controllers. (2/5/18.) 
126,440 Laxton. Insulator carriers for overhead telephone and like wires. (4/5/18.) 
126,441 B.T.-H. Co. (G.E. Co.) Methods of connecting tungsten filaments to electrical 
conductors. (4/5/18.) 
Method consists in pinching a portion of the filament into the conductor to embed 
the filament thersin, and applying to the embedded portion a thin coat of a paste 
comprising powdered metallic tungsten, water glass, and a small peicentage of a 


“ getter.” 
126,470 Guecan. Electro-magnetic devices for use in signalling circuits. (10/5/18.) 
126,483 CorELIN & Erison Swan ELectRIic Co. Electric filament lamps. (14/5/18.) 


126,493 NicoLeTIs. Apparatus for regulating the strength of electric currents for 
medical purposes. (22/5/18.) 

126,498 MacKenzie. Multiplex telegraphy. (24/5/18.) 

126.504 Gipsons & Eranpem Co. Electric torches. (31/5/18.) 

125,540 Dopcr. Electric cord protector. GSR) 

126,552 RuTtHZRTORD, Electric lamp and switch holder. (3/9/18.) (Addition to 116,239.) 

126,577 Diettex. Burglar and like alarms, (15/11/18.) ; 

126,583 MiocLey & VANDERVELL &Co. Ignition systems for internal-combustion engines. 
(5/6/18.) (Divided application on 9,282/18.) 

126 584 ELECTRICAL IMPROVEMENTS, LTD., HUNTER & BEARD, 
ments for electric distribution systems. (11/12/18.) 

126,590 CorLıNs & WaLLis. Electric clocks. (27/1/19.) 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions. 
April 5, 1919. 
8,601 DRAN & Attotr. Electric relays or contact makers for mine signalling apparatus, 


8,608 Heywoop & Co. & Browne. Electrical resistance devices. 

8,609 Heywoop & Co. & Browne. Cable conduits for electric travelling cranes. 
(Thomson.) Carbon conductors. 

,649 B. T.-H. Co. & CLoucH. Dynamos. 

& 8,651 Murray. Station sets for intercommunication telephones. 

652 Murray. Driving mechanism for selector arm of automatic selector switches. 
669 HocAN. Incandescence ‘lamps. 
6 


Protective arrange- 


$ 
£ 
> 
= 


April 7, 1919. 
Accumulators for electric pocket lamps, &c. 
,688 Farwic. Generation of electricity. 
694 GREENWOOD. Electrically-controlled typewriters. 
.733 Hitt. Prevention of sparking in appliances for making and breaking electric 
circuits. 
.751 RELAY AUTOMATIC TELEPHONE COMPANY, BYGRAVE & INMAN, Telephone system . 
.759 WEATHERILL. Winding of induction coils. 
8,794 HeyworTtH. Magneto couplings. 
8,795 STEIGER. Electric furnaces. (8/4/18, Switzerland.) 
8,798 Smits. Electrical device for heating liquids. (5/4/18, Holland.) 
April 8, 1919. 
8,823 SmiTH. Pulley wheel and extension pins for trolley pole. 
8,827 Rocers. Electric vehicle. 
8,837 MACINTOSH. Starting switches for electric motors. 
8,852 and 8,853 JoserH & Simco. Lamp holders and shade fittings for electric lamps, &c. 
8,855 Lewis. Controllers for electric motors. 
8,863 CurTis. Rheostats. 
8,864 
8 
8 
8 
8 


,670 ROBINSON, 


Cao mow 


Electrical fittings. 


; ANDERSON & JACKSON, 
Electric signalling apparatus for railway, &c., cars. 


,877 Kunzir & SCHAUB. ) 
(23/4/18, Switzerland: 

894 ELECTRIC & ORDNANCE ACCESSORIES COMPANY & ETCHELLS. 

systems. 

901 B.T.-H. Company. (G.E. Company.) Regulators for electric generators. 

909 MELLERSH-JAcKson. (Taylor.) Radio-telegraphic transmission systems. 

8,911 ELECTRIC & ORDNANCE ACCESSORIES COMPANY & ETcHELLs. Electric relays. 

8,914 INTERNATIONAL ELECTRIC Company & BaLpock, Electric selective switching 


apparatus, i 
8,921 ELECTRIC & ORDNANCE ACCESSORIES COMPANY & EtcHELts. Electric regulating 


systems. 
8,924 Damey. Electric switches. 


8,927 BoLTON. Collector for electrical machines. 

8,928 METCALFE. Selt electrical generator. 

8,943 EFANDEM COMPANY, CUTLER & OwEN. 

8,944 EFANDEM COMPANY, CUTLER & OwEN. 
motors. . 


Dynamo regulating 


April 9, 1919. 


Motor cycle. &c., electric lighting sets. 
Dynamo-electric generators and electric 


8,989 M.L. Macneto SynD. & Watson, Dynamos. 
9,013 JOHNSON & PHILLIPS & PEARSON. Telephone and telegraph cables, 
9,053 Proctor. Arc lamps. 
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Commercial Topics. 
mms 


Exports to Denmark. 

As the Danish Government have given a general guarantee that goods 
imported into that country will not be re-exported to enemy countries, 
all restrictions on export to Denmark, except for goods on lists A or B, 
have been removed. 

* * * * 


Electricity Supply in tre Dutch Fast Indies. 

It is reported that electric supply works, light railways and tramways 
are making repid progress in the Dutch Eest Indies. According to the 
“ Bulletin ” of the Federation of British Industries. electric lighting is 
very popular, and it is extending ell Gver the Archipelago. Even the 

| maller towns have, or are about to construct, electricity works, and 
many of the estetes have their own clectric supply. There is therefore a 
constant demand for clectric lemps, fittings, switches and ell kinds of 
equipment. Smell sets for estates driven by oil engines would find a 
ready market. This trede wes largely in the hands of Germany before 
the war. Thera is also great develop ment in tin and coal mining, &e. 
* * * * 
Australian Trade Regulation; and Tariffs. 

The Australian Commonwealth Government has prohibited the im- 
portation of rubber-covered wire unless it bears a label attached to each 
coil, setting out the manufacturer's name and address, the date of manu- 
facture, gauge and insulation resistance. Conditions of tests which the 
different grades of wire must comply with are set out in the proclamation. 

During the war good progress has becn made in introducing new 
industries and demands are now being made by some of these for the 
adoption of higher tariffs in order to enable them to become firmly 
established in Australia. The ‘ Industrial Australian and Mining 
Standard ” urges the imposition of higher duties for the protection of 
the electrolytic zinc industry established at the Electrolytic Zine Com- 
pany's works at Hobart. where, it is stated, 30,000 1b. of high-grade 
zine are produced daily. Accumulators, Ltd., of Sydney, ask for 
import duties of at Icast 25 per cent. on British and 35 per cent. on 
foreign imported batteries. 

* * * * 
Canadian Trade and Industries. 

In the 1918 report of H.M. Trede Commissioner for Canada end 
Newfoundland interesting particulars are given of the trade and industries 
of the Province of Ontario, and methods of developing British trade are 
suggested. It is pointed out that the value of this market is materially 
increasing, and as time progresses British North America will become a 
market of greater value then cen be estimated now. In the past British 
trade has, it is stated, suffered by the appointment, in many instances, 
of unsuitable local representatives, and as a result, many British 

' firms complain of the lack of results and the great waste of energy end 
money in endeavouring to develop Canadian business. After an agent 
has built up a good business for a British tirm. every credit and con- 
sideration should be given to his efforts. It has sometimes oc- 
curred thet a firm have given their agency to a local house who have 
gradually worked up a good business; then the British house have 
taken the agency away. placing it elsewhere or handling the business 
direct. Another question which British exporters may consider with 
advantage is that of shipping goods on consignment to their agents. 
Repeats frequently go to the United States because of proximity, end 
thus a certain volume of business is lost. Complaint is still made by 
‘Customs brokers and others that the Canadian invoices of United 
Kingdom firms frequently are not made out correctly. The chief points 
arising in 1918 were in regard to the following matters : (1) Country of 
origin, (2) fair market value, and (3) number of invoices forwarded. 
The words ‘‘ Made in the United Kingdom ” or * in England,” and so on. 
should appear on the face of the invoice. The words * British made ” 
are insufficient. The invoice calls also for the fair market. value (of each 
item invoiced) as sold for home consumption at the time shipped. 

The complaint that United Kingdom manufacturers sometimes fail 
to make the pattern or design especially desired in this market is not a 
new one. In one line, for example, it has been stated that the United 
Kingdom could have practically all the business were the design, peculiar 
‘to the Continent, adopted. In the meantime, the bulk of the business 
has been going to Frence and, during the war, to Japan. It is also 
pointed out that spasmodic advertising is of little value. A well prepared 
and properly conducted campaign. occupying a Jong period, then to be 
renewed, gives the greatest service. The tendency of manufacturing 
and other firms in the eree to standardise the sizes of catalogues has been 
discussed in previous Repcrts. With the strengthening of the local 
custom on the pait o° public bodies, manufacturers, &c., of appointing 
purchasing egents, catalogues are assuming a larger importance. 

British engineering standards and practices are not as dominant here 
as would appear to be desirable in the interests of British trade. This 
is partly due to the number of United States engineors practising in or 
periodically visiting Ceneda: to the training received in United States 
works by many young Canadian-born engineers: and to the large 
number of local or visiting representatives of United States engineering 
manufacturers, The engineer, the manufacturer and his agent enjoy 
legitimate relations, which automatically work for the benefit of United 
States trade. A large number of trade and similar conventions are held 
in the area every year. It is noticeable on almost every occasion that 
on the platform with the chairman is a representative of the similar 
organisation of the United States. The organisers of Canadian trade 
conventions would welcome at their gatherings the presence of a repre- 
sentative from similar organisations in the United Kingdom. 
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Electricity Supply. 


HeEywoop Council has received sanction to borrow £10,288 for the 
electricity supply undertaking. 

Lord Cowdray has acquired Garlogie Mills, Skene, for the purpose of 
genera’ ing electrical energy for lighting and power at Dunecht House. 

The L.G. Board has sanctioned the borrowing of £130,000 by Sorrtu- 
PORT Corporation for the purchase of new generating plant and main 
extensions, 

CHOBHAM Council hes urged the Woking Electric Supply Company 
to extend its supply cables to the district, as there is a fairly good demand 
for private and public lighting. 

As the result of a dismantled cooling tower at the Spa-road sub-station, 
FoLTON, being set on fire on the lth inst., the supply of electric current 
to the tramwavs was cut off for a few hours. 

CoaTBRIDGE Dean of Guild Court have approved the plans of an elec- 
tric power station for Messrs. Wm. Beardmore & Companys Speedwell 
Engineering Works at Coatbridge. 


STIRLING Council has esked the Secretary for Scotland to authorise 


‘ the borrowing of £6,500 for condensing plant and mains extensions, 


In December last AYRSHIRE County Council authorised Kilmamock 
Corporation to lay an overhead electric power cable from Irvine to 
Stevenston. but the cable has since been extendeed to Ardrossan. A 
branch cable will now be erected from Ardrossan to Delry. 


Swanska Finance Committee has referred back a recommendation 
from the Electricity Committee that the salary of the borough electrical 
engineer (Mr. J. W. Burr) be raised from £700 to £1,050 per annum, in 
order to comply with the scale drawn up by the Associated Electrical 
Engineers of Greater London. 


The number of units generated by Mor Ley Corporation electricity 
department during the year to March 31 was 315.510. against 294,113 
in previous year. The cort of generation had increased by £1,071. Total 
revenue was £4,927, and the total costs to £4,535. leaving a gross profit 
of £391 ; but after paving interest and providing for sinking fund (2,149) 
there was a net deficit of £1,758, against £1,184. 


Bancor City electrical engineer (Mr. Price White) states that the gross 
profit of the electric supply department for 1918-1919 was £257, but as 
interest (£564) and sinking fund (£1,590) totalled £2,154. there was a 
deficit of £1,897. The increase in working costs was £499. The total 
amount of debt paid off to date is £21,119, leaving £12.230. The council 
have increased the charges for electricity supplied for lighting by 3d. 
per unit. 

EDINBURGH Electric Lighting Committee hes increased the charge for 
stair lighting from 19s. 3d. to èn averege of 22s. 6d. per lamp per annum 
owing to the increase in the price of coal and mater‘als, higher wages. &c. 

The Committee has been asked to guarantee a supply of 500 kw. to 
the Corporation tramways department by the winter of 1920, contingent 
on a start being made with the electrification of the Pilrig-Liberton 
tramway route. 

Carlisle Electricity Committee received 72 applications for the position 
of borough electrical engineer, at a commencing salary of £600 a vear, 
end the following have keen selected for interview : Mr. S. H. Fowles, 
chief electrical engineer et Palmer's Shipbuilding Yard, Jarrow; Mr. 
R. B. Leach, borough electrical engineer. Loughborough ; Mr. Robert 
N. Mayne, electrical engineer to Redditch Urban Council: Mr. H. A. 
Neville, city electrical engineer, Waketicld ; and Mr. Charles W. Salt. 
borough electrical engineer, Torquay. 

The income of MANCHESTER electricity department for the year ended 
March 31 was £906,529 (against £861,078 in previous year), working ex- 
penses were £640,704 (£5159,941), and net surplus, efter providing for 
capital charges, renewals suspense account, &¢., £37,402 (£23,665). 
The gross capital outlay amounts to £3,495.218 and the mortgage debt 
stands at £1,851,701. The kelvins generated were 235,258,030 
(236,463,740) and sold 184,675,190 (195,582,784). Total maximum 
demand was 55,050 kw. (55.600 kw.) for lighting and power and 10,000 kw. 
(10,000 kw.) for traction. 

SUNDERLAND Corporation have increesed the charges for electricity 
In place of the present power rate there is substituted a rental of £4 per 
kilovolt-ampere, plus O-4d. per unit, with an increment of 0-005d4d. for 
each 3d. rise in the cost of coal above 8s. 6d. per ton. The present 
increases in the rates for lighting, domestic use, cooking and heating are 
to be advanced by 334 per cent. The effect of the new charges is to 
bring the increase over pre-war rates up to 53 per cent. for power and 
56 per cent. for general supplies. : l 

The Electricity Committee have accepted with regret the resigna- 
tion of the chief clerk, Mr. J. M. Donkin, and it is proposed to adver- 
tise for a puccessor at £350 per annum. 


In his report on the TyNeEmMovtH Corporation electricity department 
for the year ended Merch 31, 1918, Mr. C. Turnbull (borough electrical 
engineer) says revenuc was £24,613 (compared with £22.435 in previous 
year), and the surplus was £1,063 (egeinst a deficit of £126 in 1917-18. 
Total costs were 0:970d. (1-009d.) exclusive and 1-707d. (1°824d.) in- 
clusive of financial charges. Kelvins sold were 4,716,536 (4,609,409). 
Mr. Turnbull points out that the undertaking is worth far more than the 
£98,000 expended upon it (more than half of which has been redeemed 
or placed in sinking fund), and that the method ‚of bulk supply adopted 
by Tynemouth 13 years ego is to become general throughout the land, 
under the national electricity supply seheme. 
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Eleciric Traction. 


ASHTON-UNDER-LYNE Council has applied to the L.G. Board for 
sanction to borrow £25.000 for the tramways, including the purchase of 
‘12 additional double-deck top-covered cars. 

BURNLEY Tramways Committee recommends the Corporation to 
-obtain power torun a motor omnibus service between Burnley terminus 
in Manchester-road and the Rawtenstall terminus at Loveclough. 


GLascow Corporetion tramways department will celebrate its silver 
jubilee on the Ist prox., end a sub-committee has becn instructed to 
make arrangements for commemorating the event. 


The GREENOCK & Port GLascow Tramways Company has prepared 
a scheme of tramway extensions, to be carried out provided the Greenock, 
Gourock and Port Glasgow Corporations extend the period of the com- 
pany's lease, which will expire in 1928. 


PLyMoctH Council has decided to appoint a new tramways manager 
at £700 per annum, rising by two increments to £500. In two years the 
‘Corporation will take over the Elymouth, Devonport and Stonehouse 


‘tramway system, and there will also be developments on the Plymouth ` 


system. The manager would be required to deal with the whole of the 
work. The undertaking is now in a prosperous condition and the 


Tramways Convnttee want not only to Keep it so, but to increase the 
‘facilities for the public. 

Mr. J. A. Priestley. cleansing superintendent of SHEFFIELD Corporation, 
who has prepared an improved scheme for collecting and disposing of 
house refuse, which will require four additional motors or 12 horses and 
wagons, states that the experience of the past four years with electric 
motors has been eminently satisfactory, and has demonstrated that the 
work can be done by their agency more expeditiously and economically 
‘than by horse labour. For house-to-house collection work the electric 
vehicle cannot be approached by petrol motors. Steam wagons approach 
more nearly to the electrics in suitability and economy, but the latter 
‘possesses advantages in noisclessness and ease of manceuvring that are 
‘not shared by steam wagons, and require also the services of one man only 
to drive them, and that not necessarily a skilled man. The total weight 
of refuse collected in the city during the past vear was 110,855tons,an 
average of 2.131 tons per weck ; but, as the amount varies as between 
summer and winter, the maximum amount to be collected during the 
heaviest period of the year is about 2,600 tons weekyl. To collect this 
quantity of refuse by electric vehicles will require about 60 electrics, or, 
allowing a 10 per cent. margin to cover breakdowns, 66 vehicles would be 
necessary. The Corporation has at present 12 vehicles in use and three 
on order, and the full programme would therefore require the provision 
of 51 additional machines. For charging the batteries of this number of 
vehicles three 100 kw. motor-generators would be required, in addition to 
present. charging facilities, and, as a stand-by machine is imperative, 
four generators of this capacity should be provided. Charging panels, 
switchboards, measuring instruments, &e., would also be required in 
proportion to the vehicles, and the total cost of the equipment would be 
about £100,000. 


The Select Committee of the House of Commons appointed to inquire 
into the problem of LONDON TRANSPORT FACILITIES held two sittings 
during the week and examined several witnesses, Sir Lynden Macassey, 
secretary to the Royal Commission on London Traffic in 1903-6, said the 
‘Commission were of opinion that the problem of London traffic should be 
dealt with as one indivisible whole, and that it could only be so dealt with 
by one authority with sufficient powers. The Commission urged that 
‘street Improvements, new streets, and street widening should first be 
taken up which would assist tramway development, and then that street 
improvements should be taken up which would relicve congestion at 
Specific points, Practically nothing had been done to carry out the 
recommendations. No far as the future was concerned, he was satisfied 
that the difficulties could never be solved till there was one comprehensive 
authority, with traffic powers right through the whole of greater London. 
‘With regard to the present. the question seemed to him very largely one 
of providing new rolling stock on the existing routes. He would suggest 
that without delay an Act of Parliament for setting up a Traffic Board 
with complete powers. If new tubes were to be constructed, he believed 
financial assistance must be afforded. There must be some basis of 
partnership between the local authorities and the companies. The 
‘Traffic Board would fix fares and thus obtain something like uniformity. 

Mr. G. H. HUME said the London County Council claimed to work the 
largest system of tramways in the kingdom. The system now extended 
to 149 street miles. In the vearended March, 1919, the number of miles 
run was 48,052,801, or 11 millions less than in 1913-14, and the number 
of passengers carried 636.157.361, an increase of 114 million passengers 
in the same period. During the war the cost of material and fuel went 
up and the cost of travelling very largely increased. The places of highly 
‘qualified men were taken by less qualified persons, who were confronted 
with the ditticulty of collecting fares in packed cars. One of the chief 
needs was to simplify our system. It was owing to that consideration, 
-and having to make both sides of the account balance and prevent the 
undertaking going on the rates, that thev had to put up fares and reduce 
some of the facilities which had previously been given. Concessions to 
‘the employees had cost about one-third of aemillion pounds in the wages 
‘bill—£1,000 a day extra. The cost per car-mile had more than doubled 
‘since 1913-14. It wasthen 64d., and this vear it was estimated at 15-94d. 
In the course of 18 vears the Council had only obtained powers for the 
‘construction of 51 out of 186 miles of tramway applied for. The time 
thad come when the abolition of the local veto must be considered. 
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Imperial and Foreign Notes. 


The QUEENSLAND Railway Works Commission have decided to p't 
down generating plant for the supply of electricity for power and lighting 
in the railway vards and workshops. 

Mr. J. B. Challies, C.E.. superintendent of the Dominion Water Power 
Branch, has been appointed director of water power for the Canadian 
Federal Government, and Mr. F. Johnston assistant director. 

The South African Minister of Posts and Telegraphs (Sir M. Beck) 
states that he proposes to instal AUTOMATIC TELEPHONE EXCHANGES at 
Capetown, Johannesburg and Maritzburg. the works to be carried out 
in from three to five years. 

Railway Commissioner E. R. Jones stated recently that when the 
MELBOURNE SUBURBAN RAILWAYS passenger services were disposed of 
his department would go into the question of electrifying the goods 
trafhe. At present there was much loss of time and waste of coal con- 
nected with the suburban goods trafic that only electrification was likely 
to eliminate. 

Mr. L. Webster. general superintendent in Australasia of the Eastern 
Extension Telegraph Cempany, is taking a holiday, and it is expected 
that when his leave has expired he will resign. The headquarters of the 
company in Australia will then be removed from Adelaide to Melbourne, 
where Mr. E. G. Brook, the present superintendent there, willsueceeed Mr. 
Webster as general superintendent for Australasia. 

The Government of ONTARIO own the water rights along a considerable 
stretch of the Canadian side of the St. Lawrence, and the development 
of the available power will be undertaken by the: Hydro-Electric Com- 
mission of Ontario. It is estimated that the expenditure of 20 millions 
sterling for utilising the waters of the St. Lawrence would enable the 
people of Ontario to save that amount in five years on their expenditure 
on imported steam coal. 

The Technical Department of the Australian Imperial Forces are de- 
fraying the expenses of four Australian tanners (at present serving in 
France) to be instructed by Dr. Groth at his works at Coulsdon. Lieut. 
F. L. Gitsham, of 15, Burtitt-street, Leichhardt, Sydney, N.S.W., after 
two months’ instruction, remarks : “ I have no hesitation in saying that 
under Dr. Groth’s system the Australian leather industry will be made 
one of our foremost and best paying industries.” 


Hydro-electric development is beginning to be carried out in the 
mining areas of BURMA. Not long ago the first instance was reported 
from Tavoy, and more recently hydro-electric plant has been started at 
Kambauk mine, 60 miles from Tavoy. Hydro-electric generation is 
particularly adapted to the mining districts of Burma, where there is a 
scarcity of coal fuel, and frequently no means except road transport for 
it. In hilly areas, such as the Shan States in the north and Tavoy in 
the south water-power is plentiful. 


The Victorian Minister for Works recently. stated that the new 


© ELECTRICITY COMMISSIONERS FOR VICTORIA were not merely to act in 


an advisory capacity. They would take over the whole administration 
of the Electric Light and Power Act and the supply of electricity in 
Victoria. They would begin with the scheme for the erection of 
generating works at Morwell, and would also report on water power 
schemes, and investigate the means of unifying systems of electricity. 
The commissioners can prescribe conditions in leases of water rights and 
authorise the compulsory purchase of land by electricity undertakers. 


A Swedish paper announces that a scheme for laying a submarine 
cable between Scandinavia and the United States of America has been 
prepared, and that it will be carried out as soon as peace is restored, 


The U.S.A. Senate is considering a Bill for the construction and 
laving of a submarine cable (at a cost of £1,600,000) from the Pacific 
coast to Manilla, in the Philippines, and to some Asiatic ports, by the 
American Government. 


A Paper recently read before the Royal Dutch Institute of Engineers 
gives a description of the tin-ore dredging plant in the Boeboes Valley 
on the Jsland of Banka. The plant was originally driven by steam, 
but it is now electrica!ly operated, and power is supplied froma generating 
station at Mantoeng, where there are two sets of Curtis steam turbines, 
each driving a 1,250-kw. 3-phase generator running at 3,0C0 revs. per 
minute Current is generated at 6,000 volts, 50 pericds and stepped up 
by transformers to 25,000 volts for Mantoeng to the Boeboes Valley, 
where there are step-down transformers. There is also a 6,000. volt 
transmission line to mine No. 40, and at Mantoeng there are a pumping 
station with high-pressure pipe-line and an electrically driven sand- 
suction pump and a spring-water pumping station. 

The pontoons used for the electrically driven pumps are 40 ft. by32ft. by 
3 ft. Sin. deep, and the whole weight of the pontoon and machinery is 
only 100 tons, against 400 tons for the steam-driven plant. The sand- 
pumps have 12 in. suction and delivery pipes. The capacity of the two 
12 in. electrically-driven pumps is equal to that of one 15 in. steam- 
driven pump. The 12 in. pumps are belt driven from motors of 250 H.P. 
Water for hydraulic sluicing of the ground is supplied from a special 
pumping station having two Qin. high-pressure centrifugal pumps, 
operated by two 175-H.p. motors. The four motors work with current 
at 6,000 volts. At the generating station steam is supplied from four 
Stcinmuller water-tube boilers, each of 2.690 square ft. heating surface, 
48 square ft. grate surface and fitted with economiser and superhcater 
of 4,306 square ft. and 872 square ft. heating surface respectively. 
Each boiler evaporates 11,000 lb. of water per hour into steam at a 
pressure of 1851b. per sq. inch and a temperature of 582°F. 
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Educational. 


SwansEa Technical College Committee propose to erect a university 
college on the Singleton Estate. A report is to be submitted to the 
Council as to extended tramway facilities. 


The roll of honour of the MERCHANT VENTURERS TECHNICAL COLLEGE, 
BRISTOL, comprises 3,050 individuals, of whom 663 hold commissions 
and 534 are non-commissioned officers; 322 were killed in action, 542 
wounded or injured and 205 distinctions were gained. During the war a 
large amount of war work was carried out by the staff at the college, and 
at present there are classes for training disabled soldiers and sailors. 


The Convocation of OxForRD University has authorised the Vice- 
Chancellor to apply for a Government grant or grants, and to accept 
the same on behalf of the University, on the condition that the University 
shall co-operate with the Government in an inquiry to be made into 
its whole reosurces and the use which is being made of them. Prof. C. 
F. Jenkin declared that the science departments in Oxford were bankrupt, 
and any possibility of research work would be out of the question unless 
they secured a grant. 


In the course of his presidential address to the members of the Asso- 
CIATION OF TEACHERS IN TECHNICAL INSTITUTIONS last week, Mr. E. L. 
Rhead said that the Education Act of 1918 had gone far to enable students 
to climb the educational ladder and to stimulate backward authorities. 
It was the duty of the Association to endeavour to secure that technical 
students benefited to the fullest extent in its administration. Technical 
teachers should be treated at least as generously as secondary teachers, 
but only in a few cases had that stage been reached. Special funds had 
been granted by the Treasury for improving salaries. Why should not 
such grants be applied so as to make realisable the scales set out in the 
Government Committee’s report ? 

Mr. J. C. Maxwell Garnett, principal of the Manchester College of 
Technology, gave an address on *‘ A National System of Education,” and 
an interesting discussion followed. A resolution was passed ‘* urging upon 
the Board off[Education and local authorities the stalne aai? of putting 
into immediate operation the recommendations of the Departmental 
Committee on Salaries, so far as they relate to technical education.” 
The conference also welcomed the proposals of the London County 
Council allowing technical teachers, on the completion of six years’ 
service, to spend six month in industry, and urged other local authorities 
to take similar action. It strongly deprecated any proposal by which 
technical teachers, as a condition of their appointments, might be required 
to spend a part of their institutional vacation in a factory or a workshop. 
In a Paper by Mr. D. N. Griffiths the works schools were severely criti- 
cised. Their whole foundation was unstable, and they were not likely 
to be a permanent feature of a national scheme of education. 


Appointments Vacant and Filled. 


An assistant distributing engineer is required by the Bury (Langs) 
electricity dept. 


An assistant is required in the department of physics of the University 
College, London. Salary £300 per annum. 


A senior payee master is wanted for King Edward VII. School, 
Sheffield. lary £300-£350. Applications to the headmaster. 


A lecturer in electrical engineering is required at the University College 
Southampton. Salary £300. Applications to the Registrar. 

South Shields Corporation invite applications for the appointment of 
borough electrical engineer. Salary £600, rising to £700. Applications 
ot the Town Clerk by June 23. 

The Governing Body of the Manchester College of Tecknclogy require 
a lecturer in engineering drawing. Salary £350, plus bonus. Particulars 
from the Registrar, and applications must be in by June 30th. 

Two assistant Jecturers and demonstrators are required in the de- 
partment of physics of the Armstrong College, Newcastle-on-Tyne. 
eae £250 and £200 per annum. Applications to the Secretary by 
Juy 6. 

A technical assistant to the borough electrical engineer of Salford is 
required, Commencing salary £300 to £350 per annum. Applications 
to the Borough Electrical Engineer, Electricity Works, Frederick-road, 
Salford by June 23. 

An engineer is required to take charge of electrical and mechanical 
repairs work in the L.C.C. tramways generating station at Greenwich. 
Salary £300, rising to £400 a year, with temporary war cllowances of 20 
per cent. plus £90 a year. Forms from the Clerk of the Council. Appli- 
cations by | p.m. June 30. 


Shanghai Municipal Council require a second assistant mains engineer 
for the electricity department (salary 350 taels per month); also an 
assistant secretary (salary 400 taels per month). Applications by July 1 
to Messrs. Preece, Cardew, Snell & Rider, 8, Queen Anne's-gate, West- 
minster, S.W.1. 


Mr. S. C. Monk, B.Sc., has been appointed lecturer in electrical 
engineering at the Devonport Technical School. 

For the position of principal of the University College of South Wales 
and Monmouthshire, Cardiff, in succession to Dr. E. H. Griffith, the 
Council selected the following four gentlemen for interview : Prof. A. H. 
Trow, D.Sc. (acting principal), Sir Wm. Ashley (Birmingham University), 
Mr. W. J. Gruffydd (Cardiff), Mr. W. Germon Jones (University of 
Liverpoo}), and Prof. T. F. Sibley (Armstrong College, Newcastle-upon- 
Tyne). Oa Tuesday the Council decided to appoint Prof. Trow. 
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Miscellaneous. 
Mr. C. Tumbull, borough electrical engineer of Tynemouth, has been 


gelected by the Incorporated Municipal Electrical Association to give 


evidence before the Royal Commission with regard to the’ proposal to 
establish a decime! system of coinage. 

On Tuesday the Italian c.s. *“ Citta di Mileno” struck a reef near 
Filicudi, one of the Lipari islands, and sank. We regret to learn that 
26 persons are reported as missing, and among those whose bodies have 
been recovered are Signor Brunelli, chief inspector of Italian Telegraphs, 
and Signor Pirelli, of Messrs. Pirelli & Company, Milan. 


Schemes for assistaing YOUTHS whose apprenticeship was inter- 
rupted by service in H.M. Forces have been prepared by Joint Industrial 
Councils and other bodies representing employers and workpeople and 
those for engineering, shipbuilding, ironfounding, electrical contracting, 
building, &c., have been approved by the Minister of Labour. 
The schemes provide that an apprentice on reaching 21 shall, for 
the first year receive not less than three-fourths of the joumey- 
man’s rate (including war bonus) and for the second year not less than 
tive-sixths. The State will make a grant of one-third of the journey- 
man’s rate (including war bonus). Provision is also made for training 
in a technica! institution. 

Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (a) during Apri, 
1919, and (b) the aggregate figures from Jan. 1 to April 30, with increase, 


or decrease compared with corresponding periods of 1918 :— 


Electrical machinery, )a) £63,970 (increase £41,451), (b) £169,918 (de- 
crease £176,618); including generators and motors other than fos 
aeroplanes, motor cars and cycles, (a) £20,663 (increase £4,806), (b) 
£69,050 (increase £17,938); and electrical machinery unenumerated, 
(a) £43,307 (increase £36,645), (b) £100,868 (decrease £194,556) ; tele- 
graph and telephone cables other than submarine, (a) £63 (decrease 
£1,783), (b) £7,378 (increase £5,532); telegraph and telephone appa- 
ratus, (a) £30,602 (increase £25,322), (b) £86,042 (increase £72,806) ; 
other electrical wires and cables, rubber insulated, (a) nil, (b) £2,483 
(increase £1,881); with other insulations, (a) £3,796 (increase £3,379), 
(b) £8,369 (increase £7,914) carbons (a) £1,205 (decrease £5,598), 
(b) £8,274 (decrease £7,419) ; glow lamps, (a) £56,004 (increase £55,464), 
(b) £134,558 (increase £87,132); parts of arc lamps and searchlights 
(other than carbons), (a) £3.927 (increase £2,319), (b) £25,681 (decrease 
£7,821) primary and secondary batteries, (a) £1,195 (decrease £5,243), 
(b) £14,239 (increase £64,074); meters and measuring instruments, 
(a) £2,497 (increase £237), (b) £12,909 (increase £8,762); switchboards, 
(a) £342 (increase £298), (b) £672 (decrease £406); electrical goods 
and apparatus unenumereted (a) £33,033 (decrease £6,476), (b) £165,056 
(increase £42,726). Total of electrical goods and apparatus other 
than machinery and uninsulated wire, («) £132,664 (increase £68,019), 
(b) £465,661 (increase £147,845). 

Exports.—The exports of electrical machinery, material, &c., (a) 
during April, 1919, and (b) from Jan. 1 to April 30, with increase or 
decrease compared with corresponding periods of 1918, were as follows :— 

Electrical machinery, (a) £111,756 (increase £1229) (b) £384,433 
(increase £22,011); including railway and tramway motors (a) £1,525 
(decrease £1,082), (b) £19,909 (increase £9,327); other generators and 
motors except for aeroplanes, motor cars and cycles,(a) £56,166 (decrease 
£28,685), (b) £204,590 (decrease £6,384) ; and electrical machinery unenv- 
merated, (a) £54,065 (increase £30,976), (b) £159,934 (increase £19,068) ; 
telegraph and telephone cables, submarine, (a) £87,084 (increase £63,370), 
(b) £168,729 (increase £87,848); other than submarine, (a) £14,710 (de- 
crease £8,743), (b) £102,612 (increase £33,198); telegraph and telephone 
apparatus, (a) £28,790 (increase £10,492), (b) £98,300 (increase £25,580) ; 
other electrical wires and cables, rubber insulated, (a) £37,716 (increase 
£31,741, (b) £117,184 (increase £93,127); with other insulation, (2) 
£46,272 (increase £41 072), (b) £122,195 (increase £93,002) ; carbons, (3) 
£1,784 (increase £1,364), (b) £2,460 (increase £548); glow lamps, (a) 
£7,937 (increase £332), (b) £34,045 (increase £3,442); arc lamps and 
searchlights, (a) £3,292 (increase £949), (b) £6,193 (decrease £1,132); 
parts of arc lamps and searchlighte (other than carbons), (a) £638 (de- 
crease £996), (b) £6,908 (increase £418) ; primary and secondary batteries, 
(a) £29,343 (increase £19,646), (b) £166,905 (increase £136,589) ; meters 
and measuring implements, (a) £25,193 (increase £14,566), (b) £60,258 
increase £27,901); transformers, (a) £2,876 (increase £1,285) (b) £14,028 
(increase £5.908) ; switchboards, (a) £1,326 (decrease £1,859), (b) £12,105 
(decrease £1,398); electrical goods and apparatus unenumerated, (4) 
£80,037 (increase £48,235), (b) £322,732 (increase £178,130). Total of 
electrical goods and apparatus, other than machinery and uninsulated 
wire, (a) £366,998 (increase £221,754), (b) 1,231,641 (increase £683,161). 


Bankruptcies and Liquidations. 


Claims against Vulcanized Fibre, Ltd., are to be sent by June 30 to 
the liquidator, Mr. Colin Cooper, 60 & 62, Spring-gardens, Manchester. | 

Sir Wm. Peat, the liquidator of the Consolidated Diesel Engine 
Company, Ltd., states that the assets up to date have realised £280,636, 
including £110,626 for the Ipswich works sold to Vickers, Ltd., and 
After providing for liabilities 
£177,529 remained, out of which 5s. in the pound is being returned to 
the sharcholders, and there will be a further distribution. 


The examination of Wm. James McCombe, formerly tramways manager 
at Hull, took place on Monday. Gross liabilities are £2,880, of which 
£2,713 represented unsecured creditors and assets £408, leaving a de- 
ficiency of £2,305. Feilure is attributed to the high rates of interest 
charged by and paid to professional money lendere. 
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(Tenders Invited and Accepted. 


Sourn SHIELDS Tramways Committee invite tenders for five (or 10) 
double-deck top-ecovered tramcars. Tenders to the General Manager 
by June 25. 

West Ham Council require tenders by 10 a.m. July 1 for the supply of 
20 Single-truck Electric Tramcar Bodies, with roof covers. Specifica- 
tions, &c., from the Town Clerk. 

KrirkcaLpy Corporation require tenders by June 30 for a 74}-8.H.P. 
electric motor and equipment for the Adam Smith Halls’ organ. Speci- 
fication from the Burgh Electrical Engineer. 


Tenders are required by noon July 23 for the supply of 1,370 ft. three- 
core 3,300 volt cable and accessories to DUNEDIN, N.Z., City Council. 
Specifications from the City Electrical Engineer. 

Eccies Electricity Committee invites tenders for supply and laying 
of three-way underground ducts and of some 0:2 sq. in. e.h.t. three-core 
cable. Specifications from the Borough Electrical Engineer, and tenders 
to the Town Clerk by June 23. 


BEDFORD Corporation invite tenders for the supply and erection of one 
1,500 kw. single-phase turbo-alternator and condensing plant, water-tube 
boilers, mechanical stokers and induced draught plant, e.h.t. switchgear, 
water softener, feed pumps, &c. Specifications from the borough elec- 
trical engineer (Mr. R. W. L. Phillips), and tenders to the Chairman of the 
Electricity Committee by noon July 14. 


SOUTHPORT Corporation has placed an order with the Brush Electrical 
Engineering Company for two 3,000-kw. three-phase Ljungstrom turbo- 
alternators and all accessories. . 

DUNDEE Electricity Committee has accepted the tender of Messrs 
Willans & Robinson for two 5,000 kw. turbo-altern ators. at £69,659; and 
that of Messrs. Babcock & Wilcox for four water-tube boilers, at £66,360. 


Business Items. 


' Messrs. R. J. Grainger & Company have removed to 87, Westgate- 
road, Newcastle-on-Tyne. 

Messrs, Fullor, Horsey, Sons & Cassell, 11, Billiter-sq., E.C.3, will SELL 
by TENDER some surplus machinery and tools, including electric gene- 
rating sets, boiler tanks, furnaces, &c. 

Mr. Robert H. Ruddock will SELL By AUCTION at 121, Elland-road, 
Leeds, on July 16, a number of grinding, milling and drilling machines, 
lathes, tools, electrical equipment, &c. Catalogues from the Auctioneer, 
71, Fleet-street, E.C. 4 

By direction of the Ministry of Munitions Disposal Board, there are 
daily sales at the Agricultural Hall (IsLINGTON, N.1) of electric generating 
plant, accumulators, telephone and telegraph materials, cables, instru- 
ments, &c. Catalogues may be obtained from Messrs. Goddard & Smith. 

Messrs. Hy. Butcher & Company, 63 and 64, Chancery-lane, London» 
W.C. 2, will sell by auction on July 9 and two following days the stock-in- 
trade, fittings, &c., of a wholesale gas engineer, electrician and plumber’s 
merchant. The stock includes quantities of electric wires and cables, 
pendants, brackets, lampholders, metal filament lamps, switches, ceiling 
roses, tubes and fittings. 

Mr. A. H. Human has resigned his position as chief technical adviser 
to the Electric Power Supply Department of the Ministry of Munitions, 
and is rejoining Messrs. Merz & McLellan, consulting engineers, of 32, 
Victoria-street, West minster, to establish, in conjunction with Mr. Robert 
Nelson (late H.M. Electrical Inspector of Mines),a new section of the 
firm to advise on the applications of electricity to manufacturing and 
engineering works and in mines. 

The British Westinghouse Electric & Mfg. Company have issued a 
new publication on ELECTRIC WINDERS, which contains illustrations of 
some of the company’s installations of electric winding engines or 
conversions from steam plant. The installations selected cover a large 
area, examples in Spain, India and South Africa, as well as this country, 
being given. Diagrams of connections for British Westinghouse winding 
engines, Converter Equalisation System, and Ward Leonard Equaliser 
system are also given, and finally some typical performance curves. 
The publication is excellently got up and illustrates what is undoubtedly 
an important field of electrical work at the present time. 

We are glad to announce that the Tok Mra. CoMPANY are now 
emanufacturing rotary switches which have hitherto been imported. 
It has been a difficult thing for some time past for suppliers of radiators, 
cookers, &c., to get a sufficient number of rotary switches to satisfy 
their requirements, and the new venture will be sure of cordial support 
on this score alone. But in addition to this, we do not doubt that every 
decent man with orders to place is only too pleased to be able to pass 
them to a British firm. The new switches are new only in the sense of 
being made in England, of British materials, by British labour, with 
British capital. The policy of the Company has been not to introduce 
& novelty for the mere sake of being different, but rather to supply a 
design that has proved its good quality, and to keep even the fixing 
and wiring centres the same so that the user shall be put to no incon- 
venience in making the change from foreign to English switches. We 
think the policy is a good one in this case, and that the Tok Company 
are to be commended for their courageous lack of originality. That the 

business is in the capable hands of Mr. H. H. Holmes, so well known as 
the late sales manager of Marylebone Electricity Supply, and Mr. E. E. 
Sharp, equally well known in connection with Venner time switches 
. and Chamberlain & Hookham meters, is a guarantee that no effort will 
be spared to make the concern a success. 
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Companies’ Reports, &c. 


A dividend of 10° per cent. for the past year has been declared by 
C. A. VANDERVELL & COMPANY, LTD. 


The directors of the MacKay CoMPANIES announce a dividend of 1. 
per cent. ($14 per share), less tax, on the common stock. 


A final dividend at rate of 2 per cent. for the year 1918 has been 
declared by the NAIROBI ELECTRIC POWER & LIGHTING ComMpPANY, LTD. 

An interim dividend of 2s. 6d. per share has been declared by the 
NATIONAL ELECTRIC SUPPLY Company for the past half-year. 


The Espsw VALE STEEL, IRON & Coat Company has declared a final 
dividend at the rate of 7 per cent. per annum on the preference shares: 
for the past six months, with an interim dividend of 15 per cent. on the 
ordinary shares for the year. 


The directors of Ruston & Hornssy, LTD., have decided, after pro- 
viding £40,697 for depreciation, to pay a final dividend of 5} per cent. on 
the ordinary shares, making 8 per cent. for the past year, placing £40,000 
to reserve and carrying forward £41,001. 


The net profit of PETTERS, LTD., for 1918 was £41,370, against £35,178 
in the previous year. It is proposed to place £50,000 to reserve, to pay 
a final dividend of 5 per cent. on the ordinary shares, making 10 per 
cent. for the year, plus a bonus of 2s. per share, tax free, and to carry 
forward £16,993. 

The 1918 accounts of the CorK ELECTRIC Tramways & LIGHTIXG 
Company show, after paying the preference dividend, transferring £6,500 
to reserve for depreciation, £4,000 to maintenance reserve, writing £398 
off wiring and stores, and including £3,776 brought forward, a credit 
balance of £3,649, which the directors recommend be carried forward. 

The net profit of James KEITH & BLACKMAN Company for the year 
ended March 31 last was £36,898, making, with amount brought forwaid, 
£50,161. A dividend on the ordinary shares at the rate of 10 per cent. 
and a bonus of 10 per cent., both tax free, is recommended. A sum of 
£15,000 is to be placed to reserve and £17,052 carried forward. 

The net profit of MIRRLEES, BICKERTON & Day, LTD., for the year 
ended March 31 last, after providing for depreciation, directors’ fees. 
and excess profits duty is £33,177. With £2,120 brought forward the 
total available is £35,297. The directors recommend a dividend at the 
rate of 124 per cent. (tax free) on the ordinary shares, to place to reserve 
£5,000 and to carry forward £5,720. 

The profit of Waycoop-Ot1s, LTD., for the year ended March 31 last 
was £27,253, and with £17,403 brought forward the total was £44,656. 
The dividend on the preference shares absorbed £18,000, and there has 
been placed to reserve £6,000, leaving 20,656. The directors propose to 
pay a dividend on the preference shares which includes all arrears, and 
recommend a dividend for the year of 24 per cent, on the ordinary shares, 
leaving £5,406 to carry forward. 

The net receipts of the SHROPSHIRE, WORCESTERSHIRE & STAFFORD- 
SHIRE ELECTRIC POWER Company for 1918 amounted to £88,063. After 
deducting administration and general expenses and loan interest, there. 
remains, with amount brought forward, £49,629 available for appropria- 
tion. The directors recommend placing to reserve £20,000, raising the. 
reserve fund to £85,616, payment of a dividend at the rate of 6 per cent. 
on the ordinary shares, carrying forward £8,136. 

At the general meeting of the GREAT NORTHERN TELEGRAPH Com- 
PANY (LTD.), which will be held at Copenhagen on the 18th inst., the 
Board will propose to pay a total dividend and bonus of 22 per cent. for 
the year 1918, including the 5 per cent. already paid, and to transfer 
£44,444 to reserve and renewal fund and £55,556 to the renewal fund for 
cable steamers ; £13,889 has been allotted to the pension fund, and it is 
further proposed to set aside £111,111 for extraordinary taxes. 

The CANADIAN GENERAL ELECTRIC CoMPANyY has declared the regular 
quarterly dividend of 2 per cent., being at rate of 8 per cent. per annum 
on the common stock. The net profit for 1918, after reserving $577,513 
for depreciation, is $1,436,484, less, dividends paid, $780,000. ‘he 
surplus is $656,484. Adding undivided profits from 1917 ($466,293) 
the total’ is ($1,122,777. Deducting amount transferred to re-erve- 
($600,000), the balance is $522,777. 

The gross receipts of the UNITED ELECTRIC TRAMWAYS OF MONTE- 
VIDEO for the year 1917-18 were $1,787,412, against $1,691,217 in 
1916-17; the operating expenses were $1,386,244 ($1,236,993), and net 
receipts were $401,168 ($454,224), or, at exchange of $4:7 to the £, 
£85,355 (£96,644). The passengers carried numbered 47,928,606: 
(44,883,520) and car-miles run 7,038,427 (7,511,883). The gross traffic 
receipts continue to improve. Operating expenses, however, are still 
high, mainly due to the excessive cost of fuel and freights. In conse- 
quence of these abnormal costs there is a decrease in net receipts of 
£11,289. Mr. Philip Fleming has been elected a director. 

Shareholders of the MaRcoxt WIRELESS TELEGRAPH COMPANY OF 
Canapa will be invited at the approaching general meeting to agree to- 
the reduction of the nominel value of their shares from $5 to $2.50, 
and to the creation of 500,000 additional shares of $2.50. each By 
this arrangement the total nominal capital will be reduced to $3,750,000 ; 
the company will be entirely cleag of its heavy liabilities, will be pro- 
vided with substantial working capital, and enter into possession of a 
second high power wireless station. Mr. Arthur H. Morse has been 
appointed managing director of the company and will proceed immedi- 
ately to Canada to take up his duties. 

The gross earnings of the UNITED RIVER PLATE TELEPHONE COMPANY» 
Ltd., for the year 1918 amounted to £908,870, the gross maintenance and. 
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-other charges in Argentina and London were £616,370, leaving a profit 
-of £292,500. Deducting interest on debenture stock, preference dividend 
and interim dividend on the ordinary shares (£72,100), and adding 
amount brought forward (£17,308), there remains £237,707. The 
directors recommend payment of a final dividend of 5 per cent. on the 
ordinary shares, making, with the interim dividend, a total of 8 per cent. 
for the year, tak free (£81,000), placing £60,000 to reserve, and £60,000 
to reserve (war contingencies) fund, leaving to be carried forward £36,707. 
-Sir John Gavey has found it necessary to resign the chairmanship of the 
‘company, and Sir Frederick Green has been appointed in his place, with 
Sir John as deputy chairman. 


` The gross revenue of the MARCONI INTERNATIONAL Marise Com- 
MUNICATION CoMpany for 19158 was £562,205, an increase over the 
preceding vear of £92,548, derived mainly from rentals of additional 
ships fitted. The net profit for the vear amounts to £186,342. At the 
request of the Board of Trade the company undertook t: provide the 
-apparatus and trained operators necessary to comply with the regulation 
to provide wireless telegraph apparatus on merchant ships of 1,600 tons 
gross and over andto carry two operators on these vessels: extraordinary 
expenditure has been incurred during the year which will not recur. 
The directors recommend payment of a final dividend of 10 per cent. 
for the vear, which with the interim dividend of 5 per cent. paid in 
January last will make 15 per cent. for the vear. The total number of 
‘public telegraph stations owned and worked by the company on the 
high seas increased from 2,265 at the end of 1917, to 2,549 at the end 
of 191S. The organisation of the company, together with that of its 
associated companies, with a total of over 4,000 mercantile vessels 
fitted with Marconi telegraph stations, has continued to render inestim- 
able service. The Amelgamated Wireless (Australasia) Ltd. paid a 
dividend of 5 per cent. in respect of the year ended June 30, 1918. The 
‘capital of the company has been increased to £1.500.000. The directors 
refer with regret to the death of Mr H. S. Saunders who had been a 
director of the company since itsincorporation. Mr. Sidney St. J. Stead. 
-man and Sir Charles J. Stewart, K.B.E., have been appointed directors, 


Mr. G. Mure Ritchie, chairman of Siemens Brothers and Company, 
Ltd., who presided over the ordinary general meeting last week, gave a 
fullexplanation of the accounts, the present capital, the financial arrange- 
ments with the Public Trustee, the investment. in the dynamo works, &c. 
Until the Armistice they concentrated their operations at Woolwich on 
special and urgent Government. work. 
factory was occupied almost entirely on producing war materials, 
automatic telephone exchanges for factories, aircraft: magnetos, repeat 
-orders for Fullerphones and yun-aiming points, &e. 


were not available in their stores, while many new foremen and workers 
had not yet got adequate experience of the new work. An order for an 
-automatic telephone exchange for Valparaiso was placed for execution 
when war conditions permitted. 
Office during the war for telephone exchanges, and as foreign administre- 
tions were unable to obtain supplies of telegraph instruments for nearly 
five years, large demands had to be filled, and they expected to get a good 
share of the work, for which adequate arrangements were being made. 
bixtensions of the battery department. were carried out during 1918, and 
‘during the last six months of the year they manufactured over 2} millions 
of dry cells alone. Although the battery trade was now in the slack 
season, they were producing nearly three times the quantity per week 
manufactured in 1914. Throughout 1918 the indiarubber department 
was kept fully occupied on the production of field cables, effecting 
-deliveries in continually increasing quantities to a maximum of 2,000 
miles per week. Trench cables of the heavy-armoured four-core type 
was manufactured, the output constituting a continuous supply of 80 
miles per week. The Government demands for submarine cable, prin- 
cipally of the telephone type (coil loaded), necessitated continuous pro- 
-duction during the vear. In that speciality they were now the largest 
and premicr manufacturers. Ebonite was formerly a flourishing in- 
dustry in this country, but partly because makers restricted themselves 
to the more profitable branches and partly because the workmen would 
not maintain an output equal to that of his Continental competitor, the 
"industry became practically extinct. Since the war, however, they had 
devoted particular attention to that production, and were now manufac- 
turing it in increasing quantities and of a high quality. During part of 
the year the c.s. “ Faraday ° was chartered to the Western Union and 
the Direct United States Cable Companies, and did much work under 
trying conditions. Since the end of the year the `“ Faraday ” had been 
‘chartered, and was at present doing cable repair work in the Atlantic. 
During 1918 they designed and manufactured at Dalston for davlight 
signalling from aeroplanes a specially accurate focus-keeping lamp, and 
they supplied large numbers. With their increased capacity for pro- 
-duction there they hope to tum out lamps in greater volume at a sub- 
stantial profit. The Siemens Brothers Dynamo Works were not occupied 
to the same extent as Woolwich on work contracted directly to the 
‘Government, but they were concentrated on important contracts. 
CONDITIONS AFTER ARMISTICE. 


í 2 $ 5 r é 
Following the Armistice neturelly came extensive cancellation of 


Government contracts. Naturally, the period of change over from 
war to peace manufacturing operations was a trying time, during which 
‘costs tended to increase and profits dwindle: but the dangers and ditti- 
culties incident to such a position were, as far as possible, anticipated 
by schemes for after-war manufacturing conditions. With an eve to the 
future. they kept the more skilled of the additional operators engaged 
‘during the war, even though they had to be kept only partially employed. 
Though during the war salaries and staff expenses had been much 
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The change over to 
“normal out put could only be made with difticulty, as suitable raw materials 


As few orders were placed by the Post 
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augmented, they had made no attempt to reduce them now, believing 
that the money paid would ultimately more than return itself in the - 
experience, skill and devotion of the personnel affected. Before the war 
they were, under the conditions then existing, too insular in policy ; now, 
as a purely British industrial concern, they aspired to a substantial share 
of that world-wide expansion which great firms sought, and in that con- 
nection last year, with the approval of the British authorities, they 
despatched on a tour round the world two gentlemen of standing and 
experience, Messrs. Hopkins and Leonard, the latter being an old official 
of the company who had extensive experience in their export department. 
They were instructed to make it plain, and had made it plain, to all that 
the ownership of Siemens Brothers and of the Dynamo Company had 
passed from the hands of a German company into those of a British 
company, and that, while continuing to carry on the traditions of sound 
material and good workmanship long associated with Woolwich and 
Stafford, they were no longer under German influence or working for 
German interests. The two representatives had visited the more im- 
portant. States of South America, went to the Cape, from the Cape to 
India, Singapore and China. They were at present in Japan, and thence 
would go to Australia and New Zealand, retuming to Britain by the 
United States and Canada. The company had recently completed an 
agreement with a very important agency, which would act as their agents 
in China. Speaking generally, the company’s prospects were good. 
There were, however, various dangers ahead. But he regarded the politico- 
economic future with hope. if not with confidence, believing that British 
commonsense would sooner or later assert itself. 

The report and accounts were adopted, and a final dividend of 5s. per 
share was declared (making 10 per cent. for the year). The retiring 
director (Mr. G. Mure Ritchie) and the auditors were re-elected ; and at 


an extraordinary meeting it was decided to divide the £5 shares into five 
shares of £1 each. 


e 
New Gompanies. 

ENGINEERING INDUSTRY, LTD. (155,810)—Private company. Reg. 
June 5, capital £5,000 in £1 shares, to acquire the periodical hitherto 
published by the Electrical Times, Ltd., as “ El Ingeniero Industrial ” 
(in Spanish) and as *“ L'Ingenieur Industriel” (in French), &. Reg. 
office : Sardinia House, Kingsway, W.C.2. 

FEUERHEERD'S MOTORS, LTD. (155,697)—Private company, reg. 
June 2, capital £20,000 in £1 shares, to acquire an invention relating to 
improvements in turbines, rotary pumps, &c., and to adopt an agreement. 
First directors: E. Feuerhcerd, Walton, 50, Lower Oldfield-park, Bath, 
and C. F. Quack, 12, Hackins Hey, Liverpool. 

LEEDS AUTOCARS, LTD. (155,496)—Private company. Reg. May 27: 
capital £10,000 in £1 shares, to acquire the business of electrical engineers, 
motor car agents, garage proprietors, &c., carried on as a branch business 
of Electromobile (Leeds), Ltd., Leeds. Directors: J. W. Jessop, A. 
Popplewell, F. E. Popplewell and J. Eastwood. Reg. office : 33, Neville- 
street, Leeds. 

MANCHESTER ARMATURE REPAIR COMPANY, LTD. (155.7002. )—-Private 
company. Reg. June ?. Capital £15,000 in £1 shares (5.000 preferred). 
To acquire the business carried on at Ford-lane, Pendleton, as the 
Manchester Armature Repair Company, to enter into an agreement with 
C. H. Wilson and others, and to carry on the business of electricians. 
engineers, manufacturers and repairers of electrical epparatus, &c. 
First directors are C. H. Wilson, A. E. Hutton Daviesand R. Ainsworth. 

W. PARTINGTON & COMPANY, LTD. (155.787)—Private company. 
Reg. June 5, capital £5,000 in £l shares, to acquire the business carried 
on by W. W. Partington at Alpha Works, Taffs Well, Glam., and to carry 
First directors : 
H. 0. Kine, W. W. Partington and A. E. Davey. Reg. oftice: Alpha 
Works, Tatts Well, Glamorgan. 

SOUTH OF IRELAND ELECTRIC (ARC) WEDLING COMPANY, LTD: 
(4,717)—Private company. Reg. in Ireland May 29, capital £2,000 in £1 
shares. To carry on business as indicated by the title. First directors . 
A. W. Spence, P. Fay and R. D. Whyte. Reg. office: 26, Upper Abbey- 
street, Dublin. 

STANLEY CROFT, LTD. (155,723).—Private company. 
Capital £10,000 in £1 shares. Mechanical and power transmission 
engineers, mill furnishers, &c. Directors: F. L. Croft and S. Croft. 
Reg. office : 55, Cormwall-street, Birmingham. 


Reg. June 2. 


ThirtySeven Years Ago. 
[From THE ELECTRICIAN, June 17, 18€2.] 


ELECTRIC LIGHT FoR Canats,—It is stated that electric lights are 
being erected along a portion of the Surrey Canal, and it is probable 
that the whole length will eventually be lighted by the same means. 
This canal runs through the South-east District of London to the Docks. 

Roya HORTICULTURAL SocrETy.—This Society gave its annual fete 
in the Gardens at South Kensington on Tuesday evening. The corridors 


‘round the Gardens were lit by Messrs. Siemens’ electric lamps; the 


Gilcher Electrie Light Company lighted up the great conservatory with 
their lamps; whilst the Brush Company lighted the ante-garden. 

A New Use For ELECTRIC Lights.—A Cleveland (Ohio) paper of 
recent date says :—'' On Thursday evening at 10 o'clock a flock of wild 
ducks in their flight over the city were attracted by the brilliant glare 
of the electric light on the Bank-street mast, and several of the birds 
flew directly against the lamps, shattering three of the glass globes and 
bringing down three good fat ducks, which were triumphantly carried 
away by passers-by.” 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, © 


SCIENCE AND FINANCE. 


ESTABLISHED 1361. 


— —_ 


No, 2,145. lra] 


FRIDAY, JUNE 27, 19109. 


PRICE ONE SHILLING. 
By post, 1s. 3d. 


CONTENTS. 


Arrangements for the Week E T E tan E E TT 
The Measurement of Steam and Water in Power Stations. es 
W. M. Selvey, Wh.Sc., M.I.F.E. IMilustrated .. - 721 
The Combustion of Powdered Fuel. By J. 8. Atkinson. Mlus. . 
The Practicability of Tranamiesion Lines at Highest Voltages i in 
this Conntry. By G. V. Twiss, M.I.E.E. Ilustrated 
Power Traneformers. By A. F. Berry. Illustrated ..... ........-00 
Some General Considerations in Regard to the Use of Powdered 
Coal for Firing Boiler Plants. By L. C. Harvey. Mlustrated. 740 


ELECTRIC TRANSMISSION ...cccoccccccsscacccccecccscesss cscceseeserssscdeveees -~ 742 
REVIEWS soii ceed icin en chad enn ens sola eaawne ra EEE eaw seared 742 
Aluminium Conductors for Overhead Power Transmission Lines. 
By Arthur Jacob. Illustrated ...........cs-cee seeseseeresesereeersone 743 
Ths Uee of Large Turbo-Generators at Rotherham. Illustrated ... 748 
The New Power Station at Rotherham. Illustrated ......... ... 160 
Powdered Coal Plan: at Hammersmith. Illustrated .. bite Maal aad 761 
The Electrification of a Woollen Spinning Mill. Illustrated......... 762 


The Annual Convention of ak Incorporated Municipal Electrical 


ASSOCIALION .......0cccecsecsseenescscceeerec cs cosessecseret® senses eesensseeces lies 
The Electricity (Supply) E T E T E eee 
Patent Record. E E E N E E semareceseate T15 
Commercial Topics ..........s.ee sosssseseseosseterasrrereseeretereresoreoesee oo 776 
Electricity Supply.......e....esessessssss.osesscesressosese sesoossssapeesessseese 777? 
Tenders Invited and Accepted .. PA E E ATT E, 
Companies’ Reporte, &c. ......see..soee.seeseosocsereesoe eir ATE Ei 719 

Notes. 
e 


The Nationalisation of Coal. 


Now that the Coal Commission has reported on the quest:on 
of nationalisation, and has, presumably, finished its main 
work, it is permissible to hope that the Government will not 
again appoint a body composed chiefly of partisans to report 
upon a question of great national importance. It was clear 
from the start that the miners’ representatives would report 
in favour of nationalisation on the broadest possible lines, and 
in favour of all claims set forth by the Miners’ Federation. 
They were not there to be influenced by evidence. Those 
members representing the colliery owners, on their side, 
would certainly not be in favour of whole-hearted nationalisa- 
tion ; but they have at least shown themselves to have been 
imipreased by some of the facts that have been brought forward, 
and to be willing to make concessions. There was only a 
small minority on the Commission who could be regarded 
as independent commissioners. The position became simply 
farcical when two of the commissioners proceeded to give 
evidence in favour of one of the schemes. Even this might 
have been tolerable if there had not been persistent attempts 
to prejudice the whole case by introducing subjects which 
were really irrelevant. For example, bad housing, infantile 
mortality, safety and kindred subjects of no real bearing on 
nationalisation, to say nothing of the dukes and scriptural 
quotations. Bad housing is, unfortunately, a feature to be 
found in many counties, and must be tackled in itself, apart 
from any industry. This is no argument for nationalisation, 
and it is misleading to take a bad case, however regrettable, 
and give the impression that such a case is characteristic of 
the whole. Moreover, there was a persistent attempt to 
suggest that the antagonism between employers and employed 
was such as to render continued working on present lines 


ad 


wer o 


impossible ; but it is illuminating to note that the Miners’ 


Federation has refused to join the National Industrial Con- 
ference in bringing about a better feeling between Capital and 
Labour. This attitude is regrettable, and it does not lead one 
to have confidence in the future, with or without nationalisa- 
tion. It may be said that the majority of the commissioners 
were in favour of complete nationalisation ; but such a con- 
clusion’ has no more value than the verdict of a packed jury. 


enemies 


Degrees of Nationalisation. 


Havine regard‘to the circumstances it is not surprising to 
find, instead of a single report, a series of four, or to all intents 
and purposes five, reports as to what should be done, though 
it is certainly a most rare occurrence that the chairman should 
have to write a report signed by himself alone. As a rule the 
chairman reflects the opinions of at least a large section of a 
Committee, and does not form, a minority of one. In the 
present case, however, we must be prepared to deal with 
exceptions. Part of the difficulty is due to the fact that 
there are degrees of nationalisation. One suggestion is that 
all minerals and coal should be owned by the State—or, in 
other words, that the owners of coal should be bought out 
by the State—thus abolishing royalties. We think there is 
much to be said in favour of this course. In fact, it is approved 
by all the members of the Commission, including the colliery 
owners. Apart from any views as to the ethics of paying 
royalties or mineral rights, private ownership introduces 
many difficulties. For example, some owners demand ex- 
orbitant terms, more particularly where there are small owner- 
ships, and there are cases of unknown owners, so that working 
is difficult, and a considerable amount of coal is unnecessarily 
left unworked as barriers between properties. In order to 
get over such difficulties, the colliery owners suggest State 
ownership of coal and a controlling authority or Mines Depart- 
ment. This Department would exercise the functions of 
ownership as well as the administrative functions at present 
exercised by the Mines Department of the Home Office. The 
colliery owners lay stress upon the importance of maintaining 
the executive authority of management ; but they recommend 
the formation of pit committees, district councils and national 
covncils on the lines of the Whitley Report. They recom- 
mend, further, that local authorities should be given statutory 
powers to deal in household coal in competition with private 
dealers, subject to the provision that anv losses sustained in 
such dealing should not be chargeable to the rates. This, 
presumably, means that coal in such cases must be sold at a 
profit. Of course, the danger of such methods is that local 
authorities cannot arrive easily at the cost, and this may appear 
considerably less than it really is, with the result that private 
enterprise would be at a considerable disadvantage. Further, 
all such proposals mean loss of Government revenue, which is 
generally forgotten. It is worth noting that this report is 
signed by two out of the three independent members as 
well as by the” colliery owners often wrongly described as 
coal owners,’ 
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Sir Arthur Duckham’s Solution. 
THE weak point in the report of the colliery owners is that 


it does not provide for unification of existing undertakings, 


therefore considerable differences as regards profit and effi- 
ciency would remain. Under present conditions, it is quite 
impossible to avoid the position that some collieries barely pay 
their way owing to natural difficulties in obtaining the coal, 
whereas other more favourably placed collieries may gain 
large profits. From the point of view of the nation’ it is 
desirable that the coal should be worked as a whole, and that 
the less fortunate collieries should not discontinue working. 
In order to meet this difficulty Sir AnTHUR DuckHam proposes 
that the whole of the mining and mineral interests in each area 
should be amalgamated into a statutory company, or district 
coal board, whose shareholders would be entitled to a minimum 
rate of dividend of 4 per cent., which would be guaranteed by 
the Government. Profits in excess of this dividend would be 
used to pay a further 2 per cent., after which one-third would 
be utilised for dividends and the other two-thirds for reduction 
in the price of coal. There is certainly a great deal to be said 
in favour of such a scheme, which is analogous to that in force 
in the case of gas companies. It has the advantage of retaining 
private enterprise in a modified form, and at the same time it 
would result in coal being sold at as low a price as would be 
compatible with the cost. Even so, however, we do not see 
that this scheme would necessarily result in the working of 
poor seams of coal. We cannot get away from the fact that 
if a colliery is unremunerative the tendency would be to close 
it, and to work only the more remunerative pits. Possibly 
some modification can be introduced to meet this case. With 
regard to the miners, Sir ARTHUR DuckHam provides for 
payment by results and for:certain directors to be elected by 
the workpeople. Although it is highly desirable for the miners 
to be represented on committees dealing with the general 
questions of working and safety, we rather doubt the desira- 
bility of representation on the board where questions of policy 
must be decided in which the workers have but little interest. 
sce 
The Chairman's Report. 

Tae other degree of nationalisation which is possible is that 
in which not only the minerals, but the collieries and all plant 
connected therewith, are taken over by the State and worked 
by the State. This is the course recommended by the chair- 
man, Mr. Justice Sankey, and equally supported by the 
representatives of the miners. We are of the opinion that 
such a step might very well prove disastrous, not only to the 
coal industry, but indirectly to other industries of the country. 
As is pointed out by Sir Arruur Ducknam, “ many ad- 
vantages have been claimed for nationalisation, but prac- 
_ tically none have been sustained. Many cogent objections 
have been advanced against nationalisation, the majority of 
which have not been refuted. The nationalisation of the coal 
mining industry would be an unprecedented and colossal 
_.experiment. A mistake would result in a national calamity.” 
. In opposing these views, which will be upheld’ by most people 
who are actually engaged in industry, the chairman feels that 
strife is inevitable if the industry remains in private hands, 
and that this is a greater danger than that arising from the 
problematical fear, the risk of the loss of incentive. Mr. 
Justice SANKEY is prepared to accept all the promises of the 
good things which will result from nationalisation, such as 
increased output, lower cost, freedom from strikes, &c.; but 
he seems to forget that the whole matter has been forced, to 
the front, not by any question of advantage to the community 
at large, but by threats of strikes and paralysis of the industries 
of this country by force. It is true that he tries to ‘safeguard 
the improper use of the strike by introducing agreements ;] but 
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exception is at once taken to any such idea by the miners’ 
representatives, who, moreover, desire a preponderating 
representation of the workers on the district and national 
councils. In other words, the object is to create a favoured 
section of the community, and it is difficult to see why the 
miner should be more favoured than, say, the seaman, whose 
calling is certainly more dangerous, and who, generally speak- 
ing, 18 subject to greater hardship. Moreover, there is a 
tendency to forget economic considerations altogether. We 
have seldom known the judicial mind so influenced by hopes 
and promises as distinct from facts. Mr. Justice SANKEY is 
largely influenced by the belief that under nationalisation 
the miners will maintain a high output per man. Is this 
belief sufficient reason for a step which may be disastrous 
and which cannot be reversed? As is pointed out 
by the colliery owners, the wages in any industry can only 
continue to be paid to the extent that the industry 
can bear. For the present position to be sound there must 
either be a large increase in the output and a decrease in the 
cost of production, or the price of coal to the consumer must 
be increased. We fear that these simple principles are not 
realised by the miners’ representatives. They are, however,. 
fundamental, and the sooner we return to a sane view of things 
in this country the better for the community at large, not 
omitting the miners. 
—o 

The Electricity Supply Bill. 

THE views of the various interested parties on this Bill are 
now on the table. The whole situation is very complex—the 
complexity of a jig-saw puzzle, or rather of two or three jig-saw 
puzzles which have accidentally become mixed up. But as 
the Bull proceeds through the Committee some sort of order 
will gradually resolve itself out of this preliminary chaos. As 
the scheme gathers final shape the various interested parties 
will be able to adjust their amendments more harmoniously. 
At first, naturally, they must be prepared for every con- 
tingency, and pile up amendments ad libitum. But among the 
various criticisms, many of wh'ch are frankly destructive, 
there is one side of the scheme, and this the most vulnerable 
one, which has not come in for anything like a searching 
analysis. We refer to the financial part. A White Paper has 
been issued on the finance under the Bill. This is evidently 
pacificatory in intent. As far as it can, without pledging 
itself, it tries to quiet the natural qualms to which a big financial 
scheme of this kind naturally gives rise. The White Paper 
does not try to minimise the gigantic nature of the operations 
proposed, but it tries to allay any fears by declaring that 
“the whole scheme is based upon the anticipation that the 
industry shall be self-supporting.” We agree that the scheme 
is based on this “ anticipation,” but what is the “ anticipa- 
tion ” based on? This is the crux of the whole matter, and 
one that calls for the closest scrutiny. The White Paper of 
course, only gives the facts. It cheerfully repeats by rote 
what the scheme tells it to say—“ the whole of the expenses 
in connection with the administration of the Bill will ultimately 
be borne by the District Electricity Boards proposed to be set 
up.” But this is the theory that has to be proved. The task 
of the Committee is to see that the administrative machinery 
of the scheme will enable this to be done, or—even more— 
insist that it will be done. The decision as to what alterations 
are required in regard to the outlined scheme of administration 
given in the Bill is the task that should engage everyone who 
is interested. That the scheme shall be self-supporting is the 
primary requisite. This is the criterion by which the ma- 
chinery must be judged, and this requires the closest of financial 
analyses if a proper judgment is to bə formed; and as the 
question is such a technical one, it is up to those who represent 
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the supply undertakings to see that the real facts of the case 
are put forward. Hz parte statements are beside the point. 
The indispensable requisite is_a@ sincere desire to help the 
Committee to settle the scheme on a really sound basis. A 
contribution, therefore, from the industry on the financial 
bearing should certainly be useful to the Committee at this 
juncture. ,. 


Industrial Engineering Problems. 


DuRinG the past few years the human element in engineering 
has been steadily gaining prominence. To anyone responsible 
for the supervision of an engineering works to-day, industrial 
problems, and especially labour questions, call for as much 
attention as purely technical matters, and very frequently the 
industrial and technical aspects are closely interwoven. This 
point has been appreciated in the United States, where there 
is in existence a Society of Industrial Engineers, over 800 cf 
whom recently attended a conference called in New York to 
discuss ` Industrial Reconstruction Problems.” The matters 
dealt with were subdivided into seven sections, allotted to such 
subjects as Trade, Commerce and Finance; Manufacturing 
and Production Problems ;,; Labour Problems; Industrial 
Engineering as a Profession, &c. We are not sure whether 
there is yet a demand for a similar body in this country ; but 
we think it would be well if some machinery could be devised 
whereby the engineers of existing societies could have more 
Opportunities of discussing matters which fall on the border 
line between the technical and the industrial. 


— G G 


“The Chemical Age.’’—The first issue of ©“ The Chemical 
Age ” contains expressions of opinion of many eminent 
authorities upon the future of the British Chemical Industry. 
These make interesting reading and retlect many points of 
view. Other features are an interview with Frot. Henry 
Louis, and original articles on certain problems in chemical 
engineering. ‘Lhe industrial chemist will find much of interest 
in our new contemporary. 

Engineers’ Memorial Service.— A service was held last week 
at Westminster Abbey in memory of the engineers who have 
fallen in the War. ‘Lhe Institution of Electrical Engineers 


was represented on this occasion by Mr. G. W. Partridge (Vice- - 


President, representing the President, who was unavoidably 
absent), Mr. W. M. Mordey, Sir John Snell and Mr. C. P. 
Sparks (Past Presidents), Mr. J. Devonshire, Col. H. C. 
Sparks, C.M.G., and Mr. A. P. Trotter (Members of Council), 
Mr. P. F. Rowell (Secretary), and Mr. R. H. Tree (Chief Clerk). 


Advisory Council on Housing.—The Local Government 
Board have appointed an Advisory Council of 13 members to 
assist the Board in connection with the Government housing 
scheme. The chairman of the council is Sir J. Tudor Walters, 
M.P., and various questions have already been under the 
consideration of sub-committees of the Council, including: 
(1) Standardisation of materials and the use of new methods 
of construction (chairman, Mr. W. Dunn); (2) Revision of 
forms of contract (chairman, Mr. G. W. Humphreys); and 
(3) Revision of forms of specification and schedules (chairman, 


Mr. E. Selby). 


Industrial League.—The June issue of the “ Industrial 

ague Journal” contains articles ranging from * Inter- 
national Labour Conditions ” by Mr. G. J. Wardle, C.H., M.P. 
(Parliamentary Secretary, Ministry of Labour), to one on 
~ Workers and Costing ?” by Lieut. C. Lathan. The issue 
includes a most interesting verbatim report of a ** Workmen 
and Shop Stewards’ Meeting ” addressed by the Rt. Hon. 
J. R. Clynes, M.P., and the Rt. Hon. G. H. Roberts, M.P. 
(Food Controller) We are glad to note that the Industrial 

ague is now associated with the Civic Federation of America, 


Leg 8anisation that has very similar objects to the Industrial 
gue. 
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_ Automatic Records of Daylight.—We nvtice that, accord- 
ing to the “ Electrical World,” the Edison Company in Boston 
has been making use of a recording device for registering days’ 
light variations, the idea being to present to consumers record- 
ot the amount of daylight at ditierent times of the year, in 
order to explain to them variations in bills. There seems to 
be an opening for such an apparatus in many fields of work 
but its success would depend on the correctness with which 
light is distinguished from variations in general radiation. In 
this case the incident radiation apparently was used to disturb 
the balance of a Wheatstone bridge, but it is not stated how 
far the apparatus possesses the power of discrimination referred 
to above. 

Eddy Current Braking Devices.—Svme experiments were 
recently conducted at the University of Breslau by G. Hilpert 
and M. Schliecher on eddy-current brakes, consisting of iron 
rings facing, at each extremity of a diameter, a pair of mag- 
netic poles. Such brakes were tested up to 30 N.P. with a 
circumferential velocity of 17 m. per second. The efiect of 
various excitations ct the magnets and speeds on braking 
power were illustrated by diagrams, and compared with theo- 
retically determined results. 1t appears that such brakes can 
dissipate about the same power within a given mass of material 
as friction brakes. The cost is somewhat higher, but there are 
advantages, such as smoothness of running and convenience 
of control. A summary of the researches is given in “ Elek- 
trische Kraftbetriebe und Bahnen.” 


A Proposed Tunnel Between Denmark and Sweden.—It 
appears that the Channel Tunnel has a rival in a tunnel which 
it 1s now proposed to construct from Copenhagen in order to 
make connection with Sweden. The main line from Copen- 
hagen, it is suggested, might connect across a harbour dum 
with the island of Amagar, the tunnel being entered on the 
eastern coast of the island, while another adjacent island 
(Saltholm) would serve as a convenient starting place for 
sinking shafts and tunnelling in two directions. ‘Lhe total 
length of the line, which will have four intermediate stations, 
will be 314 miles, the actual length of tunnel below the surface 
of the sea being 11 miles. The line is to be supplied elec- 
trically from a power station on the isle of Amagar. Initially 
there will be only a single track, but ultimately two tracks 
will be available. The bore of the tunnel will be 20 ft. 6 in. 
The pre-war estimated cost was about £5,000,000. 


Concrete Freight Cars.— Another instance of the extending 
uses of concrete is afforded by the freight car constructed by 
the R. F. Conway Company, of Chicago,,a brief account of 
which is given in the “ Journal” of the Franklin Institute. 
The basic feature of the design is a steel skeleton body forming 
the outer boundary of the car and mounted on a steel under- 
frame. The concrete walls are contained within this frame 
and interlocked to the under-frame. In the construction of 
the car the so-called ** cement-gun ” was used, the forms being 
placed on the outside of the car and the cement * shot against 
them” from within. The car appears to have withstood 
rough usage very satisfactorily, mcluding a 10 per cent. 
overload. ‘The outside is finished smooth, and it is claimed 
that it will not require painting, will practically eliminate 
maintenance charges, and will be unaffected by the nature of 
its cargo. Plants are under way for the construction of a 
large number of such cars. 


Welding Applied to the Bars of Induction Motors.—It is 
interesting to observe that electric welding has been success- 
fully apphed to the joining of the rotor bars on induction motors 
to the copper end rings. An account of some experience of this 
work was recently given by Messrs. &. F. Collins and W. Jacob 
in the ‘* General Kilectric Review.” Bolting and soldering did 
not prove satisfactory, but the welded joints have remained 
intact even in cases in which the copper rings have melted 
away. The machine used for these welding operations has 
other applications. It is used, for example, to make seamless 
end rings. In making butt-welds of brass rotor bars to be 
attached to copper rings, less pressure is needed thau when the 
bars are of copper. ‘The pressure, however, must be main- 
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tained until the metal has hardened sufficiently for there to be 
no danger of cracking on cooling and, therefore, the process is 
somewhat slower. 


Shipbuilding in China.—It may come as news to some that 
China is to-be reckoned among the shipbuilding countries. 
Nevertheless, the results already obtained by Chinese workmen 
in Chinese yards are by no means insignificant, and it is difficult 
to set a limit to future developments. The Kianguan works, 
near Shanghai, installed by the Imperial Government, were 
the first erected, and are said to be now equipped in a most 
up-to-date manner under European and American supervision. 
In July last vear four 10,000 ton steel vessels were under con- 
struction for the United States, and eight more vessels were 
to be arranged for later. There are other important ship- 
building works in this locality, suited to the construction of 
both steel and wooden vessels. Thus the Shanghai Dock & 
Engineering Company is building five British standard 5,000- 
ton freighters. There are also substantial works at Kowloon 
and elsewhere. The “ Pacific Marine Review,” from which 
these data are quoted, mentions that China has abundant iron 
ore, and although steel has hitherto been imported China will 
soon be smelting, refining and shaping her own supply. We 
mention these facts as throwing another sidelight on the in- 
dustrialisation of China and the field that is opening up for 
engineering and electrical appliances. 


Faraday House , Old Students’ Association.—A very 
successful dinner was held by the Faradav House Old Students, 
Association last Friday, when the chair was taken by the 
President, Col. Hubert. Sparks, C.M.G., D.S.0., M.C. 

In proposing the toast of Faraday House and its old students, Mr. C. 
H. Wordingham (President of the Institution of Electrical Engincers) 
expressed great admiration of the men who had been turned out by 
Faraday House, Manv old students now occupied the highest positions, 
as, for example, Mr. ©. P. Sparks, Mr. G. W. Partridge, Mr. G. S. Ram 
and Mr. ©. ©. Paterson. Tt was very desirable to bring together old 
students in the way that was accomplished by the present Association. 
In coupling the toast with the name of the principal, Dr. Alexander 
Russell, he paid a tribute to the many important papers that Dr. Russell 
had written. In respording to the toast. Dr. Russell remarked that it 
was five vears sinee the last dinner had been held. Since then the 
College had lost Mr. Robert Hammond, who was a persona grata with 
everyone. Faraday House stood with a fine war record, for 350 old 
students had joined either the Armv or the Navy, and 250 of these were 
officers. Among these was Col. Hammond who had died on active 
service, Of distinctions, 321 had been gained, including 17 Militarv 
Crosses. With regard to the present position, Dr. Russcll remarked 
that there was a record number of students at the present time and 
that the classes were characterised by hard work due to the returning 
officers. This was an excellent feature, and the way in which these 
officers were retting to work augured well for the future. The toast of 
the guests was proposed by Mr. C. P Sparks, who coupled therewith 
the name of Sir T. O. Callender, and remarked that the honour of knight- 
hood was really not sufficient recognition for the work that Sir Thomas 
had done. Sir T. O. Callender, in responding, said that he began his 
career before the existence of Faraday House, and that of his assistants 
none had done better work than those from Faraday House. The toast 
of the chairman was proposed by Mr. W. H. Allen. Jn his reply, 
Col. Sparks said that he wished it to be borne in mind that’honours 
for a commanding officer were honours given to a regiment, and that 
in this case the regiment was the London Scottish. He was proud to 
say that for the first five months of the war he had served in the ranks. 


National Physical Laboratory.—The usual annual visit. to 


the National Physical Laboratorv, on the occasion of the 


inspection by the General Board, took place on Tuesday last: 
As usual, the apparatus open to view covered a 
wide range. and it was naturally only possible for visitors to: 


(June 24th). 


take note of a few special processes or appliances.- The experi- 
ments and apparatus were grouped under eight main sections. 
The engineering department included the Lanchester worm- 
gearing testing machine and apparatus for testing viscosity 
of liquids, journal friction, the wear of stranded cables, &c. : 
while in the aeronautics departmenti nterest were shown in the 
various wind channels (from 3 ft. to 7 ft.), in which models 
of complete machines can be tested and information gained on 
such matters as balancing rudders, mutual interference of screw 
and body, &e. Similarly, in the William Froude national tank, 
experiments were shown on the resistance, running angle and 


long tudinal stability of floats planing on water, and on the. 
impact of sea planes on alighting. The metrology depart- 


ment included demonstrations of gauges and the use of the 
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manometer registering differences of one-millionth of an inch, 
and in the physics department (optical division) information 
was obtainable on many forms of tests on optical apparatus, 
sextants, telescopes, binoculars, &c. Of considerable practical 
interest were some of the appliances shown in the heat division 
of the physics section, such as the apparatus for determining 
thermal conductivity of materials emploved for insulation of 
cold stores, and the instrument devised by Mr. E. A. Griffiths 
for indicating at a distance the depth of petrol in fuel tanks 
of aircraft or automobiles. In the electrical section there were 
to be seen apparatus for accurate capacity measurements at 
low frequencies, an electrical method of measuring frequency, 
and various experiments illustrating the use of valves, such as 
the three-electrode valve set for producing oscillations of 
audible frequency. Among other items may be mentioned 
the Paterson-Walsh height indicator, tests on insulators for 
high-voltage transmission under artificial rain, tests of arc 
lamps for searchlights and experiments on the heating effect 
of buried cables. 


e 
7 Obituary. 

We regret to report. the sudden death, on the 23rd inst., of Mr. Davin 
A. STARR, General Manager of the Clyde Valley Electrical Power Com- 
pany, at the age of 61. Mr. Starr, who was well known in electrice| 
engineering circles in this country, as well as in Cenada and the United 
States, was born in Halifax, N.S.. and after serving his apprenticeship 
at Halifax, he joined the civil enginecring steff of the Canadian Pacific 
Railway. Subsequently he turned his attention to electricity and 
joined the staff of the Thomson-Houston Company at their Lynn Works 
in the States, returning later to Montreal as sales engineer to the Roya! 
Electrice Company. His subsequent Canadian experience covered electric 
tramways and light railways. In 1901 the British Westinghouse Electric 
& Mfg. Company secured his services for their Trefford Park Works, and 
in 1903 he was appointed general manager of the Clyde Valley Electrical 
Power Company. The erection of the Company's power stations, and 
the laying down of their large plant and comprehcnsive system of mains, 
were carried out under his supervision, and the present development of 
the power supply business in the West of Scotland. together with the 
position of his company as one of the largest in the kingdom, must be 
attributed to a large extent to his unflagging zeal and energy. and to 
his sound views on the future of the industry. Mr. Starr was a Past 
President of the Scottish Section of the Institution of Electrical Fn- 
gineers, and was closely associated with the work of the Association of 
Electrical Power Companics. 


Personal. 
Mr. T. F. Purves, staff engineer of the P.O. Engineering Department, 
has been promoted to the rank of assistant engineer-in-chief. 
Mr. W. L. Bragg has been appointed to the Langworthy Chair of 
Physics at the University of Manchester. 


Sir W. H. Hadow, principal of the Armstrong College. Newcastle, has 
been appointed Vice-chancellor of Sheffield University. Since the 
appointment of Dr. Fisher as Minister of Education, Dr. W. Ripper has 
been acting as Vice-chancellor at Sheffield. 


Mr. E. M. Hughman, who recently left India on a visit to England, 
has resigned the position of Honorary Organising Secretary of the 
Indian Society of Engineers, and is succeeded by Major H. W. Brady. 
M.1I.Mech.E. 

The engagement is announced, and the marriage will shortly take 
place, between Captain Vincent Z. de Ferranti, eldest surviving son of 
Dr. and Mrs. §. Z. de Ferranti, and Dorothy, only daughter of Mr. and 
Mra. R. P. Wilson. 

Amongst the recent recipients of the M.B.E. is Lieut, A. McDougal, 
R.E., who was engaged in the electrical department of the North-Eastern 
Railway when the war commenced. He has been engaged on search- 
light work in the R.E., and is still retained as adviser in that connection. 


_ Arrangements for the Week. 
FRIDAY, June 27th (to-day). 
PHYSICAL SOCIETY. ; 

5p.m. At the Imperial College of Science, Imperial Institute-read, 
S. Kensington, London, S.W. Papers to be read on “The 
Current-Voltage Characteristics of High-Voltage Thermionic 
Rectifiers,” by Prof. C. L. Fortescue ; and “ On the Measure- 
ment of Small Susceptibilities by a Portable Instrument,” by 
Prof E. Wilson. 

MONDAY, June 30th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George street, 
London, S.W. Paper on “The Oscillatory Valve! Relay :! A 
Thermionic Device,” by Capt. L. B. Turner. 

THE New TRANSPORT Company. 

8.30 p.m. At the Caxton Hall, Westminster, London, 8.W.Ọ Sub- 
ject: ‘Mr.¥Gattie’s System of Cheap Transport,” by Mr. 
A. W.'Gattie. 
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The Measurement of Steam and Water in Power 
Stations. 


By W. M. SELVEY, Wh.Sc., M.I.E.E. 


Summary.—The frequent measurement of steam and water in power stations is one of great importance. 
been devised for this purpose, and they generally depend upon an application of Bernoulli's theorem. 


Many meters have 
After briefly 


indicating this basis, the author describes various types of meter, which may be classified under the headings (1) direct 
weighing, (2) automatic weighing, (5) automatic volume measurements, (4) flow-meters, and (5) motor meters. 


O the power station engineer who wants to know what is 
going on in his power station, there are few subjects which 
are of greater interest to him than that of `“ measure 

ment.” Not so many years ago the question of reliability 
occupied most of his time and thought, but to-day the question 
of efficiency has become of equal importance. In those earlier 
days had the engineer desired to obtain full information about 
his plant he would have found himself in great difficulty for 
want of instruments to make those “ measurements ”’ of 
water and steam which are to-day becoming most common- 
place. From the advertisements of one of the well-known 
instruments for water measurement, we gather that the engi- 
ner is now beginning to gain knowledge of the reliability of 
his plant from some of these very measurements. A case in 
point is where an observation of an increased steam consump- 
tion led to the examination of a turbine, and to the correction 
of a fault, which might otherwise have developed into very 
serious damage. No apology is therefore necessary for expres- 
sing the opinion that engineers will do well to study seriously 
the application of such instruments as are available to the 
measurement of as many of the quantities as possible which 
compose the heat balance sheet of power undertakings. 
Many engineers mav retort by referring to the instruments 
thev have had, probably in an early stage of development, and 
describe the difficulties they have had in keeping them in com- 
mission. While no doubt there has been material for such 
opinions, such an excuse to-dav is really unavailing at the bar 
of engineering opinion. One has to realise the fact that no 
single material or working fluid used in power generation is 
pure, and therefore water meters have often been called on to 
meter a mixture of water and sand ; steam meters a mixture 
of water, lime, and magnesia ; and CO, meters a mixture of 
gases and soot. Other instances will no doubt occur to the 
reader. It will be necessary, however, in the large power 
station of the future to have many measuring instruments 
under regular observation, the use of which even to-day is 
considered somewhat of a novelty. The opinion is submitted 
that in such an organisation it will be necessary to have a 
definite mechanical laboratory in charge of a testing engineer, 
the position being sufficiently well paid to attract the type of 
man who will view every instrument with respect, and treat 
it with loving care. In fact, such a man must do just the same 
for the mechanical instruments as the electrical testing depart- 
ments do for the power meters. 

It is now proposed to consider quite briefly the principles on 
which some of the mechanical measurements are made. and 
then to give some examples of the instruments which are 
available to the engineer. Advocates of particular instru- 
ments will realise that it is impossible in the space of a short 
article either to enumerate or fully describe all the instruments 
which are on the market. | 


BERNOULLI S THEOREM. 
2 
; v 
The theorem given in the equation Wea +h=constant, is 
g 


commonly known as Bernoulli's theorem. It signifies thẹt the 
total energy of a fluid in motion along a stream line is constant. 
The terms in the equation denote the pressure energy, the 
kinetic energy, and the potential energy, this latter being 
generally represented as the height above some arbitrary 
datum level. It will be found on reflection that all systems of 
measurement involve some change in one of these terms. Thus, 
for instance, ordinary open-type, weight and volume meters 
are worked by pumping water up to a height and directing 
its flow into measuring tanks. Closed types of displacement 
meter use up a certain amount of pressure, while closed-tyvpe 
flow-meters generally depend on an interchange of energy 


between the first two terms, the third remaining constant. 
While ell three terms are important in working with a heavy 
fluid like water, it is very seldom that the third has to be taken 
into account with compressible fluids. There are cases, how- 
ever, with gas and air where the variation of “‘ h ” causes appre- 
ciable differences. The increased gas pressure in the high 
parts of a town and the increase of air pressure at the bottom 
of a compressed air main going down a pit shaft will occur to 
engineers. An example is given in Fig. 1 of the amount of 


60,000, 


55,000 


50,000 


5 ~ 10 15 
Loss of Pressure in Lbs. per 57.in 


Fic. 1.—CURVES SHOWING LOSS OF PRESSURE FOR 3IN. TO 8 IN. 
WATER METERS, (GLENFIELD & KENNEDY, LTD.) 


pressure used up in metering water, and it will be seen thav 
it is of the same order as is involved in pumping water up so 
that it may be delivered into a measurement tank. When we 
come to flow-meters we shall see that. they consist of two parts, 
a device for varving the pressure hy changing some of the 
pressure energy into kinetic energy, and a device for indicating, 
recording and integrating the change of pressure produced. 
Practically all the devices use a mercury U tube, and the 
difference of pressure, therefore, which is required to make a 
satisfactory indication is that of the order cf a few inches of 
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Fic. 2.—ORIFICE TUBE FOR B.T.-H. FLow METERS. 


mercury. Since a pressure of 2 in. mercury is approximately 
equal to 1 lb. per square inch, a very inconsiderable amount 
of pressure need be used up for the purpose of measurement. 
Add to this consideration the fact that some of the devices 
recover some of the kinetic energy as pressure energy again, it 
will be seen that the matter is of no great moment. The 
Bernoulli equation shows us, however, that the change of 
pressure is not proportional to the change of velocity, but to 
the square of the change of velocity. This leads to a square 
law scale, the characteristic of which is that it is difficult to- 
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measure fractional quantities of full-load very accurately. 
On the other hand, of course, at full-load the scale is very 
open. Various devices have been invented to convert the 
square law motion of the mercury in the U tube into a 
linear law motion of a pointer or pen. | 

With an incompressible fluid, like water, the density remains 
unaltered during its passage through the measuring device, but 
with a compressible fluid such as steam or air, the equation 
becomes more complicated. It becomes necessary in these 
cases to work out the true 
equations of adiabatic expansion 
to get the value of the change of 
energy with pressure. Varia- 
tions of initial pressure connote 
changes in density, and the 
readings of a flow-meter for 
a compressible fluid are only 
strictly correct for cne pressure, 
and incidentally one tempera- 
ture. 
pressure under which such 
measurements have generally to 
be taken are reasonably constant, 
and such corrections as have to 
be made to the readings of the 
instruments to allow for varia- 
tion in pressure do not pre- 
° vent the instrument from being 
perfectly useful as an indi- 
cator. There are cases, how- 
ever, where it is necessary to 
buy and sell steam by a steam meter, and therefore there is 
to-day a strong development of pressure “ compensated ” 
meters, some of which will be referred to later. 
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Fig. 3.—‘‘Sarco”? STEAM 
METER, SHOWING THROTTLE , 
Disc IN POSITION. 


TYPES OF METERS. 


It is, perhaps, somewhat difficult to classify exactly the 
various types of meters, but the following is an approximate 
attempt. :— 

Direct weighing instruments. 
Automatic weighing instruments. 
Automatic volume measurements. 
Flow-meters. 

Motor meters. 
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Fic. 4.—“ D” Type ORIFICE FITTING IN KENT'S METER. 
All these types generally have two varieties, according as to 
whether they may be open or closed. 


DIRECT WEIGHING INSTRUMENTS. 


As far as power station work is concerned, the d rect measure- 
ment of water by weight consists in filling alternately two 
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tanks mounted on weighbridges, or one tank on one weigh- 
bridge with a buffer tank above which is used for receiving 
the interrupted flow while the water in the tank on the weigh- 
bridge is being weighed. It is hardly necessary to dwell on the 
accuracy of weighbridges or to describe the tank system. The 
matter was dealt with in a Paper on * Power Plant Testing ” 
in the “ Journal ” of the Institution of Electrical Engineers, 
Vol. LIII., January Ist, 15th, and May 15, 1915. 


AUTOMATIC WEIGHING INSTRUMENTS. 

There is nothing to prevent this method being made auto- 
matic, but the solenoids which would be required to open and 
close the large valves which are required have prevented its 
being adopted as a meter. Attention, however, has been given 
to evolve a type of meter which, while performing these opera- 
tions, shall also be a little water-power engine to perform the 
operations which correspond to the opening and closing of the 
valves for inlet and discharge. The commonest scheme is 
probably to mount the measuring tank on trunnions or knife 
edges, and so arrange it that it overbalances when it contains 
a certain weight of water. The overturning is utilised to 
bring another tank into action, while the former is emptying 
There have been many meters of this kind, and some doubt 
from time to time has been 
thrown on the constancy of 
the weight required to produce 
tipping. It is therefore inter- 
esting to note, however, that 
one of the very latest meters 
now being put on the market 
by Messrs. W. T. Avery, of 
Birmingham, is of this type. 
It has, however, some very 
important points of differ- 
ence, which will greatly 
enhance its reputation for 
accuracy. The principle 
adopted in the Avery auto- 
matic liquid weigher is that 
of an equal armed beam, with 
the weight suspended at one 
end, and the weigh hopper at 
the other. A quantity of 
liquid determined by the 
weights in the weigh box is 
allowed to enter the weigh 
hopper (see Fig. 6), and when 
the correct amount of liquid 
is obtained the supply is 
automatically cut off. There 
isa very beautiful mechanism 
which accomplishes this, and 
the way in which it first 
reduces the maximum flow 
and finally, so to speak, 
“tops off’ the liquid 
so as to bring it to exactly the right amount must be seen to be 
appreciated. Immediately after receiving its load the weigh 
hopper overturns and discharges its contents (see Fig. 7) 
The empty weigh hopper then returns to the weighing position 
again, and the same cycle of operation takes place. The 
weigher continues to weigh accurately so long as the supply of 
liquid continues. No outside power is required to work 
the scale. It cannot overflow or stop working. A mechanical 
counta: is fitted which automatically counts every weighing 
made, so that a record of the total number of operations can 
be seen at a glance. A recorder may also be attached, showing 
on a chart the number of weighings in any given time. The 
weigh hopper is so designed that it completely discharges 
itself without shock, and a patent draining compartment 
entirely prevents any residue remaining. The accuracy of the 
machine is that of a weighing machine, and arrangements are 
made so that its balance can be tested at any time. The 
machine is made in all sizes, the smallest size having a capacity 
of 20 lb. per discharge, and the largest a discharge of 2} tons. 


Fic. 5.—Mercury “U” TUBE 
(Sanco STEAM LOAD INDICATOR). 
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Fig. 8 illustrates a machine having a weighing capacity of 1 ton 
per discharge. It is quite possible that a machine of this type 
may be adopted, not only for ordinary station use, but also 
for testing the largest size of turbines, and one well-known 
power company has already installed one example. 

Mention should also be made of the well-known “ Leinert ”’ 
meter which is supplied by Messrs. Holden & Brovke. The 
writer has used those which were installed in a large private 
power station, and has found them very convenient. (See 
Fig. 9.) 

-AutTomAtTiIc VOLUME MEASUREMENTS. 

The same principle which has been applied for charging and 
discharging weigh tanks has also been applied in the well- 
known “` Tippler ” meter. In this meter there are a pair of 


Fic. 6. 


tanks, each fitted with a float and valve. The water is 
directed into either tank by a light shoot mounted on knife 
edges. The operation is as follows: The shoot is directing 
the water to be measured into one tank. When the level has 
risen to a certain height the float becomes water borne, and 
after rising a certain amount it throws over a weight, tips the 
shoot so that the water is now discharged into the other tank, 
opens the outlet valve, and drains the full tank. The same 
set of operations is repeated by similar mechanism in the 
other tank. These meters can be made to work very satis- 
factorily, if careful attention is given to keeping the valve 
seats tight. The tipping point is not absolutely constant, and 
for very fine measurements it is advisable to have gauge glass 


Fic. 7. 


and scale to check the volume at time of tipping. The tipping 
can also be operated by hand for any special purpose when the 
tanks are fitted with gauge glass and scale. Very satisfactory 
service has been obtained from such meters. The usual type 
of apparatus records the number of operations. Under the 
same heading will fall what are commonly known as displace- 
ment meters. They have, however, this difference that they 
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operate under pressure. Probably the best-known meter of 
this type is the `“ Kennedy ”“ meter (Figs. 10 and 11), which is 
too well known to require a detailed description. It has 
mostly been used for water companies’ purposes. The 
original ** Kennedy ” meter was patented by Thomas Kennedy 
so long ago as 1852, but it has been considerably modified in 
detail since then. The present successors have recently paid 


Fic. 8.—AVERY AUTOMATIC WEIGHER. 


great attention to the adaptation of the meter to measuring 
water at a high pressure and well above boiling point. The 
principle of the instrument can well be followed from the 
accompanying illustrations. A reciprocating piston works 
inside a measuring cylinder, and the indicating mechanism 
measures the length of the stroke, and not the number of 
reciprocations. This is important because the travel of the 
piston varies with the speed of working. By means of a 
double rachet operating through little bevels the length of 
stroke is measured continuously during both the up and down 
motions of the piston. The use of rachets, of course, indicates 
a step by step measurement. The rachets have, however, 
many teeth per stroke, and unless the flow is absolutely 


Fic. 9.--LEINERT Liquip METER. (3 IN. AND UPWARDS.) 
(HoLDEN & BROOKE.) 


steady this does not affect the accuracy of the mechanism in 
the long run. In some meters refinements in this direction 
have been made by increasing the number of teeth, and also 
the number of pawls, but these are not necessary for an 
ordinary measurement, sav, to within 1 per cent. The use 
of this meter in many tests by the writer has given exceedingly 
good results. It must be realised, however, that all rubbing 
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surfaces wear somewhat, and attention (of a skilled nature) 
to the operating mechanism and gland ought to be gladly 
given to what is really a very fine instrument. It will be 
noted from Fig. 1 that these meters have been made up to very 
large capacities. For hot water the n in. meter is the largest 
size manufactured at present, and a } in. meter the smallest. 
Probably the most usual size is the 2in. meter. For measur- 
ing cold water a few 10 in. meters have been made. It is a 
mistake to try and force these meters, it being good policy 
always to get a meter rather on the large size. 

Another very useful type of displacement meter is the 
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“ Worthington ” duplex piston hot water meter, an illustration 
of which is given in Fig. 12. . This is practically equivalent to 
the water end of a duplex double-acting pump, having the 
cross-over valve motion in the bottom. The moving parts 
consist of two plungers and two slide valves with a lever which 
conveys the motion of the plungers to the recording mechanism. 
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working pressures up to 200lb. and temperatures up to 
250°F. The recording mechanism is sufficiently clearly indi- 
cated in the accompanying illustration. 

Lack of space deters from giving a description of any 
further similar types of meter except to mention that one 
type is made very much on the lines of a * Brotherhood ” 
engine. 

FLow METERS. 

In the opening remarks some description has already been 

given of the essential nature of flow meters. A flow meter is 
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Fic. 11.—SeEctTION oF KENNEDY Hot Water METER. 
(3 IN. AND UPWARDS.) 


primarily an indicating and recording instrument, and very 
special arrangements have to be made to fit it with an integ- 
rating attachment. There is no doubt that all three measure- 
ments have their special value and use, and this is why we 
find essentially integrating meters, such as we have been 
describing, now offer some attachment to introduce the ele. 
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The ends of the cylinders are fitted with ad:ustable tappets. 
By screwing these in or out, the length of the plunger stroke, 
and consequently the dis placement per registration on the 
counter, may be altered. This provides means for calibrating 
the meter for any service. Special meters with main body 
castings of a special compos:tion have been supplied for 


ment time. All meters alike, which aim simultaneously at 
indicating, recording and i.tegrating, requires a clock. The 
pure integrating meters use the clock to turn a paper on which 
recording mechanism writes the operations. In order to 
evolve a rate of flow it becomes necessary to count the opera- 
tions in a given time from the record on the chart. A fairly 
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of course, was one of a plain weir. The law of the flow over a 
V notch is less satisfactory than a square law, the flow 
varving as h’/,. Mr. Lea has ingeniously got over this by the 
invention of the well-known spiral drum, which it is difficult 
to describe in simple terms, but the effect of which is to cause 
the recording pen to move according to a linear law (Figs. 14 
and 15). The addition of a clock turning a drum having a 


good idea, however, of the rate of flow can be gathered by 
Judging the closeness of the indications on the chart. 

The Kennedy device is shown in Fig. 13. The recording 
arrangement consists of a crank <A, driven from the index 
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Fic. 13.—RECORDING MECHANISM ATTACHED TO 
AN INTEGRATING TYPE OF METER (KENNEDY). Fic. 14.—Lxa RECORDER. 


gearing, and connected by means of a connecting rod B to @ scroll cut in a toothed wheel enables an integrating mechanism 


vertical sliding bar C. The gearing is so arranged that the 
crank, and therefore the sliding bar, makes one complete up 
and down motion for, say, 200 gallons, and a line is thus drawn 
on the diagram E, which is wound round the drum of the clock, 
a pencil being mounted on the lower end of the sliding bar. 
Coming now to flow meters proper, they again depend on 
whether the system is open or closed. Perhaps, the best- 
known method used in open-type flow meters is that of the 
V notch. Itis many years ago since Prof. James Thomson 
showed what a beautiful measuring instrument the V 
notch really was, and established the remarkably simple 
formula governing its flow. This well-known formula pre- 
supposes the notch being placed in the side of an infinite 
reservoir. In a practical instrument, of course, we cannot 
get these ideal conditions, and those who are interested in the 
effect of initial velocity on notches would read witb the greatest 
interest the experiments by Mr. James Barr on notches, which 
were published in “ Engineering ” on April 8th and 15th, 1910. 


Coming to practical instruments, it seems almost unneces- ` 


sary to remind engineers of the Lea reccrder, this remarkably 
simple and effective instrument being now in use at nearly 
all the large power stations beth for recording and integ- 
rating turbine condensate. Mr. Lea invented and developed 
this apparatus to meet a certain definite need arising out of the 
purchase of water from a mining company in South Africa. 
In this case the ordinary meter sufiered so much owing to the 
wear and tear occasioned by the nature of the water that some 
new departure was absolutely essential. Mr. Lea’s first shot 
at a meter was so successful that he immediately found a 
market for it, and it was nade in England first in 1907. The 
notch part of the instrument can, of course, be the basis of 
many forms of instrumert, neither is it essentia] that it should 
be in the shape of a y. In fact, the recorder has been 
applied to measure the flow of a river 125 ft. wide, which was 


discharging as much as eight million gallons per hour, This - 


to be operated by a step-by-step method. As already men- 
tioned in connection with another meter, with a varying load 
the step-by-step method does not introduce any serious error. 
One can hardly leave this part of the subject without re- 
ferring to that well-known cartoon by Mr. Harry Coller, 
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entitled “ Two Ways of Testing a Boiler Plant,” and to point 
out how dangerous it is to jest on a serious subject. Appa- 
rently in the second picture neither the owner nor the consult- 
ing engineer has any further interest in the plant, and the 
fireman is not going to look at the chart, at least until he has 
finished reading his “ Daily Mail.” What we want to discover 
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is the type of man who is so interested in the instrument that 
he has no time for politics. 

It seems fitting here also to mention the Yorke type of 
meter which under the name of the Precision Water Meter is 
made by Messrs. Alexander Wright & Company. Mr. Wilfred 
Yorke, of Manchester, in 1909 invented this weir, which is of 
such a shape that the quantity discharged per unit of time 
(t.e. rate of flow) is strictly proportional to the distance 
measured between the bottom edge of the weir and the surface 
of the water (Fig. 16). This signifies that for any given flow 
the cross-sectional area of that part of the weir submerged 
by the water discharged is directly proportional to the square 
root of the head. This at once simplifies the construction of 
the recording mechanism, as all that is necessary is to arrange 
a float on the surface of the water with a pointer travelling 
over a scale marked off in equal divisions, for the pen moves, 
as it has been called elsewhere, according to a linear law. The 
meter is completed by adding a very ingenious integrator, 
which is practically an automatic planimeter. This consists 
of an index carrying a trailing wheel, which is moved across 
the surface of a circular plate rotated by the recorder clock 
movement. As the flow increases. the index is moved towards 
the periphery of the revolving disc, and the speed at which the 


Fic. 16.—“ Precision ” WATER METER (YORKE WEIR). 


trailing wheel is driven is proportionately greater. The motion 
of this plate, of course, corresponds to the escapement of the 

clock, and is, therefore, in ordinary terms continuous. 
Consideration is now given to flow meters which deal with 
compressible as well as incompressible fluids. The metering 
of air has reached a very high state of perfection on the Rand, 
but in this country there is little demand for a meter for this 
purpose. Apparatus of a similar type has, however, been 
developed by Messrs. Kent,* and it is proposed to deal witha 
few of their specialities. As previously pointed out, every 
meter of this kind consists of two parts, the apparatus for pro- 
ducing a change in velocity, which is called in steam meter 
work the orifice, and the recording apparatus. An illustra- 
tion of the orifice used in the “ Kent ” meters has already been 
given in Fig. £. This orifice is so designed that it consists of 
a carrier and additional plates to suit various velocities. In 
some cases three orifice plates are supplied of such a size as to 
enable the recording instrument to work at maximum steam 
velocities of 240 ft., 120 ft. and 60 ft. per second respectively. 
This enables a single instrument to have a very wide range. 
The scale of the instrument for this arrangement is so graduated 
as to read unity at the differential pressure corresponding to 
the maximum flow. The indicator can then be used in con- 
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* The makers of the well-known “ Venturi” water meter. 
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nection with any orifice by using a suitable constant. The 
thickness of the orifice carrier is only 1 in. for the ordinary 
sizes of steam mains. In transmitting the difference of 
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Fig. 17.—GENERAL ARRANGEMENT OF KENT’S APPARATUS. 
pressure to the indicating or recording instrument, which may 


be a maximum of, say, 100 ft. away, it is necesséry to connect 
it to the orifice plates with tubes which are kept full of water. 
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EK MẸ Fic. 18.—KENTS STEAM METER, WITH RECORDER. 


This water is provided by the condensation of the steam itself, 
a certain amount of cooling surface being added near the orifice 
to ensure a constant supply of water. Careful arrangements 
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are made in all types of steam meters to ensure that these 
connecting pipes are really full of water, and do not contain 
bubbles of air. These, of course, if they broke the water 
column would quite upset the readings. Special attention 
is given to this point when dealing with pulsating flows. The 
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tube in this type of instrument, the basis of the recording and 
indicating instruments being a set of spring-controlled dia- 
phragms, the movement of which under pressure is trans- 
mitted through a gland to the external indicating and recording 
mechanisms. This type of instrument gives an approxi- 
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Fic. 19.—NoRrMaL VELOCITY NOZZLE PLua FoR B.T.-H. FLow METER. 


rate of flow of steam through the orifice is approximately pro- 
portional to the square root of the difference of pressure across 
it if the pressure and superheat of the steam are kept constant ; 
and approximately proportional to the square root of the pro- 
duct of the difference of pressure and the density of the steam 
if the pressure and superheat vary. This latter fact is taken 
advantage of in a more elaborate and accurate type of the 
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Fic. 20.—'‘*‘ SARCO © STEAM METER. 


meter developed by Messrs. Kent, the guarantee for which 
from three-quarters to full-load is plus and minus 2 per cent. 
There is no existing formula which will give accurately the 
discharge through an orifice under all the various conditions 
that are met with in practice. There is no Mercury U 


mately square law record, but a suitable type of planimeter is 
supplied with the instrument which enables the area of the dia- 
gram to be evaluated. The most complete type of instrument 
shows simultaneously an indication, a record and.a counter. A 
good idea of the instrument will be obtained from the accom- 
panying illustrations (Figs. 17 and 18). 

The ‘‘ Sarco ” steam meter, supplied by Messrs. Sanders, 
Rehders & Company, is also a meter which operates on the 
differences of pressure set up on the two sides of a throttle 
disc inserted in the steam flow. The particular feature of this 


meter is its very wide range of pressure compensation, meters 
having been supplied with a range of pressure as high as 212 lb. 
The principle employed is that of changing the fulcrum of the 


recording pen arm, and thus controlling the travel of the pen. 


This is effected by a specially designed quadrant actuated by a 

piston and dashpot in communication with the steam pressure. 

The difference of pressure created by the throttle disc is 

measured by its action in forcing mercury contained in a cast- 
e ETO 
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iron mercury-water reservoir into a hollow cone suspended on 
two springs. The position of the cone and attached recording 
pen is thus made to depend on the difference between the high 
and low pressures. The effect of superheat increases the pres- 
sure difference necessary to pass a given weight of steam 
through the orifice, so that the makers of the instrument 
furnish a correction curve showing the necessary deduction 
from the reading of the instrument. The general appearance 
of the instrument is shown in Fig. 20. 

A description of the well-known British Thomson-Houston 
type of steam, water and air flow meter has been reserved 
until now, because, although it utilises a difference of pressure, 
it does not cause this difference of pressure by restricting the 
whole flow of the fluid, but only that portion of it which im- 
pinges on a convenient form of “ Pitot `° tube. Manv of the 
general remarks which have been made about other meters 
apply also to this meter. Its special points only are therefore 
touched on. Illustrations are given of the outside appearance 
and the section of the “ Pitot ` tube used (Figs. 19 and 21). 
The indicating mechanism is operated by a float partially 
supported on the surface of the mercury in what amounts to a 
U tube system. This type of meter has a special point, 
which has not so far been noted, in that there is no physical 
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communication between the inside of the U tube system 
and the indicating pointer. The float defines its position by 
turning a magnet, which causes an armature connected to the 
indicator pointer to follow, the magnetic flux being trans- 
mitted at right angles through a thin copper diaphragm. 
Many engineers will consider this a great advance in getting 
over the necessity for a gland under pressure. It is hardly 
necessary to refer to the well-known indicating type, which 
gives a very long open scale of the all-round type mounted on a 
substantial foot, constituting the mercury-water reservoir 
which is the U tube svstem (Figs. 22, 23 and 24). This 
meter has also attachments which enable a record to be made, 
and at the same time integrated by a special planimeter, which 
compensates for the varied flow ordinates recorded. The 
accompanying illustration shows the complete meter with all 
three types of measurement. Considerations as regards con- 
necting pipes, removal of air, variations of steam density and 
the like, apply to this as to the other types of steam meter. 
There is a small portable indicating type, also supplied by 
other meter makers, in which the mercury in the U tube 
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system is measured off on a scale, somewhat similar in shape 
to that on a Fuller slide rule. In this type of meter auxiliary 
scales are provided to correct for any condition of pipe dia- 
meter, pressure, superheat or moisture. The literature 
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Fıc. 23.—B.T.-H. INDICATING RECORDING AND INTEGRATING FLow 
METER. (TYPE F=4.) 


relating to this meter is in considerable detail and very well 
presented, and those “integrated” should make a careful study 
of it. The mechanism and “ Pitot ’’ tube can be equally well 
applied for measuring air and water. Advantage is frequently 


Fic. 24.—B.T.-H. Portasve Inpicatine (Tyre T=3) FLow METER. 


taken of this to get a reliable indication of the circulating water 
supplied to a condenser. 

There is very little space now left to deal with the last sec- 
tion which has been termed motor meters. 
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Motor METERS. 

These are almost entirely of the integrating type, unless one 
includes a special steam indicating meter, which is really a 
torque meter made by Messrs. Kent. The general principle 
is that the water or other fluid is guided into a little turbine, 
anemometer, Barker’s mill or other small type of motor, which 
may be relied on to, so to speak, move with the stream with 
very little slip. This little motor drives the usual train ‘of 
counting wheels, often with the same type of pointers as a gas 
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Fia.! 25.—WORTHINGTON TURBINE METER. 


meter. % One? particular make of meter causes the dials to 
move as well. There are such a number of these meters that 
it is not proposed to mention them all. Messrs. Kennedy 
make very large numbers of these for small amounts of water of 
several types. Messrs. Worthington make a turbine meter, 
which is here illustrated (Fig. 25). This particular meter can 
be used for,hot boiler feed under pressure. Messrs. Guest & 
Crimes also make a very neat turbine meter, which works on 
the Barker’s mill principle (Fig. 26). Such meters have also 


been adapted for measuring hot feed to boilers. This type of 
meter is specially applicable, where it is desired to have a very 
compact form of meter without much loss of head. The well- 
known disc type of meter should also be be mentioned. The 
illustration (Fig. 27) given refers to an instrument supplied 
by the “ Sarco ” Company, but meters similar to this can also 
be obtained from other makers. These small meters are very 
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handy for measuring less important quantities, such as the 
supply of sealing water, make-up and the like. They can be 
quite accurate when new, but it is hardly fair to expect the 
sanie kind of accuracy from them in long service as can be got 
from some of the heavy and expensive types. This latter 
remark does not apply to these meters when made in large 
sizes fcr water companies’ services, where they are in great 
request. 

In conclusion, it is hoped that sufficient evidence has been 


Fig. 27.—Disc Type OF WATER METER (SANDERS REHDERS). 


brought forward to show that instrument makers have given 
serious consideration to the needs of power station engineers 
for instruments, and that there is a wide field from which to 
choose. It will not be out of place, however, to repeat what 
was said in the commencement about giving some engineering 
member of the staff special permission to look after the mecha- 
nical instruments with the same care and thought as is un- 
grudgingly bestowed on the electrical meters. With the 
meters described, like all other forms of apparatus, one 1s apt 


to get out of them just what is put into them, and perhaps that 
is why one finds that some engineers see their faults Just as 
clearly as other engineers see their uses. 

It should also be pointed out that unless engineers back up 
the efforts of the makers by using these instruments wherever 
possible there is little encouragement to the makers to go on 
developing them to work with greater and greater accuracy. 
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The Gombustion of Powdered Fuel. 


By J. S. ATKINSON. 


Summary.—The author deals generally with the combustion of powdered fuel. 
example, higher temperature due to smaller excess of air, smokeless combustion and no loss of combustible in ashes. 
precautions are necessary in arranging for suitable combustion. 


Such a method has many advantages. For 
Certain 
The details of the Holbeck system are described, and the 


importance of proper design of the burner is emphasised. 


GREAT deal of attention has been given lately in the 
technical Press to the various methods of preparing coal 
for burning in powdered form. Some remarks as to the 

actual combustion of this fuel will now probably prove of 
interest to readers. The scarcity and increasing cost of coal 
are being felt to such a marked degree by manufacturers at 
the present time that the economy derived from the use of 
powdered fuel warrants full investigation. 

Considering first the temperatures which mav be obtained, it 
is found that the temperatures resulting from the burning of 
powdered coal when in suspension in air are very much higher 
than those obtained when burning lump coal on a bar grate, 
or small coal on a mechanical stoker grate. This is due in 
great measure to the fact that the quantity of excess air 
necessary when using powdered coal is usually from 15 to 
20 per cent., whereas with present methods of burning coal 
&0 to 150 per cent. of excess air may be taken as an average 
figure. 

The following figures will clearly illustrate the foregoing 
remarks, the temperature given being calculated :— 


1 lb. of carbon burned with 11-6 1b. air (no excess air), 
temperature 3,990°F. 

l lb. of carbon burned with 50 per cent. excess air, tem- 
‘perature 3,002°F. 

1 lb. of carbon burned with 100 per cent. excess air, tem- 
perature 2,345°F. | 

Although stated above that the quantity of excess air used 
with powdered coal is about 15 to 20 per cent., it is quite 
possible by carefully controlling the mixture of air and coal to 
cut down the quantity of excess air to theoretical requirements. 
The fireman in charge of boilers will soon acquaint himself 
with the means of adjusting the supply of air and coal in order 
to get the best possible results. To pulverise fue] to the 
necessary degree of fineness it must have been previously dried 
and the moisture content reduced to about 1 per cent., this 
condition being known to give the most satisfactory results. 
When burning wet coal under ordinary conditions the moisture 
is driven off at the expense of heat which would otherwise be 
available for steam generation ; the temperature of the pro- 
ducts of combustion is also considerably reduced. This reduc- 
tion in temperature will be approximately 72°F. for each 
l per cent. of moisture contained in the coal, and the resulting 
loss of heat is about 2 per cent. for each 1 per cent. of moisture 
in the fuel as fed to the furnace. From this it will be evident 
that, although it may cust a little in power and fuel to dry the 
coal in an independent dryer before using it in powdered form, 
the better results obtained from the boiler due to increased 
efficiency of combustion far more than outweigh the additional 
expenditure of drying independently. 

Another important feature of burning powdered coal under 
proper conditions is the smokeless combustion. This in large 
towns would do away with the smoke nuisance. In grate 
firing also a quantity of unburnt carbon is carried away with 
the smoke : the loss thus caused is, of course, small, but in some 
cases it is safe to say that it is as much as 1 per cent. of the 
fuel used. 

In hand-fired bvilers, and to a lesser degree perhaps in 
mechanically-fired boilers, there is alwavs a considerable 
amount of unburnt fuel removed with the ashes. At times as 
much as 10 per cent., or even more, of the material taken from 
the ash pit is unconsumed coal, and this when considered over 
a period represents an enormous loss. By the adoption of 
powdered fuel this loss does not take place. The coal is in such 
minute particles (each particle being surrounded by a belt of 
air) that complete combustion of the fuel is ensured, and no 
trace of combustible matter is found in the ash. 


The design of combustion chambers used in connection with 
powdered fuel firing has, without doubt, Jed to some of the 
disappointments which have been met with, both in this 
country and in the United States. There is, perhaps, no part 
of the equipment that has to be revised so much to agree with 
local conditions as this chamber. It can be laid down generally 
that certain shapes of combustion chambers are best for 
certain types of boilers : but, in order to get the best results, 
other conditions must be taken into account. One of these, 
and the most vital, is the grade of coal generally to be used. 
By this it is not meant that should a different grade of coal be 
used the combustion chambers would have to be modified ; 
but that a combustion chamber designed to burn bituminous 
coal having from 25 to 30 per cent. of volatile contents would 
not give equally good results if an anthracite or a semi-an- 
thracite were burnt. Again, the form in which the ash will 
be deposited in the chamber should be taken into account, and 
this is dealt with later. 

The path of the flame must be of such a length and the pro- 
ducts of combustion of such a character as to ensure complete 
combustion before they impinge on any cooling surface ; if this 
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Fig. 1.—ComBustTION CHAMBER FOR STIRLING BOILER. 


condition is not maintained, the combustion ot the coal will 
be stifled and most unsatisfactory firing will result, both as 
regards economy and the fouling of the water tubes or other , 
heating surfaces. On the other hand, if these dimensions are 
exaggerated, and combustion takes place at too great a distance 
from the boiler flues cr tubes, heat will be lost in the combustion 
chamber before doing useful work, and again the results will 
fall as regards economy. 

Reliable data have been compiled from the experience of 
engineers who, particularly in America, have been working 
on this question fer a number of years. These dats, which 
have been gained from failures and successes, have simplified 
and brought the designs of powdered fuel combustion chambers 
from an experimental to an industrial proposition. 

Fig. 1 shows powdered fuel firing (Holbeck system) as 
applied to a Stirling boiler. The large horizontal pipe (marked 
A) is a circulating main carrving a mixture of air and powdered 
coal, the coal being conveyed while in suspension in the air. 
This mixture is too rich in coal to be inflammable, and is 
travelling in the mains at a velocity of approximately 1 mile 
per minute. Coal and primary, or carrying, air are tapped off 
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in any desired quantity and fed by means of the pipe marked 
B. The pipe marked C supplies the secondary air necessary 
for combustion. A control valve is placed in the pipe B and 
as near as possible to the distributing main, the valve being 
actuated by gear placed at a convenient height from the 
ground level, while the air pipe C is fitted with a valve gate 
Just above the burner, this valve controlling the supply of 
secondary air to the burners. The reason for the coal and 
primary air valve being placed close to the top of the branch 
pipe is that it ensures, when a burner is shut off, no possible 
chance of powdered coal settling in the vertical pipe B. 

_ The flange D at the end of the burner is so arranged that 
it may be opened to admit a certain amount of induced air if 
desired, and is also a convenient inspection door for the boiler 
attendant. 

The powdered coal and the air for combustion are now 
thoroughly mixed in the main branch of the burner; but 
actual combustion does not take place until the velocity falls 
at the entrance to the combustion chamber. 

In this form of combustion chamber slag and ash will be 
deposited in such a position that they will be easily raked out, 
and the coating they leave will protect the brickwork at the 
point where the flame first strikes it. 

Fig. 2 shows powdered fuel firing as applied to a Babcock & 
Wilcox boiler. It will be noticed in this case that the burner 
is horizontal and that the bottom of the combustion chamber 
makes a very much smaller angle with the horizontal. This 
design of combustion chamber is dealt with later. In this case 
the air and coalmains, and the secondary air mains, are similar 
to those shown in the case of the Stirling boiler. 
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Fic. 2.—COMBUSTION CHAMBER FOR Bascock BOILER. 


Although often overlooked, it is necessary that special 
consideration should be given to the class of coal used in 
powdered form. This application has one very great ad- 
vantage over-all other methods of firing in that the size of the 
coal is immaterial, small coal being, of course, most suitable and 
cheaper to pulverise ; but any size of coal may be conveniently 
dealt with by the installation of a primary crusher, which 
reduces the coal to cubes of about 1 in. or under. It is, more- 
Over, necessary to pay attention to the analysis of the coal. 


There is no doubt that bituminous coal will give better results,- 


but the application readily lends itself to the mixing of coal, 
and, if it is possible to obtain it cheaply, anthracite duft can 
be mixed with the bituminous coal in varying quantities, and 
with very good results. 

It is hoped shortly to be able to burn anthracite alone, and 
indeed it is already claimed that. this has been done in America 
with good results by several prominent engineers. When’ this 
becomes generally practicable it will open up a very vast 
resource of fuel which at present is of little value, by the 
utilisation of huge heaps of anthracite duff; these in South 
Wales alone can be estimated at well over half a million tons, 
and arc, of course, always growing. 

In some instances, for economic reasons, it may be advan- 
tageous to use a fuel having a low ash and moisture content, 
even if the first cost of such a fuel be higher than other fuels 
obtainable ; this will readily be seen owing to the fact that 
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the cost of power for drying and pulverising coal, although it is 
inconsiderable, is increased very much in proportion to useful 
work done when either the moisture to be eliminated is very 
high, or power is expended in pulverising a considerable amount 
of incombustible and consequently useless material. 

The ash taken from the combustion chamber of a boiler 
using powdered fuel varies very much and may appear in any 
form, from an impalpable dry powder to a liquid slag. The 
combustion chamber shown on the Babcock & Wilcox boiler 
was designed to burn coal which produced the latter form of 
ash, the molten matter running down through the slag pockets 
and being collected in a shallow trench containing water, which 
ran along the front of the chamber and from which the slag 
was readily removed. 

In what form the ash will be deposited can be ascertained 
beforehand, and depends, of course, on the fusion point. If 
the fusion point be very high, the dry powder form of ash will 
be produced. Ashes having a low fusion point will produce a 
spongy ash which may be scraped from the sides and bottom 
of the combustion chamber and removed ; or if the fusion point 
be very low, the liquid form of ash already referred to will be 
produced. | 

The design and construction of the burners vsed in con- 
Junction with powdered fuel firing is of primary importance. 
It is found for some purposes advantageous to have these 
inclined, in order to give the required direction to the flame ; 
but, apart from this, these burners have this advantage over 
the horizontal type that there is less risk of any deposit lodging 
on the inside of the burner. Of course, it is obvious that under 
certain circumstances the horizontal type will prove more 
suitable. Various types of burners have been patented and 
placed upon the market within recent years, more particularly 
in America, some of which have fulfilled the special advantages 
claimed for them. In practice, the most simple device is 
invariably found to be the best, and the results which have been 
obtained with the tvpe of burner shown in the accompanying 
illustration have been most satisfactory. Jt consists of a 
cast-iron nose piece, which is built into the brickwork of the 
combustion chamber, and for boiler firing purposes is usually 
water cooled. To this is attached what might be termed the 
“ mixing chamber,” and this is a cast-iron pipe with two 
branches ; the smaller branch forms the inlet for the primary 
air and coal from the distributing system, and the larger branch 
is for the admission of the secondary air, which is necessary for 
complete combustion of the fuel. Inside this chamber are 
two diaphragms, which, apart from directing the mixture, also 
cause the primary air and coal and secondary air to be inti- 
mately mixed before they enter the combustion chamber. If 
good water is being used for circulating in the noses of water- 
cooled burners, it is a very good plan to have this returned to 
the hot well and used to feed the boilers, thereby reducing as 
far as possible heat losses. The burners referred to above are, 
of course, used in conjunction with the Holbeck pneumatic 
system of distributing coal, which has this great advantage 
over other systems that the primary air and coal are thorougbly 
mixed whilst being distributed through the mains to the various 
units to be fired. In other systems where the powdered coal 
is fed direct to the burner from a storage bin by means of a 
screw conveyor, the feed is not always uniform, as powdered 
coal will often flush through a screw feeder, and at other times, 
owing to bridging over in the fuel hopper, the supply to the 
screw feed may be interrupted. 

It has often been laid to the discredit of powdered fuel 
firing that the refractory lining of the combustion chambers 
is rapidly burnt out owing to the high temperatures ; but those 
temperatures are no higher than are experienced in a number 
of metallurgical processes, where the air for combustion is con- 
siderably preheated by recuperation or regeneration. This 
rapid burning out, which undoubtedly happened in a number 
of early cases, was principally caused by the scouring action 
of the flame. This trouble has been surmounted by the 
reduction of velocities of the flame used and by the improved 
construction of the combustion chambers. A great majority 
of the early installations of powdered fuel firing used very high 
velocities for the air of combustion, and a fiercely cutting flame 
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was produced. It has been the trend of all later installations 
to reduce these velocities. and therefore the flame now obtained 
is of a much softer nature : this has been the chief agent in the 
lengthening of the life of the brickwork. 

Also as regards the life of the refractorv lining of the com- 
bustion chambers. in one respect improved conditions are 
obtained with powdered coal firing as compared with hand 
firing. Witha hand-fired boiler. owing to the constant opening 
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of the furnace door for stoking, cold air is drawn into the com- 
bustion chamber, and a constant contraction and expansien 
cf certain portions of the lining takes place which is very 
harmful. These, with the improved construction of the com- 
bustion chamber, tegetFer with the better quality of refractery 
bricks now obtainable. have brought the life of the brickwork 
of a powdered fuel fired boiler in line with a mechanically or 


hand-fired boiler. 


The Practicability of Transmission Lines at 
Highest Voltages in this Country. 


By G. V. TWISS, M.I.E.E. 


Swmmary.—There are various considerations which have militeted against the use of overhead lines. 


account of restrictions of one kind and another. 


The author shows that other difficulties are often exaggerated. 


These are largely on 
For example. 


trouble docs not arise through climatic conditions. The economy is undoubted when the voltage is above a certain limiting 
o . . . . . 
value. The cost of maintenance is in favour of underground cable, but this advantage mav be reduced in the near future. 


Damage due to breakage is practically negligible. 


It is shown that the use, cr non-use, of overhead transmission at high 


voltages in this country will have an important bearing on such matters as electricity supply in agricultural areas, foreign 
trade and the training of engineers. 


S E e a iaa ee Se 


HE use of high voltages for the purposes of transmission 
of electrical energy is the modern development. which 
characterises electrical engineering of to-day, and difieren- 

tiates it from earlier practice. Because of this modern develop- 
ment it has become practicable to achieve the greatest economy 
of generation by centralising generating plants in places favour- 
ably situated as regards the means of production—whether 
water-power for hydro-electric stations, or coal and cooling 
water for steam stations—and the decentralisation of such 
economically-generated energy necessitates transmission, 
which, to be correspondingly economical, must be at more or 
less high voltages. 

In the case of water-power, if used for the purpose of gene- 
ration of electrical energy, such energy must be generated on 
site, and hence water-power using countries, owing to this 
characteristic of water-power, have been forced to centralise 
generation on such sites, and consequently to develop high 
voltages to enable them to economically transmit over the 
more or less long distances to the consuming points. On the 
other hand, coal can be transmitted in trucks, and used for the 
generation of electricity on sites close to the consuming points, 
and hence in countries such as this country, which have 
depended chiefly upon coal for the generation of electricity, 
this characteristic of coal has led largely to decentralisation 
of generation, and in consequence high voltages have not been 
developed tu anything like the same extent as elsewhere. 

Centralisation of generation, and its attendant decen- 
tralisation by high-voltage transmission is, however, un- 
doubtedly necessary for economy. 

There are important areas in this country where the genera- 
tion of electricity is already centralised in large stations 
utilising generating plants of such sizes as ensure the maximum 
efficiency practicably obtainable, and located favourably as 
to coal and cooling water, and where these stations feed 
extended areas, such energy is transmitted at voltages (mode- 
rately high) corresponding to the loads and distances to be 
negotiated. With these little can be gained by further 
centralisation. 

There are, however, numerous plants supplying loads, 
the generating units necessary for which are of sizes far below 
those necessary to obtain maximum efliciency, and these and 
even others with generating units of efficient size, are often 
located unfavourably as regards coal and cooling water, and 
all these, in the national interests on grounds of economy and 
all that follows therefrom, it is necessary to centralise by 
supplying such loads from stations favourably situated, 
both as regards the size of units and means of production. 

The further step of inter-linking is of additional advantage. 
Such inter-connections may be considered as extended bus- 
bars. To centralise generation in main areas, and inter- 
connect, 1s equivalent to the centralising of all in one station, 
and has obvious advantages. 


That we must generate economically by centralising our 


electricity supply throughout the country in stations favour- 
ably situated in regard to the means of production is not 
questioned by responsible engineers in this country. That 
we must transmit such energy either through main trans- 
missions or inter-connections at the economical voltage 
corresponding to the loads and distances, provided that 
such economical voltage is low enough and can be trans- 
mitted with cables, is also not questioned. Should, however, 
such economical voltage be above that practicable with 
cables—as in many cases it must be—when overhead trans- 
mission lines are the only practicable system, then that we 
should use such economical voltage and overhead trans- 
misison lines is questioned by some engineers on various 
grounds, which are discussed below. 


PRACTICABILITY. 


There are already over 2,000 miles of overhead trans- 
mission lines in work in this country at pressures up to 33,000 
volts, and the fact that owners of existing lines are continually 
extending them must be taken as pretty conclusive evidence 
that there is no general disability in regard to the use of such 
lines in this country. | 

There are, however, some material difficulties and restric- 
tions which militate against their use, as for example :— 

Difficulties with regard to wayleaves due to the unrestricted right of ` 
landlords to refuse wayleaves. 

Local authorities’ veto. ; 

Post Office requirements regarding overhead lines in proximity to or 
crossing Post Office wires. 

Board of Trade Regulations limiting the areas in which trans- 
mission lines may be used, and imposing certain technical requirements, 
which are unnecessarily stringent in some respects. 


These difficulties certainly give some ground for a predilec- 
tion in favour of transmission voltages low enough, if not to 
avoid overhead transmission lines altogether, at any rate to 
enable the use of cables in places. Certainly but for these 
difficulties the use of overhead lines would be more exten- 
sively developed than they are, and that there should be so 


many miles of overhead lines notwithstanding these diff- 


culties shows that overliead lines must have very strong claims 
indeed. 

Climatic and Atmospheric Considerations.—One sometimes 
hears the views expressed that an overhead line much higher 
than 33 kv. is impracticable in this country for reasons of our 
climate, dust and soot in industrial areas, corona and the like. 
The writer is prepared to state that there is nothing in our 
climate or atmosphere which would prevent a transmission 
line at 100,000 volts working successfully in this country. 

An overhead transmission line may be considered as con- 
ductors insulated as far as possible by air. In the absence of 
“sky hcoks,”’ however, there must be points of support—te., 
the insulators and their supporting structures. 

If the amount of rain in our climate be considered one of the 
objections, then the reply is that for high voltages it is an 


JUNE 27, 1919. 


advantage. With the highest voltages insulators give higher 
insulation under rain than dry,* and the higher the voltage 
the nearer this condition is approached, and in any case the 
effect of rain is to improve the characteristics of the insulator 
by reducing the potential across the most stressed shells. 

= If another objection be the possible deposition of dust or 
soot upon insulators, then our rain will tend to keep them 
well washed. In any case, such deposits do not materially 
reduce the insulation, as is shown by existing practice in 
industrial districts at 10 kv. and 20 kv. Insulators are, or 
should be, proportioned according to the voltage, and just as a 
suitable insulator for 20 kv. does properly insulate 20 kv. 
notwithstanding deposits, so also will a suitable 100 kv. 
insulator properly insulate 100 kv. 

_ Deposits of salt will reduce insulation more than ordinary 
industrial dust deposits. Salt incrustration is only likely 
to be experienced on transmission lines working on the coast 
which may be subjected to salt-laden moisture; this, upon 
evaporating, may leave an incrustration which may subse- 
quently be subjected to rain. 

The writer was concerned with some tests which were madet 
upon insulators treated to form a salt incrustration, with the 
incrustation alternatively moist, dry and under rain. These 
tests showed that with the salt incrustation dry, the reduction 
ofinsulation is inappreciable. With the salt incrustation moist 
the test figures are about 20 per cent. less than an ordinary 
spray test. When subjected to rain, however, the insulation 
improves, owing to the salt incrustation being dissolved and 
washed off. Hence, a 20 per cent. increase in insulation over 
ordinary requirements is sufficient to make adequate the 
insulation of a transmission line working on an exposed part 
of the coast, which is therefore quite practicable, and as 
salt incrustation is materially worse than any dust or soot 
deposits, the latter cause no impediment. 

There can be little objection on the score of lightning, as, 
fortunately, the amount of lightning in this country is com- 
paratively small. Some of the transmission lines in this 
country work satisfactorily without any lightning prctection 
device at all ; and the capacity of a short length of cable, and 
the end turns of the transformer extra insulated for the pur- 
pose, are depended upon to reduce the steepness of the wave 
front and reflect back any surges due to lightning or other- 
wise which may occur. 

In any case, avoidance of trouble from lightning on the 
line itself largely depends upon the insulators being properly 
designed, so that the potential gradient across the shells 
under high-frequency conditions remains balanced, and the 
formation of corona on the highly stressed shells is not depended 
upon to make them balance. The Victoria Falls & Trans- 
vaal Power Company operate their 88,000-volt transmission 
lines in what is probably the worst lightning area in the world ; 
yet they have had little or no trouble due to lightning since 
they have used really sound insulators, and it is comforting 
to know that these insulaters were made in this country. 

As to corona, the voltage at which corona starts depends 
mainly upon the size of conductors and their distance apart. 
Tke highest voltages likely to be justified economically can be 
negotiated without excessive corona loss with reasonable sizes 
of conductors and spacings, and the limit to the voltage which 
can be practicably vsed is determined by economic considera- 
tions, and not by corona. 

With regard to the humidity of our atmosphere and impuri- 
ties in the form of smoke and the like, tests taken by F. W. 


* The ratio of the capacity of one shell to another (7.¢., the scries capa- 
city), and the capacity of each shel! to earth (/.¢., the shunt capacity) 
determines the distribution of potential over such shells, t.e., the 
higher the ratio of series capacity to shunt capacity, the better 
and more even the distribution of potential over the shells, and conse- 
quently the lower the potential across the most stressed shells. Under 
rain the series capacity is, of course, increased due to the wet conducting 
surfaces, and also the leakage current over such surfaces adds itself to 
the series capacity current. Hence with insulators for the highest 
voltages the insulation is higher under rain than dry (see the writer’s 
Paper, ‘‘High-tension Overhead Transmission Lines,” ‘ Journal ” 
I.E.E., 1917, Vol. LV., pp. 425-426). 

t Carried out by Messrs. Bullers, Limited. 
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Peek, jun., show that these have little effect upon the critical 
voltage upon which corona starts. There is, therefore, 
nothing in our atmospheric conditions, so far as corona is 
concerned, which would prevent the use of transmission 
lines at voltages as high as may be necessary on economic 
grcunds. 

Economy, 

A comparison of the cost of overhead lines versns cables 
must necessarily take into consideration the relative capital 
costs and also the relative maintenance costs. In a case 
where the voltage is such that either an overhead iine or a 
cable can be used, the higher the voltage the cheaper is the over- 
head transmission line as against a cable. A figure hae been 
published* which shows a ratio of approximately two to one 
in the favour of transmission lines. This figure is based upon 
pre-war conditions, and may not be true under present un- 
certain conditions, but doubtless when prices become more 
normal and settled it will remain approximately true. 

In many cases, owing to the existing difficulties and restric- 
tions previously referred to, it has hitherto been difficult and 
sometimcs impossible to run a line without having to drop 
down to cabler to negotiate crossings of post vffice lines, 
railways, &c. Moreover, the Board of Trade Regulations 
increase cost. For example, the factor of safetv of 5, as com- 
pared with other countries’ factors of safety of 5, reduces the 
economic span length—7.e., increases the number of poles, or 
for given spans increases the heights of poles; and the fact 
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Fig. 1.—100,000-voLT LINE, TATA HYDRO-ELECTRIC POWER COMPANY, 
INDIA. CROSSING AT THANA CREEK. SPANS OF 1,175 FT. 


that elasticity is not to be taken into account aggravates the 
inefficiency still more. The hoped-for removal of these 
difficulties and the modification of the restrictions should 
materially increase the advantage of cost in favour of over- 
head lines. 

Further, many lines are erected without regard to the 
economical span length. On a great many of our lines the 
span lengths are too short for economy. A transmission 
line may be designed for the same security with any reason- 
able length of span, and the saving in cost between an un- 
economic span and an economic span often amounts to £200, 
£300 or even £400 per mile. 

Fig. 1 shows some interesting long span werk for Tata H.-E. 
Power Company (Alfred Dickinson & Company, consulting 
engineers), though this is done in this case for expediency, and 
not for economy. 

Where the transmission is across rough mountainous or 
marshy country, such transmission can best be negotiated by 
an overhead line, which can take as near as possible the 
shortest road, or as the crow flies. A cable could hardly be 
laid in such environments unless it be made to follow the 
course of some neighbouring reads, when the added length 
of which would materially add to the cost of such cable. 


* See B. Welbourn, “ British Practice on the Construction of Overhead 
Transmission Lines,” “ Journal ” J.E.E., 1914, Vol. LII., p. 178. 
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There are great possibilities in regard to the use of elec- 
tricity in agricultural districts. The individual smallness of 
such loads, however, may make any heavy expenditure in sup- 
plying the same impracticable, which indicates such loads 
being supplied by tapping overhead lines, and the use of out- 
door sub-stations or small transformers mounted on the poles 
and outdoor switches. The great economy of outdoor sub- 
stations is now fully recognised abroad, and such practice is 
being developed. Outdoor sub-stations are a type of con- 
struction which ranks, and goes hand-in-hand with overhead 
lines, and to that extent is largely incompatible with the use 
of cables. 

Any consideration of the economy of transmission lines 
versus cables must therefore take into consideration the 
possibility of the use of outdoor sub-stations to supply loads 
otherwise impracticable of supply. That such agricultural 
demands of electricity should be supplied is highly important 
from the point of view of the development of agricultural 
resources of this country, and the stimulation of village 
industry. 

MAINTENANCE. 

The maintenance cost of an overhead line as against a cable 
expressed as a percentage of capital outlay is in favour of 
cables. So far as figures are available, however, this per- 
centage in regard to overhead transmission does not appear to 


Fic. 2.—7'RANsMISSION LINE, STAFFORDSHIRE, ENGLAND. 


be as large as twice that of cables. On the other hand, the 
capital upon which the percentage is based is, say, one-half of 
that of cables, so that the yearly expenditure upon main- 
tenance expressed as a sum of money should not exceed that 
of cables. 

Transmission line practice hitherto has been the use of poles 
almost exclusively of either wood or steel. Both of these 
are subject to deterioration, and to maintain steel, especially 
in an industrial district, requires considerable attention in the 
way of painting. If, however, poles of reinforced concrete are 
developed commercially, such deterioration and maintenance 
of poles would be largely reduced, and the writer hopes that 
certain developments with which he is concerned will result 
in reinforced concrete poles becoming really commercial, and 
hence becoming more widely used. 

The breakage of insulators by malicious stone throwing is a 
matter which has hitherto sometimes occurred, though for- 
tunately not very frequently, but in any case developments 
in hand may entirely overcome this trouble, whilst still using 
porcelain which is the only really suitable material for high- 
tension insulators. 

In other words, any disparity in the cost of maintenance of 
overhead transmission lines which may have hitherto existed, 
may as the result of pending developments, be largely reduced 
if not entirely removed. 
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SAFETY. 

The earthing of all metal work, and*the prevention oi 
climbing by the use of barbed wire required by the Board of 
Trade, minimises the troubles due to touching or mischievous 
climbing of transmission line supports. This, therefore, only 
leaves the question of risk due to wires breaking, and in falling 
coming in contact with people. The possibility of a conductor 
of the size used for power transmission breaking is very small 


Fic. 3.—Roap STRADDLING TOWER. 


indeed, as is referred to later. In any case, by the use of 
modern protective systems, such as the Merz-Hunter system, 
a live conductor on breaking is made dead before it has time 
to reach a person underneath. Moreover, even when the 
Merz-Huntcr system is not used, a simple and cheap guard, as, 
for instance, that advocated by Mr. Trotter, in the form of a 
triangle of wire terminating on the earth wire near the pole, 
by earthing a broken wire on its recoil, greatly reduces danger 
due to falling wire. 

| ' Fig. 2 shows such a device in use. 


Fia. 4.—T ATA CONSTRUCTION AT ROADWAY CROSSING. 


Fig. 3 (reproduced from an illustration in the “ Electrical 
World,” January 11, 1919, p. 75) shows a portion of the trans- 
mission line of the Tasmanian Government, and illustrates 
an interesting tower to requirements of Messrs. Alfred Dickinson 
& Company, consulting engineers, with the design of which 
the writer was concerned. Note the straddling of the roadway 
and the traffic going through the archway formed by the tower. 

Fig. 4 shows an interesting roadway crossing. 
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There is probably no greater risk of dager from overhead 
lines than that due to the explosion of cable jomt boxes which 
occasionally occur. Such rare happenings, however, would 
not Justify any demand for the abolition of such cases any more 
than the risk of street accidents would justify the abolition 
of motor omnibuses or the like. 

On the score of risk of injury to persons due to transmis- 
sion lines, the danger is so negligible that the most timorous 
and conscientious person could have no objection to it on 
that score. In fact, on that score there is no valid reason why 
a transmission line should not run down a public thorough- 
fare. For instance, in London, Ontario. the writer under- 
stands thev have a 1C0,000-volt line running through the 
town and 33,0C0-volt lines supported on brackets from the 
houses ! 

Apart from the danger (which is neghgible), the breakage 
of a transmission wire must be considered from the point of 
view of continuity of supply. 

In thinking of wires coming down one must carefully dis- 
criminate between overhead lines used for high-voltage power 
work and those for telegraph and telephones. The latter 
often come down in storms, whereas the former—power lines— 
do not. Telegraph and telephone lines are, of course, erected 
with materially lower factors of safety, and—which is probably 
more important—with a lower assumed loading than power 
lines, which accounts to some extent for their respective 
behaviour. The chief factor, however, is the effect of the 
loadings (wind and/or ice or snow) in respect to the size of the 
wires used for the respective purposes. As the diameters of 
wires reduce the corresponding section reduces as the square. 
Hence, with a given load and reducing diameters the stress per 
unit area increases as the square. Hence, also, with increasing 
loadings and a given diameter the stress per unit area increases 
as the square. If, therefore, the loading be under-estimated, 
the stress per unit area becomes greater than a small wire 
will bear, and it breaks. As wires of larger and larger diameter 
are used the ability to withstand certain loadings increases 
as the square, so that. with wires of a reasonable size, as used 
for transmission lines, the possibility (if any) ef their being 
broken by snow or other loadings is very remote. W hereas 
the smaller the wire the more and more likely it is to be broken 
by a snow loading. 

This is amply shown by the remarks of Sir William Slingo 
(in the discussion of the writers Paper before the I.K.K.). 
in which he stated that in the great storm of March 27 and 
28, 1916, over £300,000 worth of damage was done to telegraph 
and telephone lines in this country as the result of snow and 
wind, but not a single wire weighing 600 1b. or more per 
mile (54 S.W.G., or 0-2 ð | in diameter) was broken down, whereas 
100 lb. to the mile wire every storm breaks down. (Note.— 
They are all hung with the same alleged factor of safety.) 
The only power conductors that have ever come down due to 
loading are small wires below the sizes which are ordinarily 
used for transmission. Efficient transmission conditions 
rarely, if ever. indicate a small wire if they do a larger one 
should be substituted for safety. 

In the writers opinion the best wav to ensure this would 
be for the Board of Trade Regulations to be modified by 
increasing the assumed loading, and reducing the factor of 
safety. This really increases the actual factor of safety on the 
larger ones. The tighter stringing thus obtained on all lines 
using reasonable sizes of conductors, reduces the possibility 
of wires swinging near enough together to arc across.* 

Another important matter in regard to continuity of supply, 
is the insulator. Fortunately, ce the design of insu- 
lators has been adequately tackled in this country, so that it 
18 now possible to get insulators of the highest efhiciency 
of British design, which, when manufactnred of the recog- 
nisedly superior British porcelain, result in insulators of very 
high characteristics indeed. Moreover, developments are 
still going | forw ard, so that, how ever high a reputation Insu- 


* This matter is now being gone into Ly a Spee ial Committee of the 
LE.E., upon which the writer sits. These remarks were, however, 
written before this Committec was inaugurated. 
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lators of British design and manufacture have already secured, 
their future attainments will be higher still. 

As already stated, transmission lines have been erected in 
all countries of the world at the highest voltages, and not- 
withstanding that some are through the worst lightning dis- 
tricts, engineers have not been deterred on that account, 
and modern methods of lightning protection have been found 
adequate to ensure freedom from trouble. British engineers 
who have been concerned with high-tension transmission 
line problems at the highest voltages, are fully au fart with 
such methods of lightning protection, and the proper applica- 
tion of such methods, both as already utilised and as im- 
proved by British engineers, should adequately ensure that 
supplv through British transmission lines will not be adversely 
affected by atmospheric disturbances. 


CONCLUSION. 


It would seem therefore that there is no valid reason, either 
climatic or in respect to safety or continuity of supply, why 
overhead transmission lines should not be used in this country 
up to as high voltages as economy justifies, be it 100 kv. or 
more, and the only impediment is the existing difficulties and 
restrictions already referred to, the removal or modification of 
which will remove the only impediment. 

Where the economical voltage is within that which is prac- 
ticable with cables, an overhead line, if designed with adequate 
knowledge of this special branch of engineering, and soundly 
constructed, will give efficient service and cost less than under- 
ground cables, and will also give, in conjunction with outdoor 
sub-stations, important additional advantages in respect to the 
supply of agricultural and village requirements, which loads, 
however great they may be in the aggregate, may not be indi- 
vidually sufficient to supply commercially otherwise. 

When the economical voltage is above that which is prac- 
ticable with cables, then the transmission line is the only 
practicable method, and to use a lower uneconomical voltage 
would be a double inefhiciency. 

It would be deplorable if, when we get the opportunity to 
centralise generation, and thereby achieve the greatest genera- 
tion economy, we were to decentralise such energy by any- 
thing short of the correspondingly highest economy of trans- 
mission. Moreover, the world as a whole has accepted high- 
voltage transmission by overhead lines at the highest voltages, 
and our overseas Dominions are rapidly developing their use. 
They will doubtless wish to obtain as much as possible of their 
material, including their high voltage material, from this 
country. We have in this country transmission engineers 
who are capable of designing transmission lines, and trans- 
mission line material of the highest efficiency, and we have 
manufacturers who can manufacture such material equally 
well. If, however, overlead lines at the highest voltages are 
taboo in this country, notwithstanding our engineers’and manu- 
facturers abilities,our overseasDominion and foreign purchasers 
will hesitate before placing their orders for such material in this 
country. as they must think that either we are frightened of 
high voltage in Great Britain or we do not understand it. In 
anv case, thev would consider that we have no home ex- 
perience, and they would therefore fecl much safer if they 
bought their material from, say, America, where the thousands 
of miles of line in use at the highest voltages show that American 
engineers must have knowledge of them, and are not afraid to 
use them. Human nature being what it 1s, one must expect 
such overseas and foreign purchasers to play for safety, and 
take the latter course to the detriment of our commerce, to the 
technical disadvantage of our engineers, and with loss of oppor- 
tunity and experience to our manufacturers. 

There is still another side to the question, which is that, if 
this country does not have transmission lines at the highest 
voltages, w here are young engineers goirg to get experience of 
modern engineering—as engineering which does not embrace 
high-voltage work cannot to-dav be called modern engi- 
neering—and hence, therefore, what engineers are going to 
get the important engineering positions in connection with the 
building and controlling of hydro-electric and high-voltage 
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engineering unndertakings in our Dominions and elsewhere ? 
When a position is open for an engineer to a modern electrical 
engineering plant, such as those in Canada, New Zealand, 
Tasmania, &c., using 100,000 volts and the like, the position 
of a British engineer, however naturally able he may be, who 
can only acknowledge experience up to 30,000 volts, and very 
little of that, against his American competitor who can talk 
glibly of his 150,000-volt experience, is somewhat unenviable. 
It is earnestly hoped, therefore, that when the opportunity 
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comes along to have main transmission and inter-linkings in 
this country, that no shortsighted view will be taken, and that 
no groundless prejudice against transmission lines will be 
allowed to stand, and that such work will consequently be 
done on proper lines, which will embody high tension trans- 
mission lines at the highest voltages economically justified, as 
the only way of achieving economy of transmission equal to 
that of centralised generation, and at the same time safeguard 
the other important interests involved. 


Power Transformers. 


By A. F. BERRY. 


Summary.—The authorcalls attention to the great variety in the requirements that must be met in transformerdesign. In construction 

good workmanship is of the greatest importance, and this applies equally to repairs, which are not as simple as some people appear to 

think. In conclusion, attention is drawn to certain points which are sometimes forgotten in the design of buildings for sub-stations, 
such as the desirability of being able to run a crocodile truck into the building, and the need for ample head room. 


SPECIAL issue of Toe Erecrrictan, dealing with Central 
Station and kindred matters affecting the generation and 
distribution of electrical power,would scarcely be complete 
without reference to the larger, or power. type of transformers. 
Although the public regard the transformer as a small piece 
of electrical apparatus that is fixed to the wall for the purpose of 
permitting the most efficient modern electric lamps to be used 
at a lower pressure than the 200 to 250 volts common for 
domestic supply, the electrical engineer of to-day who concerns 
himself with the design, lay-out or running of a modern 
supply undertaking, has a very different conception of what a 
transformer is. There is, in fact, to-day, a very general idea 
gaining ground among leading operating engineers of this 
country at least, regarding the extreme importance attaching 
to the design and construction of the larger transformers. The 
large and cheap(?) German three-phase transformers which 
were supplied to the British colonies and other purchasers have 
had time in which to display their ` nastiness ” and disprove 
their cheapness. 

When prominent engineers purchased large single-phase 
British transformers for three-phase working and paid a fair 
and reasonable price,* they exhibited the sound engineering 
sense to which in a large measure they doubtless owe their 
prominence. Considerable development has taken place in 
transformer construction of late years, and the designs, methods 
and materials from which were evolved the smaller transformers 
for electric light supply have all needed modifying to conform 
to the infinitely more exacting requirements of the high electric 
power undertakings of to-day. 


VARIETY IN DEsicy. 

Big stations, with their larger generating units of 15,000 kw 
and upwards, cal! for serious consideration to be given to 
transforming plant for stepping up or stepping down the 
voltage. Generally speaking, questions relating to the design 
of transformers for handling a big supply of power must be 
left largely to the specialist firms concentrating on such matters. 
To ensure efficiency and long life for a transformer the basis of 
design must be suited to the purpose for which it is required. 
Transformer sets for chemical processes, electric furnaces, 
colliery working, rolling mills and a dozen other purposes call 
for different handling in design and different characteristics ; 
for instance, the problems attending the design and installation 
of furnace transformers difier widely from those connected 
with transformers to be fixed in a power station to “ step-up ” 


the voltage to, say, 50,000 or more volts for economical power 
transmission. 


* As to what is a fair and reasonable price, one cannot do better than 
quote the following from the Report of the Committee on Trusts: “ A 
definition of ‘ reasonableness’ has been given in parable form thus: A 
publican, who had the painters in, sent along to them some beer which 
had gone off a little. Inquiring later how they found it, he was told it 
was ‘just right.’ He said, ‘ How do you mean just right ?” They said 
‘ Well, Guvnor, if it had been any better we shouldn't ha’ got it, and if it 


had been any worse, we couldn’t ha’ drunk it, so what we say is, it was 
just right.’ ” 


In the one case the unit of current may be said to be 10,000 


amperes and the unit of pressure 1 volt : in the other case, 


the pressure is thought of in terms of 10,000 volts, but the 
unit of current may be still considered as the ampere. 

It is exceedingly difficult, if not impossible, in the short space 
here devoted to the consideration of power transformers to go 
deeply into the vital d:fierences of construction in windings, 
terminals, &c., that such diversity of purpose must bring 
before a designer. 


Fia. 1.—A MODERN HIGH-TENSION TRANSFORMER ( BRITISH ELECTRIC 
TRANSFORMER COMPANY). 


The accompanying two illustrations give some indication of 
what is meant by the above statement. To the right of Fig. 1 
is seen a man supporting the high-tension insulators for one 
limb of a three-phase transformer set suitable for stepping- 
down 4,000 kw. from 20,000 volts to 6,000 at 50 periods for 
ordinary sub-station work. The insulators on the transformer 
are practically to the same scale, so that a good idea is gained 
of the size of the plant. 
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Fig. 2 shows the low-tension terminal arrangements for a 
similar size of transformer for furnace work. Each purpose 
for which a transformer is required brings its perplexities 
to the designer, and the special treatment required is only 
brovght home by experience in each case. It is for this reason 
of the greatest importance that continuity of efiort be main- 
tained in transformer construction, as without it designers 
are apt to `“ think they know when they don’t.” 

Transformers, externally, bear a close resemblance to one 
another whether made by the finest specialist firm of the day 
or by those who periodically come back to this section of the 
industry to bear a hand. This noticeable external similarity 
of transformer cases is due to the fact that certain types of 
containing case are manufactured by specialist firms for 
several difierent transformer manufacturers. In transformer 
construction, however, as in most other matters, it is the inside 
of things that is the true inwardness of them, and that counts. 
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Fic. 2.—TRANSFORMER FOR ELECTRIC FURNACE Work (BRITISH 
ELECTRIC TRANSFORMER COMPANY). 


Apart from the importance of broad and fundamental features 
of design, the matters that appear mere details may very well 
determine the transformer’s rate of depreciation. 

It has been the privilege of the writer to visit typical trans- 
former shops in practically all the best manufacturing countries, 
and incidentally it has been his good fortune to take money 
for the use of transformer patents out of practically all these 
countries. One result of these visits to foreign shops has been 
to confirm the belief that England has always been much 
further ahead in engineering matters than she dares or cares 
to admit. A Continental or American house will, by good 
and persistent publicity of all kinds, impress even British 
buyers of plant with the importance of their wares and methods 
of construction. One is merely repeating what has been said 
before, but can scarcely be repeated too often, when one begs 
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manufacturers of English plant not to belittle their own effort 
but to try by every means to get buyers to realise how much 
good there is in their products and how inherently sound they — 
are. 

As the transformer itself is usually immersed ‘n oil and 
surrounded by a tank, which by comparison with the trans- 
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Fic. 3.—Top PLATE WITH SET SCREWS FOR HOLDING COILS IN PLACE, 
AS SEEN IN Fa. 1. 


former itself is very large, there is very little opportunity for 
a buyer to compare the amount of active material and the 
method of its disposal in two externally similar transformers 
rated at the same output. 

There are several reasons why the foreign designers of large 
transformers, and little ones too for that matter, desire to cut 


Fic. 4.—CROCODILE TRUCK WITH 2,500 Kw. OF TRANSFORMERS ON 
BOARD. 


their material, and it would surprise many buyers of Conti- 
nental and other transformers if they could but realise how 
much material there is in the best British transformers, as 
compared with others. 

Questions of transport, freight, customs duty, to say nothing 
of cost of production, cause many designers to economise in 
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the use of active material much more than is either desirable 
or safe. 

In the design of transformers England has, ever since their 
introduction, led. In the earliest days Messrs. Ferranti ex- 
pended much ingenuity and money in designing and con- 


Fic. 5.—A 10,000 K.v.a. THREE-PHASE TRANSFORMER FOR ELEC- 
TRIC FURNACES. WEIGHT 25 TONS, 50,000 AMPERES PER PHASE L.T. 
(FERRANTI). 


structing transformers for use in connection with the famous 
Deptford generating station. It is a far cry from those early 
days to those of the present, when the name of *“ Ferranti ” 1s 
again associated with transformer manufacture. 

Other manufacturers who have also run a transformer 
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. 6.—3,99) K.v.A. TRANSFORMER FOR OPEN AIR INSTALLATION 
(FERRANTI). 


department for many years are the Brush Company and 
Johnson & Phillips. More than 25 vears ago these firms were, 
with Ferranti, both making serviceable transformers for single- 
phase alternating current distribution. Had it not been for 
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the legislative handicaps and system of free imports under 
which the electrical industry of Great Britain has suffered, 
any one of these three firms who were making transformers so 
long ago might well by now have had an output of the largest 
transformers comparable with that of the biggest American 
or German houses. 

The British Westinghouse Company have built up a trans- 

former business in this country that will bear comparison, 
at any rate so far as quality of production is concerned, with 
their sister house in America. 
æ The British Electric Transformer Company, who have built 
up an exclusive business as specialists in transformer con- 
struction, have the comparatively modest number of 25 years’ 
experience behind them. ! eae 

It is interesting to remark that the larger transformers for 
electric furnace equipment during the war have been turned 
out by the 100,000 kw. Railway electrification in this country 
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Fic. 7.—A 7,800 K.v.A. OIL IMMERSED TRANSFORMER, 11,550/6,500 
VOLTS, SINGLE-PHASE (BRITISH WESTINGHOUSE). 


has also in recent years called for the better part of 100,000 kw. 
of the larger size transformers, and will call for much more. 

Fig. 4 shows a consignment of tanks for transformers of 
over 500 kw. capacity lying outside a transformer factory 
waiting their turn to be utilised. The number and size of 
these tanks form an impressive testimonial to the demand 
for this infant industry. , 

It is pleasant to be able to point out here that the work- 
manship, care and skill put into the best British transformers 
is aheaa of that found in other countries. It is probable that 
the desire to do a good job and keep on improving in the 
doing of it is not so suited to the American temperament 
as it is to that of the Britisher. The desire for quantity pro- 
duction and the reduction of labour to more mechanical 
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functions has militated against artizanship in other countries 
more than in England. It is, perhaps, that sense of artizan- 
ship for which we are world famous, and it certainly counts 
for very much in the construction of the larger transformers. 


THe NEED FOR GooD WORKMANSHIP. 


The question cf the extreme importance of good workman- 
ship brings one to the consideration of the question of repairs. 
Next to good design and the use of the most durable materials, 
the importance of workmanship ranks closely if repairs are to 
be avoided to such an extent as almost to be ruled out. 

It is becoming increasingly clear that if good workpeople, 
trained over a long period, are necessary to build the biggest 
transformer, no one of Jess skill should “ monkey about with 
repairs.” Any old doctor assists at the birth of a child, but 
human repair jobs of anv size are for the specialist. Far too 
much stress has been laid on the need for easv repair in trans- 
former design. It is sometimes—in fact, too often—taken 
for granted that the time and skill taken to repair a fault in a 
large transformer specially designed for easy repair rè in- 
considerable. It may be well to give one or two reasons why 
they are not inconsiderable. Large transformers have large 
parts, at any rate large coils, carcases, cores and terminals. 
The unfixing of coil-clamping devices, of core fastenings, of 
parts of the core itself, the manipulation of heavy sections cf 


copper windings and the electrical jointa in connections, the 


Fra. 8.—TYPE or PORTABLE TRANSFORMER OF 500 KW. FOR COLLIERY 
GALLERIES (BRITISH ELECTRIC TRANSFORMER COMPANY). 


removal from oil tanks, draining, &c., all take much time and 
skill. So much play has been made with the words “ facility 
of repair of large three-phase transformers ” that one is strongly 
tem pted again and again to remind the reader that, as in the 
hunting field so in that of transformer construction, “if you 
tide for a fall, you will probably get one.” In other words, 
quite a number of failures are conduced to, if not actually 
brought about by, the desire to make repairs appear relatively 
simple. 

In the writer's opinion, it is well for large transformers to 
consist of single-phase units, self-contained and built as per- 
fectly as possible, so as to give them the maximum of life and 
enduiuice. 

The question of spares then comes in. Take the case of a 
50,000-kw. generating set supplying power through two 
three-phase transformers of 25,000 kw. each for step-up 
purposes with a third one as a necessary stand-by. Now 
consider the alternative of six single-phase units of just over 
8,000 kw. each with two spares. We have eight of these 
Single-phase units, of which two constitute spares, that is to 
Say, one unit of cach set can be out of commission at any time 
without interfering with the supply. The eight single-phase 
Sets will cost less in prime cost than the three 25,000-kw. 
three-phase sets. The crane for handling the weights will be 
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more moderate in cost and any damage to oil through an 
accident in any one transformer will not be troublesome, 


__ whereas in the case of a three-phase transformer the oil for the 


whole set will be spoiled. It mav here be added that there is 
a growing practice to use S.P. units, as they are easy to extend, 
handle, &c. 

There is one point in connection with the housing of trans- 
formers that it is well to bear in mind, namely, the delivery 
and handling of transformers will be much facilitated at 
generating and sub-stations if care be taken to ensure the 
possibility of bringing the largest crocodile truck right under 
the transformer lifting crane. The turn-table for a crocodile 
truck requires to be some 32 ft. in diameter, and the truck 
itself will not go round a curve of a less radius than 400 ft. 

In the housing of transformers one can and should be 


. generous—let the transformer house be lofty, well aired and 


every facility be provided for receiving, unloading, unpacking, 
installing, inspecting and running the transformers. There 
should be provided head room, not only for placing trans- 
formers in pcsition but for raising them above and lowering 
them into their tanks in situ. And‘ having prepared a good 
home, get the best transformers for it. The engineer must of 
necessity depend on the manufacturer and must pay the price 
—little is to be got for little, and “ the best is cheapest in the 
end,” and at both ends of a transmission line. 

In conclusion, one can only recommend engineers and 
managers of large power plants to cultivate their own natural 
breadth of vision in regard to the selection and installation 
of plant generally and transformer plant in particular. The 
static transformer is very much more left to itself than most 
other plant and is just as vital a link as any in the chain 
connecting generator terminals to those of the consuming 
devices. 


Bare v. Weatherproof Covered Wires for Potentials Above 
This subject was discussed recently in a Paper by 
Mr. A. S. L. Barnes (reproduced in the “ Electrical News ’’). 
The matter was considered by a committee of the Hydro- 
Electric Power Commission of Ontario, but no decision was 
reached. 

The following tables give results of tests, and show compara- 
tive costs. The tests were not exhaustive and were erratic :— 


Table I.—Comparative Test on No. 6 B. & S. Double-braid Weatherproof 
Medium-hard-drawn Copper Wire. 


Weight. Tensile Ins. resist. | 
Ib. per strength. megohms per ' | Breakdown 
1,000 ft. mile, 15 hrs. | N voltages. 
TA. : | ow. he 
. Wire | Lb: per Immer- | After |; After 


Bare. ' Cover. (lb.) | sq. in. | Dry. sion, 


baking |boiling. 


rr rs cer re | ere | ee fe | re | eee 


A! 37,000| 23-6 | 3-85 |3,600 | 2,000 | 800 
B| 78-64, 101-8} 713 | 35,500} 12-5 2:74 | 3,000 | 1,200 800 
C | 80:77 103-5] 736 | 36,800) 17-75) 2-94 | 1,200 | 2,600 | 800 
D 79-25 102-1) 722 | 36,000 ("35-5 | 3-42 , 1,200 2,600 q 800 
Table II.— Relative Costs of Bare and Insulated Wires. 

| War prices. | Pre-War prices. 

' No. 6 No. 0. | No. 6. . No. 0. 
Bae dh coca ' 100. 100 | 100 >- 100 
D: B; Wo Piscicssivanitrporsraendtess 130 , 128 135 ' 135 
AL By. We Prusen 145 136 150 148 


Mr. H. B. Gear, chairman of the Committee of Overhead 
Lines and Inductive Interference of the N.E.L.A., stated in a 
letter that the presence of weatherproof insulation was of con- 
siderable assistance in minimising the damage to communica- 
tion systems which may become crossed with lines operating 
at voltages below 7,500 volts. At pressures above this voltage 
the insulation ceased to be of material protection. Mr. P. J. 
M'Clelland, chief engineer of the Electric Bond & Share Com- 
pany, of New York, stated in a letter that the slight temporary, 
generally undependable, protection afforded by the covering 
was usually more than offset by the largely increased wind and 
ice load which the covering occasioned. 


Not sufficient lengtn of wire used. 


9k 


* Compartive figures only. 


740 


THE ELECTRICIAN. 


JUNE 27, 1919. 


Some General Considerations in Regard to the Use 
of Powdered Coal for Firing Boiler Plants. 


By L. C. HARVEY. 


Summary.—The author gives a survey of the advantages of using powdered fuel. 
Banking of boilers is climinated, and overloads can be easily negotiated. 


and used successfully with higher efficiency. 


HETHER or not it will be permissible in the future to 
burn any fuel at all before it has been subjected to 
distillation, in order to recover the valuable by-pro- 

ducts, is a question that time alone will solve, but certain it is 
that recent progress made in the art of applying pulverised fuel 
has proved the efficiency of this system of boiler firing to the 
satisfaction of both consulting engineers and owners in America. 

Although powdered coal has been used with success in 
cement works for 15 or 20 years, and notwithstanding the 
economies introduced during the past four or five years in the 
iron and steel industries by the use of fuel in powdered form, 
its application to steam raising units has been the last one to 
emerge from the atmosphere of suspicion. 

It was thought by the pioneers in this art that boiler firing 
presented the simplest problem, but owing to the lack of 
knowledge of proper combustion areas, the effect of high 
velocities of primary mixtures and waste gases, and the im- 
portant influence of fine pulverisation, all early attempts to 
burn powdered coal under boilers were predestined to failure. 

The collective result of these initial and faulty methods was 
destruction of refractory combustion chamber linings and 
heavy deposit of insulating ash slag on boiler tubes. To so 
great an extent was this the case that special types of boilers 
were constructed to eliminate these troubles. 

The necessity for such a course is now past, and daring the 
last three years powdered coal has been applied to many 
different types of land boilers, marine boilers, locomotives, 
and even central steam-heating units with equal success. In 
America the water-tube and multiple-fire tube types of steam 
units are those invariably installed, so that no applications 
have yet been made in connection with the Lancashire type 
of boiler. 

This latter question will not be considered in this article, for 
it is the water-tube type of boiler that will be installed in any 
new generating stations in this country, and it is also this type 
which may eventually be changed over from hand or stoker 
firing to powdered coal firing if this latter method should be 
:ound advisable. 

There is no difficulty whatever that cannot be readily sur- 
mounted in applying powdered coal to Lancashire or any other 
design of boiler, and this question has been dealt with by the 
writer in an article which recently appeared in “ The Textile 
Recorder.” 

By pulverising fuel to a degree that 85 per cent. of the coal 
powder will pass through a 200-mesh screen (40,000 holes to 
the square inch), and by intimately mixing this powder with 
little more than the theoretical quantity of air required for 
combustion, ignition takes place instantaneously upon emer- 
gence of the coal dust from the burner nozzle, and every heat 
unit contained in the fuel, be the fuel of high or low value, is 
developed within the combustion chamber. 

It is possible by this means to reproduce the attractive 
conditions appertaining to oil firing, at the same time sub- 
stituting the cheaper solid coals of widely varying qualities 
for the expensive oil fuel. Any grade of carbonaceous fuel 
can be pulverised and used successfully in this manner, thereby 
realising steady combined boiler and furnace efficiencies of 
between 75 and 85 per cent. for all loads from, sav, 25 per cent. 
normal boiler capacity to 200 and 300 per cent. of makers 
rating. 

This feature cannot be too strongly emphasised in this 
article which is intended to bring out the special points in 
favour of powdered coal as a fuel for power-house plants. 


For example, any grade of fuel can be pulverised 


Owing to the fact that the fuel supply is entirely under 
accurate control by means of variable speed screw feeder 
mechanism attached to the fuel bunkers at the boilers, it can 
be readily seen that any fluctuation in demand upon the station 
can be instantaneously taken care of when boilers are fired 
with coal dust. So flexible is this method and so readily do- 
boilers respond to any increase or reduction of the fuel supply 
that a small reserve boiler plant can be relied upon to deal with 
heavy overload periods. Such a range of steaming duties with 
straight line boiler and furnace efficiencies cannot be thought 
of for hand-fired boilers, and the degree of flexibility indicated 
cannot be approached even with the most up-to-date mecha- 
nical stokers. By running boilers at high steaming rates it 
is also possible to reduce greatly the number of units normally 
connected to the steam ring under existing conditions. 

It is admitted that mechanical stoker firing is eminently 
efficient ator near normal steaming rate, but at high overloads 
this method becomes decidedly uneconomical as regards fuel 
consumption and quite impracticable for any length of time, 
owing to clinker accumulation and damage to grates and links 
through overheating. On the other hand, powdered coal-fired 
boilers can be run day and night for long periods at any load 
up to maximum output. 

Another point of importance to consider is the elimination 
cf all banking losses when powdered coal is used. Fuel con- 
sumed in many a central station for this purpose is consider- 
able, yet with coal dust firing the fuel feed can be stopped, the 
flue damper closed and the steam gauge will only show a fall 
in pressure of but a few pounds over a period of shut down of 
many hours. During this “ off ”’ period, moreover, there will 
be no severe contracting strain thrown upon the tubes, and 
the unit will be ready for connection to the steam ring within 
a few minutes of restarting the coal feed. 

‘AS regards boiler house staff, this can be considerably re- 
duced, for, with the exception of ash wheelers, the number of 
men actually required at the boilers will be the same as for 
oil firing. 

In order to give an example of what has been accomplished 
in America recently, with low-grade fuels in pulverised form 
for boiler firing, the writer would take the case of an an- 
thracite colliery.. The management of this colliery had been 
following progress made in the application of powdered coal 
as a boiler house fuel and fer use on locomotives, and they 
decided to look into this question to sce whether the waste 
culm washings at the mine could possibly be burned under 
the existing boilers. The actual fuel in question when 
dried contained but 24 per cent. volatile matter, and between 
20 per cent. and 30 per cent. of inert material, the B.Th.U. 
value being about 9,600. A mill plant was put up and a boiler 
equipped for trial with this fuel, with the result that a com- 
bined efficiency of 80-2 per cent. was readily maintained. 

The new power plant of 2,000 H.P. at this colliery is now 
being fitted exclusively with powdered coal-fired boilers to 
run at 200 per cent. rating and waste culm and washings, 
hitherto dumped back into the old mine workings, will be the 
only fuel used at the plant. 

Another test on a similar class of low-grade fuel has been 
carried out on a 500 H.r. Badenhauser boiler in the Vancouver 
district with equal success. 

That high-grade coals should be used under certain circum- 
stances in order to obtain maximum overall economy with 
this or any other means of applying fuel for boiler firing need 
not be overlooked, but it is important to know that it is now 
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possible to turn to good account such fuels as anthracite 
tailings, weathered lignites, mine tips, peats and sub-bitu- 
minous deposits and, furthermore, coke breeze siftings can be 
successfully burned in powdered form. 

In view of the important national question of erecting super- 
power stations for the supply of cheap electric energy through- 
out this country, it is quite conceivable that powdered coal 
systems of firing boilers are destined to play no insignificant 
part in this development. ' 

Consequent upon the distillation of oils and the extraction 
of fertilising agents, &c., from the raw coal, considerable 
quantities of residue cokes must result and it may be quite 
feasible to use this residue in powdered form without the 
admixture of any bituminous coal. This is the usual practice 
when burning pulverised low volatile fuels, and is necessary 
under certain conditions in order to increase the flash value 
of the fuel and to maintain the flame in the combustion 
chamber. If, on the other hand, anthracite culm containing 
but 2} per cent. of volatile matter has been so successfully 
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need not be entertained. There certainly will be no smoke 
from the power house stack. 

By separating out the incombustiles in this manner and 
owing to the non-production of soot and smoke, the heating 
surfaces of a boiler are maintained clean and at constant heat- 
conductive capacity. | 

Moreover, with but 20 per cent. excess air passing in with 
the fuel to be burned a relatively small volume of highly heated 
products of combustion results. These products pass slowly 
through the boiler, the damper being closed to reduce the pull 
at the flue outlet to w» in. water gauge draught. 

Clean heating surfaces in contact with highly heated gases 
are the explanations of combined furnace and boiler efficiencies 
of 97 and 98 per cent. Such figures are said to have been ob- 
tained under test conditions in America, but for every-day 
practice it is quite safe to rely upon an efficiency of 80 per cent. 
over practically all normal loads. ‘ 

In conclusion, the writer would emphasise the importance 
of making provision for a quantity of powdered fuel at each 
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Hıca Duty STIRLING BOILERS, FIRED WITH PULVERISED CoaL. 
Power house arrangement suggested by the Stirling Boiler Company, Ltd., showing “‘ Fuller ” powdered coal equipment. 


used, it should not be a difficult matter to so regulate any 
distillation process incorporated in the national supply schemes 
now under consideration, so that the residue coke may be of 
the requisite analysis to render this a valuable fuel for use 
under the power house boilers. 

The provision of ample combustion space in front of or 
under the heating surfaces of the boiler ensures the extraction 
of the ash content of fuel to a great extent in clinker or semi- 
liquid form in this chamber. Roughly, 60 per cent. or 70 per 
cent. of the ash content is dealt with in this way, the remainder 
in the form of light and more or less infusible dust travels 
through the boiler passes or tubes and can be easily removed 
as occasion requires. Not more than | or 2 per cent. of the 
ash in the form of dust will be emitted from the boiler house 
chimney, so,that the fear of creating a nuisance by dust settle- 
ment over buildings in the neighbourhood of a power station 


boiler. This amount should be sufficient to carry full gboiler 
load for eight hours or so, during which time any breakdown 
likely to occur in the millhouse or to the fuel conveying system 
can be attended to. 

In a power station, upon the regular working of which the 
comfort of householders and the continuity of electric supply 
for industry are dependent, it is most essential to make this 
provision. 

This is the only system advocated in America for power 
house work, and is the only one that can be approved by any 
station engineer wishing to be free from constant anxiety. 

For details of various American powdered coal systems, 
mill house design, costs of equipment, and results, the writer 
would refer those interested in this subject to the report 
recently issued by the Director of Fuel Research, whichis 
obtainable from any of the Government stationers. 
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Electric Transmission. 


Having regard to the Electricity Supply Bill and the 
impending use of larger power stations erected under more 
favourable working conditions, problems of transmission 
naturally occupy the minds of electricity supply engineers 
at the present time. It is, therefore, not surprising that a 
Paper on this subject should have been contributed to the 
Convention of the Incorporated Municipal Electrical 
Association held last week. The value of this Paper lies 
rather in the Appendixes than in the main text, for these 
include a number of calculations of costs of transmission 
at various voltages and for various distances. The Paper 
must have entailed a very great deal of work, and will no 
doubt prove very useful ; but it is a class of Paper which 
it is very difficult to criticise without having all the data on 
which Mr. PEARcE’s calculations are based. 

We think all engineers will agree that it is impossible to 
generalise on such a subject, and that each case must ke 
considered solely on its merits. Moreover, at the present 
time such calculations are particularly difficult, kecause 
the conditions are continually changing. It does not follow 
that the calculations of to-day will hold in five years’ time, 
and the position with regard to coal is quite uncertain. It 
may be unduly high for some years to come. On the other 
hand, we all sincerely hope that the various factors which 
are now contributing to high cost will pass away. The cost 
of coal is a very important matter where calculations aie 
made as to the distances over which transmission 1s com- 
mercially desirable. If a serious saving can ke made in the 
cost of fuel by placing the stations in a favourable locality, 
the distance over which it is desirable to transmit is very 
materially increased. 

It was noticeable during the discussion on Mr. PEARCE’S 
Paper that there was a strong tendency to endorse the 
view that main transmissions should te carried out by means 
of cables rather than by overhead lines. Here, of course, 
the question of voltage is a deciding factor, for it is a distinct 
disadvantage if the pressure must ke stepped down from, 
say, 60,000 volts to 30,000 volts where overhead lines give 
way to undergr ound cables on approaching a city. Hitherto 
a pressure of 33,000 volts has been looked upon as approxi- 
mately the limi for cables, but Mr. PEARCE now states that 
66,000 volts is a probable limit in the near future. If that 
is so, it has an important bearing on the transmission 
a but we cannot help thinking that a jump from 

33,000 to 66,000 volts is a very large advance in under- 
an cables, and that it may be desirable to go more 
slowly. 

With regard to the question of underground cables versus 
overhead lines, we should like to support the view put 
forward by Mr. C. H. Worprxcuay, and ask whether we 
are not crystallising our ideas rather too rapidly. We are 
so accustomed to cables, and to the good quality of British 
cables particularly, that we are, perhaps, a little inclined 
to treat too seriously the shortcomings of overhead lines, 
We may, for example, say that overhead construction 
cannot be so reliable and that it can ke moie easily damaged. 
Also we have the oft-recurring example of the failure of 
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telegraph lines when severe snowstorms occur. It is, 

nevertheless, well to remember that telegraph lines are very 
different from power lines, as is pointed out in an article 
by Mr. G. V. Twiss in our present issue; and the fact 
remains that in this country our experience of underground. 
cables is very large, whereas our experience of overhead 
lines. is comparatively small. On the other hand, on the- 
Continent and in America the position is very different. 

Overhead transmission lines are there commonly adopted, 
and, so far as we are aware, they are not found to be par- 
ticularly unreliable. We quite agree that underground. 
cables in many respects are preferable; but we feel that 
we should be careful not to disregard the experience of 
engineers in other countries and in other parts of the 
Empire, and to adopt a form of construction which is- 
certainly costly, although extremely good, without most. 
careful investigation of the results obtained elsewhere. 


Reviews. 
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Electrical Pocket Book for 1919.. 
Emmott & Company, Ltd.) Pp. 337. 


The “Mechanical World’ 
(London and Manchester : 
Price ls. net. 

The contents of the present edition have been enlarged and 
several sections, notably those dealing with alternators and 
alternating currents, transformers, fuses, electric lamps and. 
lighting, have been re-written. The earlier pait of the book, 
dealing with umts and definitions, resistance, batteries, mag- 
netic data, &c., follows familar lines. We then pass on to 
electrical machines, both direct and alternating current, where 
special attention is paid to operation and maintenance. The 
tabular treatment of dvnamo ard motor defects strikes us as 
practical and useful. New sections have been added dealing. 
with the use of fly wheels with electric motors and the care 
of commutators and brushes, and the section on electric motors 
in industrial science contains a useful table of horse-power 
required to drive machinery of various kinds. There are 
notes on accumulators and cables, wiring, telephones, meters, 
and measuring instruments and carthing, and a brief section 
on electricity in coal mines. The section on lighting contains 
a useful tabular comparison of the characteristics of the chief 
forms of electric lamps, and, considering the space available, 
is well treated, though definitions of the chief photometric 
quantities might preferably be added. The serics of tables at 
the end has also been extended and the 1919 editicn will 
doubtless be as welcome as its predecessors. 


The ‘‘Mechanical World” Year Book for 1919, (London and 
Manchester: Emmott & Company, Ltd.) Pp. 303. Price 2s. net. 
This Year-Book, which is devoted essentially to mechanical 
matters, again contains a considerable amount of condensed 
information, and, hke the companion electrical volume, has 
been largely re-edited. The usual sections on steam-engines, 
condensing plant, turbines, boilers, gas and oil engines, suction: 
gas producers, are presented, and ‘following this we find an 
important new section dealing with the properties of metals 
and alloys. The section on structural iron and steel work 
contains data for girder calculations and on steel and concrete 
floors. while shefting, gearing, gear cutting, milling machines 
and limit gauges receive appropriate treatment. In various 
ways these and other sections have been brought up to date 
and new matter added. Thus, the section on grinding now 
includes internal grinding, and cutting speeds are more fully 
treated. In the latter part of the book there are sections. 
dealing with air-compressors and conveying machinery, and a 
new chapter on steam heating has been added. The book is 
completed by a very useful series of tables, in which are now 
included tables of foreign weights and money. Altogether the 
book covers a very wide range, and its utility has “doubtless 
been increased by the additions to which we ha ve referred. 4 
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Aluminium Conductors for Overhead Power 
Transmission Lines. 


By ARTHUR JACOB. = 
Summary.—The author first summ arises a few general considerations relating to high voltage transmission lines, end then applies 


these to the use of aluminium conductors. 


The conductivity of aluminium and copper, their relative densities, tensile strengths 


and other qualities are discussed, and an account is given of sag problems and the considerations affecting the choice of wooden 
poles or steel towers. which have special advantages where large spans are used. The relative costs of copper, aluminium and 
aluminium-steel conductors are calculated, and finally a brief account of some typical transmission systems using aluminium 


cables is given. 


. 


HE use of aluminium for overhead transmission lines may 

be dated from the year 1898, when a system was in use for 

32 miles from the Snoqualmie River to the city of Seattle 
on Puget Sound, in the United States, and which attracted 
attention on account of its successfully withstanding a very 
violent storm that took place in the winter of the year named. 
This installation consisted only of a single circuit of No. 4 
B. & N. (0-166 sq. in. section) aluminium wire. Since that 
date many much larger svstems have been installed, including 
the 200 mile double-circuit tower lines from Bishop Creek in 
California, where modern high-tensile steel-cored aluminium 
cables were used. Single wires have now practically been 
abandoned, and flexible stranded cables are invariably used. 


SoME GENERAL CONSIDERATIONS. 


Before proceeding further. it may be well to present a few 
notes on transmission problems in general which affect all 
installations, whether using copper or aluminium conductors. 
In any power transmission scheme the lines themselves are 
strictly speaking non-productive. Therefore economy here is 
an important item. Besides the material for the conductors, 
the construction of towers, the choice of insulators, and es- 
pecially the maximum tension allowable in conductors, need 
careful consideration, 

Economy in transmission naturally indicates the selection of 
a high voltage, and for some time the rough rule of “ 1,000 volts 
per mile ” was generally adopted. With the very long trans- 
mission lines now employed in America and elsewhere this rule 
no longer applies, and maximum pressures up to 165 kv. for 
warm dry climates, and 120 kv. for higher altitudes, are now in 
Operation. 

In this country transmission pressures of over 20,000 volts 
are exceptional. In most cases the distances involved are so 
short that the cost of transformers is not warranted, and the 
transmission voltage is the actual voltage of generation. 
Modern alternators developing power at 10,000 volts, however, 
are quite standard machines, and in view of the extremely 
satisfactory operations of such machines, and the undoubted 
economy of transmission at the highest possible voltage even 
for short distances, it is somewhat difficult to understand 
why such transmission voltages of 2 kv. to 5 kv. are so common 
in this country. 

Where the distances are reasonably long and transformers 
are installed, it is even more difficult to appreciate the reasons 
Why really high voltages are not employed. The ratio of 
transformation has only a very small effect upon the cost of a 
transformer of any given rating, while insulation for 50 kv. 
can be made as safe for 10 kv. The explanation probably 
lies in the very severe safety precautions which are insisted 
upon when high voltage lines cross telegraph lines, roads, 
Tivers and buildings. 

In America and elsewhere very high pressures are employed 

even for relatively short installations, and in one recent 
Interesting installation, the 43 mile transmission system of 
the Tata Hydro Electric Company, India, a pressure of 
100,000 volts, or nearly 24 kv. per mile, is used. 
_ A. factor of importance when dealing with high voltage 
lines is * corona loss,” due to the ionisation and consequent 
breakdown of the air surrounding the conductors. Corona 
loss begins at one particular voltage, which is termed the 
‘critical voltage,” and this voltage depends, among other 
things, upon the size of the conductors, the spacing between 
the conductors, and the altitude of the line. 


The fundamental law, established by Mr. F. W. Peek, of 
Pittsfield (U.S.A.), gives the lowest voltage at which corona 
loss takes place as 

ey (kilovolts)=2-302 m.gaôr log o d'r, 
where eọ=critical kilovolts to neutral. 
my=irregularity factor, varving from unity for solid 
wires of smooth contour to 0-83 for a 
seven-strand cable. 
ga = constant =potential breakdown gradient =53-6 
volts per inch. 
O6=air density referred to the density at 25°C. and 
760 mm. barometer pressure as unity. 
r—radius of cable, inches. 
d==distance between cables, inches. 

To secure immunity from corona losses, the operating pres- 
sure should be less than the critical voltage as calculated from 
the above formula. For this reason, both the radius of cable 
and the spacing should be liberal, and the contour of the wires 
smooth. Low air density—or, in other words, high altitude— 
vives rise to discharge at lower voltages, whilst stormy weather 
will be found to decrease the critical voltage about 20 per cent. 
The question is of consequence in relation to the choice of 
material in conductors, because cases can be cited in which 
an unduly high corona loss seemed inevitable with copper con- 
ductors, but could, by suitable design, be avoided if aluminium 
was employed. 


CONDUCTIVITY OF ALUMINIUM AND COPPER. 
The first question for consideration, however, is naturally 


the comparative resistivity of aluminium and copper. The 
position is conveniently shown in the accompanying table :— 
Standard Resistivity of Copper and Aluminium at 20°C. 

| Copper. Aluminium. 

| Annealed. | Hard. | Annealed.) Hard. 
Density ...cccccscseeeeees 8-89 8-89 270 | 2-70 
Ohms (meter gram.) . 0-15328 0-15634 ! 0-07611 0-:07766 
Ohms (mil. foot) ......... 0-371 10-57 16-939 | 17-285 
Microhms, cm. cube...... 11-7241 1:7585 2-8159 : 2-8735 
Microhms, inch cube ...| 0-67879 0-69236 1-1087 |; 1-1313 
Increase per 1°C ......... ; 9-00393 0-00393 0-00393 |  0-00393 


Generally speaking, a conductivity of 60 per cent. of that 
attained with copper is about the maximum in practice for 


. aluminium conductors. If relatively low tensile strength were 


permissible, this percentage might be increased somewhat, but 
the above value represents a good average. Assuming 60 per 
cent. conductivity, the cross-section of an aluminium con 
ductor will be about 66 percent. larger than that of a copper 
conductor of the same length and resistance. In transmission 
problems, however, the density of the metal used for con- 
ductors is hkewise of great importance. Owing to the lower 
density of aluminium, anv length of aluminium with given 
resistance will weigh only half of the same length of copper 
having the same resistance. Moreover, as the price per Ib. 
of aluminium is at the present time approximately twice that 
of copper, the costs. owing to the above relation between weight 
and resistance, work out about the same. 

Since there is a tendency for a coating of oxide to form on 
aluminium surfeces, resistence needs to be measured with some 
care. A Wheatstone bridge is hardly suitable for accurate 
work in this case, and the Kelvin bridge or its modifications is 
preferred, because its readings eliminate contact resistance, 
and it is suitable for testing conveniently short lengths. 


744 


TENSILE STRENGTH OF ALUMINIUM. 

It is a matter of interest to note that, in common with all 
forms of wire, the tensile strength of aluminium shows a 
marked increase with decrease in size. But this does not 
greatly concern the transmission engineer, as only a limited 
range of sizes is commonly used. The sizes most generallv used 
for stranding are No. 12 8.W.G. to No. 68.W.G. As aluminium 
is lighter and more flexible than copper the strands can be 
larger with edvantage. No. 12 wire, with a diameter of 104 
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load of two wires of copper and aluminium of the same resis- 
tance will be as 2-00 : 1-66. Actually, therefore, when strung 
up on the line the copper cables are capable of carrying a load 
of only about 20 per cent. greater than the corresponding 
aluminium. In specifying for aluminium conductors, it is 
usual to call for an ultimate elongation of 34 per cent. on 5 in. ; 
an elastic limit of 50 per cent. to 70 per cent. of the ultimate 
strength and a modulus of elasticity of 8,000,000. For calcu- 
lating the working tension or the sag it is usual to assume 
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EQUIVALENT SPAM IN FEET 


Fic. 1.—GRAPHIC METHOD FOR SOLVING SAG PROBLEMS IN ALUMINIUM. 


Note that the “equivalent span ” is the actual span multiplied BY “ q,” 
l 


where “‘ q” is the ratio of the weight of the cable 


oaed with wind, ice, etc., to the unloaded weight of the cable. 


mils, has an average tensile strength of 26,000 lb. per square 
inch (for 60 per cent. conductivity) and an elastic limit of 70 
per cent., although these properties are not invariable, and 
reasonable latitude must be allowed. For a given area the 
breaking load of an aluminium wire is about half that for the 
same size of copper. Now, since the aluminium conductor is 
66 per cent. larger than its copper equivalent, the breaking 


that the stranded cable will have 90 per cent. the strength of the 
sum of the individual wires. The most important physical 
property of aluminium, after the tensile strength, is the expan- 
sion with increasing temperature ; this coefficient is about 50 
per cent. greater than with copper. Now, it is frequently 
urged that this forms a serious disadvantage because the wires 
will have a correspondingly greater sag in summer. This 
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statement, however, quite neglects the fact that the elasticity 
of aluminium is almost double that of copper, and the effect | 
on the transmission line of an increase of temperature is, first, a 
thermal expansion resulting in an increase in sag and a diminu- 
tion of the stress. and this diminution in stress then results in a 
reduction in the elastic extension of the line. 


The result is that 


Fic. 
(SOUTHERN SIERRAS Power Co). 


a copper and an aluminium line erected with equal sags on a 
cold day will have approximately the same sags on a hot day. 


Physical Properties of Copper and Aluminium. (Average Values for 
Wires of No. 6 to No. 12 S.W.G. 


— Copper. | Aluminium 
Tensile strength, lbs. sq. inch ............ 56,000 to 62,000 26,000 to 33,000 
Elastic limit, lbs. sq. inch ................5- 42,000 to 46,000 18,200 to 23,000 
Modulus of elasticity, lbs. sq. inch ...... 16 x 10° 9-8 x 106 
Elastic extension (feet per foot per 1b. 
an I E TETT ATE AOR ETS 0-0625 x 10-° | 0-11 x10-® 
Thermal extension (feet per foot per 
OE) A EEE ANE TEE EE | 94x10- 13°6 x 10-6 
Thermal extension (feet per foot per, 
FEF senpe | 170x10 24-5 x 10-8 
Melting point degree Fahr. ............... 2,010 1,210 
rer Trier 1,100 655 


Melting point degree Cent. 


TENSION AND SAG PROBLEMS. 


The factor of safety has an important bearing on trans- 
mission work. The use of too high a factor of safety, bes des 
involving unnecessary expense in construction, results in 
unduly slack wires, and in some cases where the original 
slack has been accentuated by the natural vield of 
materials, short circuits from heavily sagging wires 
have occurred. The greatest stress in a transmission 
line occurs at a low temperature when sleet accumu- 
lations have formed on the wires with a wind pressure 
in addition. The stresses which occur are readily 
calculable if exact particulars of the temperature, wind 
pressure, and weight of snow accumulations are known, 
and by so arranging the sag during the erection it is 
possible to arrange for the stress in the conductors to 
be any desired value under any particular weather 
conditions. 


The difficulty is, of course, to fix the severe 
Weather conditions which are to be allowed for, 
and there is naturally a very great diversity of opinion 
among engineers in difierent countries on this matter. 
The british Board of Trade take weather conditions 
volving no ice coating at all, but assume a wind 
pressure of 25 lb. per square foot on 60 per cent. of the 
conductor area. In order to take care of the possibility 
of the Occurrence of worse weather conditions than this, it is 
required that the stress with this wind pressure shall not exceed 
one-fifth on the breaking of the cables. This method of working 
is, however, somewhat unsatisfactory, since a wind load has a 
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relatively larger efiect upon a smaller diameter cable, with the 
result that should worse conditions ever occur a large diameter 
cable is operating at a smaller stress than that permitted in a 


small diameter ca ble. 


In America there is no general standard for overhead line 
construction across open country, this being left to the 
discretion of the engineers concerned. The various 
States have ordinances covering the crossing of 
telephone lines, highways, railway lines, &c., and these 
are rigidly enforced in the interest of the public safety. 
With a view to co-ordinating these various regula- 
tions the National Electric Light Association, through 
its Joint Committee, has drawn up a schedule of 
recommendations for line construction at crossings, 
and these have been very widely adopted. The factor 
of safety for either aluminium or copper conductors 
is 2, and three difierent classes of loading are 
specified :— | 

Class A : Wind, 15 lb. per square foot, no ice. 
Class B: Wind, 81b. per square foot, 4 in. ice- 
Class C: Wind, 11 lb. per square foot, ? in. ice. 


All these are figured at a minimum temperature 
of O°F. These are supposed to be the worst conditions 
which will occur simultaneously, and the class of 
loading is selected in accordance with the latitude 
and general winter conditions. The maximum 
load on the cable under any of the above conditions 
will not exceed half the ultimate strength ; in other 
words, the factor of safety will be 2. The class B loading is 
used quite extensively not only for crossings, but also for work 
in open country, where good and conservative design is required. 
Of course, in northern and stormy latitudes the class C values 
are taken, whilst in some more favourable locations sleet is not 
allowed for. 

An impoitant point which should not be overlooked is 
that even if weather condit:ons occur in which the stress in the 
conductors should, according to our calculations, exceed the 
elastic limit, the lines are not injured; because after the 
elastic limit a very small increase in stress results in a com- 
paratively large elongation of the cables, while the small increase 
in the length of the cable between the supports thus provided 
causes a very considerable reduction in the stress. As an 
example of this I may refer to the aluminium power lines of 
the Hydro-Electric Power Commission of Ontario, Canada, 
which were. for the most part, erected to reach the elastic limit 
with a 4 in. ice coating and 8 |b. per square foot, wind pressure 
atatemperature of 10°F. In mid-winter these conditions some- 
times obtain with a temperature as low as —25°F., but no 
trouble is experienced. 


Fira. 3.—DrapD-ENp CLAMP FOR ALUMINIUM-STEEL CABLE AS USED ON THE 
SOUTHERN SIERRAS POWER Co., 
the aluminium carried around to the corresponding clamp on the opposite side of 
the tower.) 


CALIFORNIA. (The steel core is snubbod off and 


The height and cost of the poles and towers depends directly 
on the sag of wires. The maximum sag must therefore be 
carefully determined. Many formule for calculating sag and 
stress in relation to the span and weather conditions have been 
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proposed, one of the earliest graphic charts prepared for this 
work being that devised by Blondel. A stress chart from such 
data can be plotted once and forall for aluminium, aluminium- 
steel, copper and any type of transmission conductor, allOwance 
being made for temperature, loading and elasticity and 
tem perature. 

Fig. 1 is a reproduction of the chart used by the British 
Aluminium Company, Ltd. 


SPANS AND SUPPORTS. 


The kind of support used for overhead transmission wires is 
closely associated with the distance between supports. With 
wooden poles the span cannot well be increased beyond 
400 ft. ; otherwise the sag would be too great, and no pole 
long enough to secure adequate ground clearance (usually taken 
as 20 ft.) could be obtained. With longer spans steel towers 
are necessary, and are preferred in America on the ground of 
reliability. Spans of up to 800 ft. (and even in a few cases as 
much as 2,000‘ft.) are possible with steel towers, and the 
number of insulators, each of which must be regarded as a 
possible source of breakdown is correspondingly reduced. As 
instances of very long spans with aluminium conductors may 
be mentioned those of the Mississippi River Power Company 
(Missouri Crossing), 3,182 ft.; Pacific Light & Power Company, 
Sunland, Cal., 2,871 ft.; Southern Pacific R.R., Oakland 
Harbour, California, 1,300 ft. The last case is interesting as 
relating to a navigable waterway, where clearance must be 
rigidly maintained. Counterweights and pullevs at one end 
and dead-ended cables at the other ensure constant tension 
and sag. 

In this country wooden poles are almost always employed, 
since long spans, involving massive steel structures, are 
generally prohibited on account of the difficulty of obtaining 
wayleaves. There 
are, however, certain 
types of steel support 
which have a com- 
paratively small base 
area, the use of which 
would not interfere in 
any way with the 
cultivation of the 
ground, while rein- 
forced concrete struc- 
tures are now gaining 
much favour on the 
Continent, and would 
appear to have many 
edvantages for use in 
this country. 


Wooden poles 
have the advantage 
that in the event 
of an insulator 
failure the load may 
be kept on the line 
for a few days until 
repairs can be 
efiected, whereas in a steel structure there is an immediate 
deed earth. 

Wooden poles are not well adapted for verv high pressures, 
and with transmission voltages above 100 kv., the spacing 
required between the wires becomes too great for wooden 
poles and cross-arms. 

So far as aluminium line conductors are concerned it will be 
found that the supports dijier in two ways from those designed 
for copper. In the first place, the total pull along the line 
being about 20 per cent. less, a lighter construction is per- 
mitted. On the other hand, in certain cases, a greater sag 
must be allowed, and this involves a somewhat higher support. 
The net result is that under these conditions the support will 
usually be a little heavier tor the aluminium cables. On the 
other hand, the dead-ends supports will be a little lighter. 
With aluminium-steel cables the pull along the line will be 


Fic. 4.—MAKING A TORSION SPLICE ON A 
500,000 C.M. ALUMINIUM CABLE. 
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about double that with copper, but the sag will be so much 
reduced that the tower will quite frequently be lighter in view | 
of its low height. 

The conductor arrangement on the tower will depend upon 


‘whether the insulators are pin or suspension type. In the 


former case, covering practically all transmission lines up to 
60,000 volts, the conductors can be arranged in an equilateral 
triangle, which is in every way the most satisfactory. With 
suspension insulators this is usually impractical, because of the 
greater spacing involved. The most approved practice is seen 
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Fic. 5.—CURVES SHOWING APPROXIMATE COST PER MILE. 


from several of the designs illustrated, where the two circuits 
are suspended on either side of the double circuit tower, being 
hung just.out of the vertica plane, so that in the event of 
‘sleet Jump ” the lower conductors will not come into contact 
with the upper ones. With this arrangement the position of 
the cables must be transposed completely two or three times in 
the length of the line ; this is effected by special towers which 
provide for the lower conductor coming up to tbe middle cross- 
arm, &c. 
ALUMINIUM STEEL CABLES. 

In almost every long transmission line ravines or rivers have 
to be crossed involving, in some instances, span lengths of 
from 1,000 ft. to 2,000 ft. Experience has shown that ordi- 
narv aluminium cables are perfectly satisfactory on such long 
spans, and lengths even greater than these are operated with 
aluminium in Norway, and on the San Joaquin Power Com- 
pany and the Pacific Gas & Electric Company’s transmission 
lines in California. In some instances Jong crossings are 
encountered over a navigable channel, and in this case it is 
necessary to maintain a fixed minimum clearance. Now, 
although aluminium wires provide sufficient stability for this 
purpose, the long sag requires very high towers, and to mini- 
mise the height of the supports this sag may be shortened up 
by using a cable of greater tensile strength. This has begn one 
of the chief factors in the introduction of stecl-core aluminium 
cables. 

In any seven-stranded cable in which all the wires are of 
equal strength, the middle one will be the first to break under 
load. This has suggested the use of a specially hard-drawn 
wire for the core which would be a satisfactory resource were 
it not for the fact that increased tensile strength usually 
denotes decreased elongation, and consequently greater lia- 
bility to fracture. The problem has been solved by sub- 
stituting a core of high tensile steel wire. around which the 
aluminium envelope is laid. The core having an ultimate 
stress so much in excess of the outer wires, it can and does 
safely take, in an emergency, the whole of the tension. 

The advantages of the steel-cored cable are, of course, 
principally exhibited when long spans are employed, and in 
this country, where it is for the most part impossible to employ 
spans larger than 400 ft., the use of th’s type of cable, except 
in special localities is of httle advantage. 
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Wooden poles for transmission lines are supplied in standard 
sizes, and.any deviation from the standard involves the 
cutting down of the next nearest standard. On a short span 
the sag in an aluminium conductor may be, say, 4 ft., a copper 
conductor may require only 3 ft. 6in., while by the use of a 
steel-cored aluminium cable the sag may be reduced to 2 ft. 6 in. 
This variation in the sag, however, will probably have no 
effect upon the cost of the supports, as the variations are so 
small that the same standard size of pole would have to be 
employed. In such a case pure aluminium would best be used, 
because besides being cheaper in first cost it is considerably 
easier to erect than either of the other two conductors, and the 
cost of transport is also smaller. 
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Frc. 6.—A 3,000-voLt LINE or A-PoLES AND ALUMINIUM CABLES, CON- 
STRUCTED FOR THE BRITISH WAR OFFICE, ALDERSHOT, ENGLAND. 


When steel towers may be employed, and long spans are 
possible, the same percentage reduction in the sag by the use 
of steel cored aluminium becomes of very great importance, 
and for all classes of power transmission where spans of over 
400 ft. to 500 ft. are employed the use of steel-cored alu- 
minium will generally effect a very considerable saving. 


CONSTRUCTION AND COSTS. 


In erecting pole or tower lines much depends on the expe- 
rience of the foreman linesman. (reéneral practice in handling 
copper cables applies equally to aluminium. With stranded 
cables, now invariably used, there is no more danger of damage 
in handling than with copper, and the smaller weight and 
greater flexibility of aluminium are advantages. However, 
good the ground it is risky to drag the cable over it. Large 
_ diameter, easy running snatch blocks should be fixed on cross- 
arms, and the cable pulled through these. In modern high- 
tension line construction it is common practice to pull up 
T to 10 spans at a time. When the complete reel has been run. 
out it is necessary to splice on the next length of cable. Alu- 
minium cable lends itself to several efficient types of joint, but 
the two most widely employed are the torsion and the com- 
pression splices. For the former method the two ends of cable 
are laid side by side in an oval sleeve having a length of 10 in. 
to 30 in., depending upon the size cf the cable. A two-handled 
clamp is then bolted over either end of the oval sleeve, and each 
1s turned in an opposite direction one to three complete twists. 
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The splice is then complete. The sleeve, which was originally 
soft, has been hardened and forced into the interstices of the 
cable, so that a most compact and homogeneous joint is the 
result. Such a splice is mechanically stronger than the cable, 
and if the wires are clean before jointing, the electrical effi- 
ciency will be at least as good as the equivalent length of cable.. 
The same type of splice is used for copper, but it will be seen 
that owing to the property of flowing slightly under pressure- 
which pertains to aluminium it is most satisfactory in this. 
metal. 

For cables of 0-25sq. in. section, or larger, the labour of 
making a torsion splice is somewhat heavy, and the compression 
joint is then used. In this case the cable ends are butted 
together in a cast aluminium sleeve which is then compressed. 
at intervals along its length between the jaws of a portable: 
100-ton hydraulic press. Wherever the pressure is applied the: 
slow squeeze causes the metal to flow into a solid block, and. 
the result is a most permanent joint. 


Fig. 7.—Bracep LATTICE POLE CONSTRUCTION ON THE FQRSHULT 
HoGFors TRANSMISSION LINE OF THE UDDEHOLM COMPANY, IN SWEDEN. 
THE TOWERS ARE DESIGNED FOR Four Crecuits, 260,000 c.M. ALU- 
MINIUM, WITH A STANDARD SPAN OF 700 FT. 


When aluminium-steel cables are in use the method of 
splicing is a combination of the above two joints. First of all, 
the aluminium strands are laid back to permit of access to the 
stranded steel core. This latter is then slipped into an 
annealed steel torsion sleeve, and twisted up to form a splice. 
The aluminium envelope is then laid back, and a compression 
joint is made of this. 

While no accurate estimates can be made without surveying . 
the route ofa transmission line, it is useful to form some idea 
of the total costs involved when copper, aluminium and alu- 
minium-steel cables respectively are used. Thus, as an 
illustration, one may take the case of a 20,000-volt trans- 
mission line to convey 20,000 kw. over not less than 10 miles. 
The chief data relating to conductors would work out as 
follows :— 


- Aluminium- 


$$$ ne 


—. | Copper. Aluminium. |° Steel. 
| 
Equivalent size, S.W.G. ...... 7/0 7/0 | 7/0 
Actual size, sq. inches ......... | 0-1964 -0-3210 | 0-3960 
Number of wires stranded ... 19 | 19 37 
Diameter of cable, in. ......... | 0-574 0-732 | 0-819 
Weight per mile, Ibs............. | 4,060 2,028 3,320 
Weight per mile (six cables)...' 24,360 12,168 19,960 
Unit price for estimating, | | 
1) | a ee oe aes pen | 12d. 21d. 14d. 
Approximate cost of conduc-| 
tors per mile of double-cir- 
cuit transmission line ...... | £1,220 | £1,165 


£1,065 | 


To the above figures must be added the cost of towers and 
insulators, assumed erected for a double circuit with conductors 
of the type specified above. Assuming a narrow base steel 
lattice work support, and taking the cost of galvanised steel. 
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sections delivered erected on the site at £30 per ton, and the 
insulators to cost 13s. each complete, the total cost of the Jine 
per mile would work out as illustrated in the diagram. 

Under the present unsettled conditions it is quite impossible 
to give reliable cost figures which will hold good for all cases, 
and the curves must be accepted with reservation and 
-amended where necessary to conform with the prevailing 
market. The curves are interesting as showing the general 
kind of results likely to obtain. 

So far as this rough estimate goes, it appears that whilst 
.350 ft. spans would be most satisfactory for aluminium, 
425 ft. gives better economy for copper, while a still higher 
span would be desirable for aluminium-steel. The latter is 
found to be specially suited to long spans, such as are becoming 
common in long-distance transmission systems. As the cost 
„of wavleaves is generally fixed at a certain rate per tower, this 
is often an important point. Fig. 5 shows the results graphti- 
cally. 

MopeRN TRANSMISSION LINES. 

Extensive transmission systems making use of aluminium 
and aluminium-steel cables exist in many parts of the world, 
and include the longest transmission lines in the United States 
and many of those in Canada, Australia and New Zealand, 
Mexico, Japan, Scandinavia, together with smaller distribution 
schemes in Great Britain, France and Switzerland. 

One of the most extensive sytems in the world at the present 
time is the Southern Sierras Power Company, operating in 
Southern California. This is one of the few long networks 
having no large town on the system, most of the power being 
supplied for mining and irrigation. The main transmission, 
from Bishop Creek to San Bernandino sub-station, covers 
238 miles, the-operating pressure being 140,000 volts. There 
is a double-circuit tower system strung with aluminium-steel 
cables (0-194 sq. in. section ; aluminium to steel ratio 6 to 1). 
From San Bernardino a 55,000 volt pole line extends 166 miles 
to El Centro, strung with simple aluminium cables. The total 
-distance of 404 miles. the longest transmission line in the world, 
is thus operated with aluminium conductors throughout. 

Another long-distance transmission system in California is 
that of the Pacific Light & Power Corporation, the main line 

-of which supplies the city of Los Angeles with energy generated 
at Big Creek in the Sierras, 241 miles away. Transinission is 
at 150,000 volts, the highest pressure yet adopted for trans- 
mission on a commercial scale. Aluminium-steel cables strung 
-on two steel tower lines are emploved all the way. The con- 
-ductor consists of 0-475 sq. in. section alumimum and 
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0-0615 sq. in. steel. There are many other power corporations 
in California also using aluminium cables, while of other 
interesting installations using such conductors in the United 
States and Canada those of the Pennsvlvania Water & Power 
Company (Holtwood to Maryland, 40 miles) and the Shawnigan 
Water & Power Company (St. Maurice Falls to Montreal, 
90 miles) deserve mention. 

In Europe the transmitting distances are shorter, but the 
installations have interesting features. Thus, the Rjukun 
Company, in Norway, uses aluminium cables for their trans- 
mission from the plant at ‘“ Smoking Falls,” near Bergen, to 
the factory, only three miles awav ; the distance is small, but the 
power transmitted is remarkable—170,000 k.v.a. at 20,000 
volts. The factory is concerned with the fixation of atmo- 
spheric nitrogen. Twenty circuits of 0-471 sq. in. aluminium 
cables are strung upon five flexible steel tower lines. The 
steep hillside on which the wires are run presented great 
difficulties in construction, but the cables have worked satis- 
factorily, and have not been attacked by the nitrate fumes 
issuing from the factory. 

Another Scandinavian line is that of the Uddeholms Aktie- 
bolag, in Southern Sweden. This line is 10 miles long. and 
consists of four three-phase circuits on a single line of brace 
steel poles 700 ft. apart. Nineteen-strand aluminium cable 
(0-206 sq. in. section) are used ; there are several very long 
spans of 1,500-2,000 ft. where marshy ground has to be crossed, 
and at these spots special cables were used to diminish sag and 
height of towers. Aluminium-copper alloy cables were 
installed, but aluminium-steel conductors would probably 
have been used had they reached the present stage of develo p- 
ment when this installation was made. Special tests were 
made to determine the minimum spacing between wires on a 
span of about 2,000 ft. The wires were set swinging in different 
ways, and the safe minimum was found to be 70 in., a remark- 
able result for a span of this length. 

Finallv,the im portant installation at Lake Coleridge, operated 
by the New Zealand Government, may be mentioned. The 
distance of the lake to the important industrial city of Christ- 
church is 70 miles, but extensions are contemplated. The 
pressure is 66,000 volts. Each circuit is carried on Austrahan 
ironbark poles with 400 ft. spans. The conductors are seven- 
strand aluminium (0-014 sq. in. section). In New Zealand 
and Australia good straight poles are plentiful, whereas steel 
has to be imported, which is one reason why pole lines with 
60,000 volts are likely to predominate over steel towers with 
100,000 volts or over. 


The Use of Large Turbo-Generators at Rotherham. 


IMHE heavy and urgent demand for the manufacture of 

munitions and implements of war during the past few years 

has had the effect of advancing development in the genera- 

tion of electricity by at least a decade, as compared with what 
would have happened had events taken their normal course. 

The chief reason for this is that enormously increased power 
was required at top speed, while the Nation’s stock of raw 
materials had to be used with maximum economy. The 
product fulfilling the conditions thus demanded is the electric 
motor, which can be manufactured quickly, and which at the 
same time requires a comparatively small amount of material 
for a given power. 

Although at one time the use of electricity was considered 
an expensive luxury, when war broke out it was recognised 
that, for general purposes, the electric motor permitted the 
efficient and ready distribution of power. There was a 
diversity of opinion, however, as to the best means of providing 
a supply, and, although central power stations were existent 
in the more important manufacturing districts, private plants 
of a capacity of 1,000 kw. and upwards were often installed 
and even plants of smaller dimensions. This condition of 
affairs had the effect of retarding the rate of extension of the 
-central station, and the adoption of larger units. The owners 


of private plant at that time were accustomed to contend that 
they could generate at least as cheaply as they could purchase 
from the Central Authority, and it was difficult indeed to prove 
their contentions incorrect, more especially when the question 
of the scrapping of plant (some of which should never have 
been bought) was taken into account. 

No amount of propaganda work had the effect of boosting up 
a collective demand ; inefficient and antiquated prime-movers 
were inseparable from their owners, as the fuel cost only a few 
shillings per ton, and the question of “ conservation of coal” 
as an important National problem did not then exist. The 
changed conditions due to the war forced upon us a different 
attitude towards central power supply, as well as towards 
other matters closely affecting our National life. 

The urgent necessity for increased power made it imperative 
for users of private plants to augment their supplies from the 
Central Authority, while in the meantime numerous additional 
factories were hastily erected, all of which were designed to 
obtain power from a central source provided such was avail- 
able. 

The increased demand for power enabled supply authorities 
to install generating units of such capacity as to bring about 
considerably increased efficiency in coal consumption and other 
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items of cost, and to modify the chafges for power supply to 
such an extent as to render the further extension of private 
plants unnecessary, uneconomical and wasteful of National 
resources, and to render undesirable the continuance of those 
existing except in special cases where power can be produced 
from waste. 

In an important manufacturing district, such as South 
Yorkshire, the demonstration of these facts rendered it necessary 
for the Rotherham Corporation to take immediate steps to 
meet the situation by the erection of a power station of such 
capacity and efficiency as to meet the needs of the County 
Borough and the surrounding area for which it is responsifle. 

Thefirst instalment of the station, consisting of two 12,500-kw. 
sets, calls for no special cothment. These will be in operation 
within a few weeks. But the decision to erect a 30,000-kw. 
set, which will be ready for use before the end of the present 
year, will be regarded by some as an adventurous step. 

The demand as evidenced by actual applications for power 
in the area is such that a scheme of considerable magnitude 
had to be inaugurated to meet it. 

The situation of all central station engineers in the past 
has been that they have never been able to keep pace with 
respect to individual capacity of plant, so as to meet future 
requirements under conditions of best efficiency, and the 
Corporation in coming to a decision to adopt plant of such 
size was determined to have done with a piece-meal policy 
of extension of plant, and to take the bull by the horns and 
install plant of such capacity as to secure for its customers 
the maximum benefit. 
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As this decision was arrived at before the issue of the recent 
Government reports advising the installation of plant up to 
a capacity of 50,000 H.P., the Corporation has derived a con- 
siderable degree of satisfaction in finding that Government 
departments have confirmed their action in principle. 

The area served is largely concerned with manufacture in 
the heavy steel trades, and the conditions that the supply 
authority has to meet are unique with few exceptions. Con- 
tracts have been arranged for some heavy demands for rolling 
mill and other like purposes. There is also a rapidly increasing 
demand for electricity for smelting furnaces, due to the suita- 
bility of the district and the immediate prospect of cheap and 
plentiful supply of electric power being available. 

Under such circumstances it was considered inadvisable 
to continue with the installation of the smaller 12,500 kw. 
plant ; for, if the demand continues at the rate at which it is 
estimated, history would be repeated by the extension of the 
power station equipped with a number of units of this size, 
and such units would be regarded as relatively small when the 
total capacity of the power station is taken into account, more 
particularly having regard to the nature and extent of the 
demands made upon it. 

The linking-up of the power stations of an area will give 
an efiect similar to that which may be expected from a super- 
station having a capacity equal to the sum of the capacities 
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of the stations so coupled ; but the comparison will be more- 
favourable to the linked-up system if larger and more efficient- 
units are employed. 

Large units should be maintained running at their most 
economical load, whilst the variable surplus requirements. 
would be dealt with by the relatively smaller plant, thus. 
making for the highest total efficiency. 

The electric furnace is finding more favour with iron and 
steel manufacturers than in the past, and is regarded as a 
commercial proposition, based on the comparative cost per 
ton output as against other methods, and if increased all- 
round efficiency in generation can be obtained by the intro- 
duction of larger units, together with higher steam pressure, 
bleeding and other refinements, the balance would then be in 
favour of electric smelting. In such a case there would not 
be enough efficient plant in the country to meet the enormously 
increased demand. It cannot be imagined that, with the 
introduction of the electric furnace on an extensive scale in 
any area, the size of the plant usually in operation in power 
stations would be in any way practicable, as the demand from 
a single furnace would represent a comparatively high pro- 
portion of the output available from one unit, and the total 
number of units per station would involve unnecessary com- 
plications, apart from the question of efficiency and capital 
cost. 

According to American practice, where large concentrated’ 
loads are being dealt with similar to those which are antici- 
pated here, plant of 30,000 kw. to 50,000 kw. are employed. 

After all, the central station engineer is confronted with 
the same proposition to-day, relatively, as he was 10 to 15. 
years ago, except that the capacities and values now to be 
considered are multiplied by 10. 

The accompanying curves show the relative efficiencies of 
various sizes of plant at difierent speeds, commencing with a. 
capacity of 500 kw. at 3,000 revs. per min., and continuing up 
to 50,000 kw. at 750 revs. per min. The illustration will no- 
doubt be interesting to readers, and it will be noted that the 
gain in efficiency falls away as the size of the plant is increased. 
It would have been interesting if information had been forth 
coming in respect of capital charges and operating costs (apart 
from steam consumption), but unfortunately there are no 
complete data available yet for larger sizes. 

The cost of labour and material has proved so unstable 
recently as to render it impossible to advance information at 
the present juncture that would prove sufficiently reliable. 
Also some types of turbines require less space than others 
and consequently less proportion of foundations and building 
costs. The experience in pre-war days with small sizes of 
plant (eay up to 10,000 kw.) shows that the cost per kilowatt 
installed and the operating cost decreases as the size of the 
plant increases. 

To sum up the present-day position where large power 
stations of 100,000 kw. capacity and upwards are necessary to 
deal with the requirements of an area, and also where such 
stations are to be linked together, it will be found that in- 
dividual plants of Jarge capacity will have to be installed in 
order to avoid complication and to attain minimum capital 
expenditure and low operating costs with a resultant low 
selling price. | 


Subdued Lighting in Signal Boxes.—An echo of the 
discussion on railway lighting before the Illuminating En- 
gineering Society last March is to be found in a recent issue 
of the Society's * Journal,” which contains a note by Mr. W. 
C. Acfield, Signal Superintendent of the Midland Railway, on 
the lighting of signal boxes. Mr. Acfield favours subdued loca} 
lighting by well-screened lamps, an important consideration 
being that reflections of lamps or illuminated surfaces in the 
glass windows of the signal box need to be avoided. Other- 
wise the inspection of passing trains at night by the signalman 
is rendered difficult. This objection would be very evident in 
signal boxes which were brilliantly illuminated by general 
lighting, thus forming a great contrast with the darkness 
outside. 
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The New Power Station at Rotherham. 


OW that D.O.R.A. has nearly gone, and restrictions have selling price, and extremely low cost per kilowatt installed. 


been removed, it is possible to describe at some length 

the operations of the Rotherham Corporation in respect 
to its electricity supply extensions which have been carried out 
within the past few vears. 
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Fig. 1.—SKETCH MAP SHOWING AREA, &C., OF ROTHERHAM ELECTRICITY 
SUPPLY. 


When it is understood that in August 1914 the generating 
capacity of the undertaking was 4,500 kw. and that this has 
now grown to 70,500 kw., some idea can be formed of the 
remarkable progress which has been made. Indeed, it may 
be safely said that the rate of extension is greatly in excess of 
anything that has ever been experienced 

n any part of the world. 


The decision to erect a super power station 
was arrived at in March 1917, which was 
-some considerable time before the Final 
Report of the Coal Conservation Committee 
was published recommending the adoption 
-of super power stations with large generating 
units, so that Rotherham anticipated the 
recommendations of Government reports in 
‘the remarkable enterprise initiated by 
its electrical undertaking. 


There can be no doubt whatever that 
Rotherham is going ahead and that the 
-electricity undertaking will plav a significant 
part in the industrial progress of the 
district. 


Not only will the Corporation have power 
available for those manufacturers who wish 
to extend existing works or to build new 
works in the district, but the undertaking 
will be able to supply power at a very low 
cost if managed on similar lines to the existing 
station which at the present time, though 
consisting of comparatively small units,.s generating currentat 8 
much less cost than some ofthe largest cities of Great Britain. 

The older portion of the undertaking, now consisting of 
15,500 kw. capacity turbine plant, has from its inception been 
in the fore-front in respect of low generating costs, and average 


The total capital cost of the undertaking, new and old 
combined, with its total of 70,500 kw., will be a little over 
£1,000,000, or, say, £15 per kilowatt, which is a figure far 
below that of any other large electrical undertaking in the 
country. 


The area to be served is also very compact, as shown on 
the map of the area served (Fig. 1), and the greater portion 
of the large consumers engaged in the heavy steel trades are 
within 1l or 2 miles radius. In addition, the power station is 
very near to some of the highest grade coal-producing mines 
in the well-known and much respected Sout Yorkshire Coal 
Field. The coal may be transmitted from pit-head to site 
by the Sheffield and South Yorkshire Canal by barge conveying 
80-100 tons at a time, and in addition a railway siding fiom 
the Great Central Railway has been constructed whereby coal 
may be brought direct to the site. 

Within the next week or so the first instalment of the 
new power station will be complete. This represents two 
12,500-kw Parsons turbo-alternator sets with steam raising 
plant and the usual accessories. It is interesting to note that 
these two turbines were originally destined for Melbourne, 
Australia, but owing to the urgency and importance of the 
munition work in the Rotherham area it was no doubt felt 
by the Government that it would be infinitely better that the 
plant should be installed at Rotherham, rather than run the 
risk of its being sent to the bottom of the sea while on its 
way to Australia. In the early period of the war two 
5,500 kw. Westinghouse Rateau turbo-alternator sets, also 
destined for Melbourne, were commandeered by the Govern- 
ment and erected in the existing station. 

The new site shown in Figs 3 and 4 is on the bank of the River 
Don, adjacent to the existing power station ; and the lay-out 
has been arranged on the most modern lines, including 
all various labour-saving devices known in up-to-date 
practice. 

The contract for the main buildings, boilers and coal- 
conveying plant was carried out by Messrs. Babcock & 
Wilcox, Ltd., the sub-contractors for the structural steel- 
work being Messrs. Heenan & Froude, Ltd. The whole of 
the foundation work has been carried out by the Corporation, 


Fic. 2.—ARBRANGEMEST OF TIPPLER AND FILLER Prt. 


while the switchgear annexe has ben built by Messrs. W. H. 
Treherne, Ltd., of Rotherham. 
CoaL SuPPLY. 
The coal trucks on the incoming line of the power station 
siding are drawn, by means of a 10 B.H.P. motor-driven capstan, 


es U 
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to a Babcock & Wilcox rotary tippler. The truck to be un- 
loaded is held in the tippler by clamping rams operated by 
hydraulic pressure of 350 lb. per square inch, supplied by 
means of a 12 B.H.P. motor-driven Haywood & Tyler three- 
throw pump. 

The circular steel frame of the tippler holding the loaded 
truck is rotated half a revolution on massive rollers driven 
through suitable reduction gearing by a 5 B.H.P. 700 revs. per 
min. motor, the coal being tipped into an underground receiving 
hopper. From the hopper the coal passes by gravity through 
a regulating valve on to a jigging screen, the small coal being 
extracted and delivered direct to a filler, the large coal being 
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bridge. Including tower No. 1, there are five trestles ; at 
any of the points 3, 4 or 5 the buckets can be tipped, this being 
arranged by means of a crank lever, which, when pulled over, 
catches the underside of the buckets. At tower No. 5 the 
conveyor passes round the wheel curve and returns overhead 
until it arrives at tower No. 1, when it descends into the 
underground filler. No. 1 conveyor is driven by means of a 
30 B.H.P., 700 revs. per min., motor through suitable gearing. 
At the present time it is only necessary to set the gear to tip 
at towers 3 and 5: at No. 5 the coal is dumped into an auto- 
matic filler which supplies a second similar conveyor (No. 2) 
also of 100 tons capacity. As a temporary measure, a bunker 
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Fic. 3.—PLAN AND ELEVATION OF ROTHERHAM ELECTRICITY WORKS, SHOWING GENERAL ARRANGEMENT OF SITE, &C. 


delivered to the filler after passing through a breaker of the 
four-roll type capable of breaking 100 tons of “ run of mine ”’ 
coal per hour to a size which is capable of passing through a 
3-in. ring; this is suitable for Babcock & Wilcox chain grate 
stokers. The breaker is driven by means of 55 B.H.P. motor. 
The tippler, hopper and breaker are shown in Fig. 2. 

A conveyor capable of dealing with 100 tons of coal per 
hour of the Babcock & Wilcox endless chain gravity bucket 
type, in which the buckets always maintain a horizontal 
position hung from centre pins, rises from the filler up a tower 
(No. 1) to a height of 33 ft., the conveyor being supported 
across the canal and roadway by means of a lattice girder 


is arranged in tower No. 3 to enable coal to be discharged into 
wagons for supplying the existing station. 

In the case of future boiler-house extensions towers No. 3 
and 4 will be the discharge points to the new conveyors. 

The No. 2 conveyor driven through gearing by a 40 B.H.P., 
700 revs. per min., motor is inclined to No. 1 at an angle of 
116 deg., and on its journey from tower No. 5 to the boiler- 
house passes for a distance of 160 ft. over an open coal store 
at a height of 23 ft., after which it rises to a height of 70 ft. 
over the bunkers. The coal is tipped into the buckets at 
intervals of about 10 ft. through b.furcating chutes arranged 
so that the falling coal will clear the returning empty buckets. 
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FST fae a) After returning from the overload bunke:s the empty buckets. 
AE Ea VIOIA ESO descend and pass through an underground tunnel under the 
NEA S, A- . 
Be Atanas Paes is coal store. Over the store the coal may be discharged at. 
ee sete YM intervals of 10 ft. to form a natural heap of 3,000 tons capa- 
PPR eee ae * city. The coal store, which is built of concrete, is designed 
Se as, a like a hopper, chutes being arranged at frequent intervals 
Reto a a oe in the underground tunnel, so that by means of a portable 
Sao” E l automatic filler the conveyor buckets on their return through 
ANE RE i E$ E ane this underground tunnel can, if desired, be filled from the store 
One ae Se > y% instead of from conveyor No. 1. 
A recat p Ka lee) NS By taking coal from the bottom of the stock heap as required 
ES X the liability of spontaneous combustion is obviated. 
The arrangement of the coal handling plant is shown in 
br: Fig 6; the conveyors are also illustrated in Fig. 4. 
bs ee The overhead bunkers of the present boiler houses are 
= Key designed to hold 1,000 tons per boiler house, the coal being 
nee D: RE fed from the bunkers to the chain-grate stokers in the usual 
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Fic. 5.—VIEW SHOWING OVERHEAD BUNKER AND THREE BOILERS, 
IN COURSE OF ERECTION. 


lined with 41 in. brickwork, are parabolic in section, suspended 
from the main bunker girders, the latter being carried on 
stanchions between each pair of boilers. They are seen in 
Fig. 5. 

BUILDINGS. 

All buildings, with the exception of the switchgear annexe, 
are steel framed structures, self-supporting independently of 
any brickwork. The switchgear annexe is constructed of 
brickwork, with reinforced concrete floors and roofing. 

Each of the two boiler houses is 112 ft. long by 80 ft. wide, 
with a space of 36 ft. between for the accommodation of the 
Soom Ya o WA chimneys, the turbine room being 87 ft. wide between centres 
Soest Does f) ee} of crane columns and 132 ft. long. The height from the base- 
a eee | ment to the upper edge of the craneway is 65 ft. 
at ae / Running along that side of the engine-room, remote from 
the boiler house and open to the engine-room between stan- 
chions, is an annexe for rotary converters at the turbine floor 
level and for pumps at basement level (see Fig. 7). | 

The annexe, 32 ft. 10} in. between centres of stanchions, 
runs the whole length of the engine-room and is arranged for 
an overhead crane, a suitable opening being formed in the con- 
verter floor for accessibilitv to the circulating water pumps. 
i On the converter floor, adjacent to the permanent end wall, 
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is the direct-current switchboard for the station auxiliaries; 
- while the transformers for the rotaries are situated in the 
annexe basement. 

CRANES. 


The crane in the engine-room is of the electrically-operated 
type of Babcock & Wilcox manufacture, arranged to hoist 60 
tons at 74 ft. per minute, or 20 tons at 20 ft. per minute, with 
change of speed geag. The hoisting motor is 45 B.H.P. at 650 
revs. per min. The crane is fitted with an auxiliary hoist to 
raise 5 tons at 40 ft. per minute, driven by means of a 25 B.H.P., 
650 revs. per min. motor. The transverse travel is 70 ft. per 
minute with full load, and the longitudinal travel 100 ft. per 
minute, the motors being 10 B.H.P., at 750 revs. per min, and 
28 B.H.P., at 650 revs. per min. respectively. 

The span is 8&3 ft. 3 in. centre to centre of the longitudinal 
rails, and the height from the lowest to the highest position of 
the lifting hook 58 ft. 
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The crane in the rotary converter annexe is of the hand- 
operated type, designed to lift 15 tons. The span is 28 ft. 74 in. 
from centre to centre of the longitudinal rails and the lift is 
48 ft. from floor to rail. 


Bo1teER House PLANT. 


Each boiler house is equipped with six steel-cased Babcock 
& Wilcox patent water-tube marine type boilers, each fitted 
with superheater, superposed economiser and triple chain- 
_ grate stoker. 


Heating surface of each boiler ...............eceeeeees 8,062 sq. ft. 
ss F s»  Buperheater........essoeses. 2,028 sq. ft. 
3s - »» ECOMOMISET ......... ce eeeeee 5,919 sq. ft. 

Grate area gs boiler suniienis Tode porasi «294 sq. ft. 


This part of the plant is shown in Figs. 5, 9 and 10. 

Each unit, consisting of boiler, superheater and superposed 
economiser, is capable of evaporating as normal duty 45,000 lb. 
of water per hour from feed at 100°F. entering the economiser 
to steam at 220lb. per sq, inch gauge. The superheater 
imparts 200°F. of superheat, giving a final temperature_of 
596°F. 
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The grate speed can be varied from 64} ft. to 25 ft. per hour 
when the driving shaft runs at 50 revs. per min., the speed 


variation (also the starting and stopping of the stoker) being 


effected through the gear box. The thickness of the fire is 
regulated by a vertical movement of the fire door. 

The six boilers in each house are arranged three on either 
side, the whole weight of the boilers being carried by steel joists 
in the firing floor, allowing a clear space underneath for ash hop- 
pers, ash conveying pipework, blow-down and drain pipes, &c. 
A separate line of shafting is suspended under the firing floor 
for each set of three boilers, the stokers being driven by a 
chain and sprocket wheel, the chain passing through openings 
in the firing floor. Each line of shafting is fitted with a 
12 B.H.P., 690 revs. per min., motor, with reducing gear and 
clutch at each end, thus providing ample stand-by. 

Under each boiler there are three ash pits, steel framed, and 
lined with firebrick tiles, each ash pit being fitted with a sliding 
door for the discharge of clinker into the portable ash crushers 
of the suction ash system. The crushers, one located on each 
side of each boiler house (four altogether), are each driven by 
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Fia. 6.—PLAN AND ELEVATION 
or CONVEYING PLANT. 


a 7 B.H.P. motor through gearing. The ash discharge door is 
opened and shut by means of a hand wheel operating a pinion 
in gear with a rack on the door (Fig. 11). 


CHIMNEYS AND FLUES. 


Between the two boiler houses are two self-supporting steel 
plate chimneys, 100 ft. above the firing floor level and 20 ft. 
diameter at the bottom and 14 ft. diameter at the top. The 
height of each chimney is 113 ft. above the boiler house 
basement level. Each chimney is divided by a centre plate 
to accommodate the line of three boilers in one house in one 
division, and the corresponding line of three boilers in the other 
house in the other division. 

The lower portion of each chimney is fitted with diaphragms 
to form fan suction and discharge chambers from each of the 
two banks of boilers, provision also being made for receiving 
the connections of the flues, which are situated overhead above 
the economiser tubes, being supported on rollers by the steel 
framing of the building. Fan by-pass dampers are fitted to 


enable the boilers to be worked by natural draught in case of- 


emergency. 


3 
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Two Sirocco induced draught fans driven by 150 B.H.P. vided. Each turbine is arranged to exhaust direct into its 
250/300 revs. per min. Westinghouse motors are fitted to each adjacent hotwell through an exhaust nozzle heater, a by-pass 
chimney, each capable of dealing with the products of com- valve for atmospheric exhaust also being fitted for use in 
bustion from three boilers when working together. emergency. The pumps, being in the engine-room, are under the 
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Fic. 7.—Cross SECTIONAL ELEVATION (AA) AND PLAN OF ENGINE Room, &C., SHOWING GENERAL ARRANGEMENT OF PLANT. 
Bo1Ler FEED Pumps. supervision of the engine-room staff, thus the boiler at endan: 
These are of the horizontal turbine driven, single stage, is relieved of th’s responsibility, which leaves him free to 


rotary type, six in number, and each capable of delivering devote the whole of his attention to steam raising and to the 
350,000 lb. of water per hour ; thus ample spare plant is pro- — effic.ent combustion of the fuel. 
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TANKS. next to the wall dividing the turbine and boiler houses and 
There are three steel plate hotwell tanks, each 14 ft. 6in. midway between the basement and turbine floor. 
by 7ft. wide and 6 ft. deep, fitted with the usual screw- Three Lea Recorder measuring tanks are provided, one above 


down ball valves, overflow pipes and drain and cleaning-out each hotwell tank. Each measuring tank is complete with 
pipes. The tanks are situated on a gallery in the turbine-room float chamber operating the recording apparatus, which is of 
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Fia. 8.—View InstpE ENaInE Room, SHOWING 60-TON ELECTRICALLY-OPERATED CRANE, WITH HAND CRANE IN ROTARY CONVERTER 
ANNEXE. (The second 12,500 kw. Parsons turbo set is shown nearing completion and the foundation block for the 30,000 kw. B.T.-H. 
set can be seen in the background.) 
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the indicating and integrating type, placed above the tanks on 
the wall a few feet above the turbine floor. 

A mild steel tank, 15 ft. by 8 ft. by 5 ft. deep is located 
at a suitable height between the two boiler houses to accommo- 
date the town supply storage. 


AUXILIARY PUMPS. 


Two high-pressure Rees Roturbo Water Service centrifugal 
pumps, each direct-coupled to a 29 B.H.P. 1,720 revs. per min. 
Westinghouse motor are mounted on the hotwell platform, each 
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into the exhauster, a water spray is provided inside each 
receiver, each spray being supplied from a separate pump 
driven by a 43 B.H.p., 2,320 revs. per min. motor. There are 
23 inlet boxes arranged in each line, three beneath each boiler 
for the ashes, four for the soot from the economisers and one 
for the soot and dust from each chimney (Fig. 11). 


The ash receivers, shown in Figs. 4 and 6, are each 15 ft. in 
diameter, 23 ft. long in the parallel portion, coned at the top 
and at the bottom. Th. bottom cf each received is fitted with 
a valve and chute for discharging the ashes. 


6 B. CONVEYOR DUMPING, CHUTES 
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Fic. 10.—SECTIONAL ELEVATION AND PLAN OF BOILER HOUSE. 


pump Baa capable of discharging 180 gallons of water per 
minute, against a total head of 300 ft., this duty being suitable 
for operating three water-turbine tube cleaners when working 


together. 


Asu PLANT. 


The removal of the ashes, dust and soot is effected by means 
of a system’of 10 in. cast-iron suction piping laid beneath the 
boiler ash hoppers on each side of the boiler house basement, 
each line being connected to an ash receiver, in which a vacuum 
of 5 in. of mercury is maintained by rotary exhausters. This 
plant was also supplied by Babcock & Wilcox. 


The ashes, after passing through the breakers, pre- 


viously mentioned, are delivered into special inlet boxes, 
arranged in the pipe lines. For quenching the ashes as 
they enter the receiver and for preventing dust being drawn 


Each exhaust is of the rotary type, direct-coupled to a 
70 B.H.P. 320 revs.per min. Westinghouse protected-type motor. 
The exhausters each discharge into a brick chamber, which 
serves as a silencer, and a vacuum relief valve is provided on 
the suction side to safeguard the motor in case the ash pipe 
becomes choked. 


STEAM PIPING. 


The steam from the boilers is led into a duplicate main along 
each side of the boiler house (Fig. 13) into the engine room, 
where in each case it enters a receiver or drum, from which 
the steam is distributed to the turbine. Valves controlling the 
supply to and between the respective units are mounted on 
each drum. The steam pipe to each of the 12,500 kw. turbines 
is 14 in. diameter, while to the 30,000 kw. turbine two 14 in. 
pipes are used, 
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TURBO-GENERATING PLANT. 


The plant as ordered at present consists of two 12,500 kw. 
sets by C. A. Parsons & Company, Ltd., and one 30,000 kw. set 
by the B.T.-H. Company, Ltd. 


THE 12,500 Kw. SETS. 


The turbines were originally built for the Victorian Railways, 
Melbourne, to the specification of Messrs. Merz & McLellan. 
They are of the pure re-action type, arranged with two cylinders 
in tandem, the high-pressure cylinder exhausting about atmo- 
spheric pressure into the low-pressure cylinder. That portion 
of the high-pressure cylinder subjected to high-pressure steam 
is of steel, the rest of the casing being of cast iron. 

The low-pressure evlinder is arranged so that the steam enters 
at the middle, and flows towards both ends, and thence into the 


Fic. 11.—VIEW SHOWING THREE ASH CHUTES OF ONE BOILER WITH 
ASH SUCTION PIPING AND CRUSHER. Soot PIPES FROM ECONOMISERS 
ARE SHOWN AT EXTREME END OF BOILERS. 


(The first pipe is for half of adjacent economiser and second pipe for 
half of the next boiler.) 


two condensers. This arrangement provides a turbine bal- 
anced for end pressure, and keeps the diameter of the shaft 


small. A section is shown in Fig. 14, and of the alternator in 
Fig. 14a. 


The turbines are designed for the following conditions .— 


Boiler pressure 220 Ib. gauge. 


ee) 


DPEENOAG aiina p aA 200°F. 
MECON Sipiro S 28-4 in. (barometer 30 in.) 
DE * hcusSaeunvegepetaakscncamanci a a 1,500 revs. per min, 


Guaranteed consumption... 11-51b. per kw.-hour at full-load 


(200 lb. gauge pressure at stop valve). 


The alternator of each set is designed to generate three- 
phase current at 6,600 volts 50 cycles. It is normally rated at 
15,625 k.v.a. at 0-75 power factor, with a rise in temperature 
of 70°F., and capable of withstanding an overload cf 25 per 
cent. for two hours and 50 per cent. momentarily without undue 
heating. 

The stator windings are embedded in tunnels, and the end 
windings are firmly supported by wood packings and massive 
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brass clamp plates, which strongly grip the windings and pre- 
vent movement on sudden short circuits. The rotor, which is 
driven through a flexible coupling, is built up of plates with 
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Fig. 12.—Part View oF TANK PLATFORM SHOWING ONE HOTWELL 
TANK, LEA RECORDER TANK AND DUPLICATE FEED PUMP. 


radial slots for the windings, while steel end caps hold the end 


windings in position. 
Ventilation is effected by a separate 110 B.H.P. 760 revs. per 
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Fig. 13.—View (Back oF BOILERS), SHOWING DUPLICATE STEAM 
MAIns. 


min. motor-driven Sirocco fan. The exciter armature is 
driven through a flexible coupling at the end of the rotor shaft. 
There are two condensers on each set. These receive the 
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Fia. 14.—SECTIONAL ARRANGEMENT OF THE 12,500 Kw. TURBINE. 
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exhaust steam from both ends of the low-pressure cylinder, 
the main exhaust pipes leading to the condensers being con- 
nected together by a balancing pipe. The cooling surface 
of the two condensers is 14,380 sq. ft., and the quantity of 
cooling water 19,200 gallons per minute at a temperature of 
70°F. 

The air pumps are of the Parsons totally enclosed self- 
lubricating type, having three barrels 24 in. diameter by 12 in. 
stroke, and the air pump runs at a speed of 75 revs. per min., 
being driven by a 40 B.u.P. 560 revs. per min. motor through 
single-reduction gearing. Thesmall rotary pump for supplying 
oil to the various working parts is driven from the pinion shaft 
uf the air-pump gearing. The whole air pump is self-contained, 
as shown in Fig. 15. 

An auxiliary steam-driven oil pump is provided for each set 
for starting up, and this is also available in cases of emergency. 


THE 30,000 kw. SET. 


This consists of a B.T.-H. impulse-type turbine, driving an 
alternator by the same makers, the turbine exhausting into 
surface condensing plant by Willans & Robinson, Ltd. The 
turbine is of the Curtis impulse multi-stage design, and running 
at 1,500 revs. per min. It is arranged to work with steam 
at a boiler pressure of 220 lb. per square inch, gauge 200°F. 
superheat, and to exhaust into a vacuum of 283 in. (barometer 
30 in.). It is designed on the E.S.C. Standard rating, and has 
its best economy at a load of 25,000 kw., the guaranteed figure 
at this load being 11:1 lb. per kilowatt-hour, with 200 lb. gauge 
at the stopvalve. 

The alternator is rated as follows :— 


Maximum continuous output... 40,000 k.v.a. at 75°% power factor 
Temperature rise .......s.sssoseoersessesseresseseees 50°C. 


Amperes per phas? ...essesssoosssreesrorsereerseee 3,490 
Volts between terminals ...........cccccceceseees 6,600 
Number of phases ......esssesesssssssessessssssseoe 3 
Frogüenty cccigsiccsiesdugeasasercanve cave Naaa 50 cycles. 


The stator frame is of cast-iron hollow section, well ribbed 
and constructed in one piece. Detachable panels, consisting 
of two pieces of planished steel with a layer of felt between, 
are fitted to the outside of the frame. These panels match up 
with the lagging on the turbine, and give a uniform appearance 
to the whole set. By removing the panels access is obtained 
to the inside of the stator for inspection and cleaning purposes. 

The stator core is built up of 0-016 in. sheet steel punchings. 
This material has a very low hysteresis loss, and the eddy 
current loss is reduced to a minimum by insulating both sides 
of every sheet with a hard enamel. The punchings are pro- 
vided with slots on the inner surface to carry the stator 
windings. 

The stator core is provided with radial air ducts at frequent 
intervals between the laminations, and further air passages are 
arranged axially. 

The stator windings consist of formed copper bars carried in 
open slots, and securely held in position by hardwood wedges, 
each slot containing two bars arranged one above the other. 
Each bar is sub-divided into several sections, the sections 
being transposed to give uniform current distribution through 
the bar. The bars after leaving the slots are bent to form end 
connections, thus avoiding joints, and ensuring a stifi and 
rigid end portion of the windings. 

Spaces are left between groups of bars which form phases, 
so as to allow ample clearance for making connection and to 
minimise the chances of break-down between phases. Insu- 
lation of the bars in the slot portion consists of hard-moulded 
mica, about 4in. thick, while the end portions are insulated 
with mica tape and varnished cambric. The end portions are 
supported by stout bronze rings, to which they are securely 
fastened to avoid displacement in case of accidental short- 
circuit. 

The rotor consists of steel discs of high tensile strength, 
mounted on the shaft, and firmly secured by means of heavy 
forged end flanges and bolts passing right through from end to 
end. Slots are provided on the outer surface of these discs 
to carry,the exciter windings, the latter being held in position 
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by steel and bronze keys. Radial air ducts are provided at 
frequent intervals in the length of the rotor structure. 

The end windings consist of coils composed of copper strip 
bent on edge and formed to shape so as to fit exactly into the 
slots provided in the rotor. The windings are heavily insu- 
lated with mica, both between turns and from earth, being 
reinforced with fibrous material where necessary, for reasons 
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In the first place the flux distribution in the air gap is uniform 
at all loads: while, secondly, the pitch of each coil of the 
armature windings is such that the higher harmonics, and 
particularly the third harmonic, are very largely reduced. 
Further the coils which form any one phase are distributed in 
a large number of slots, with the result that the E.M.F. due to 
all these coils, when connected in series, is practically free 
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Fic. 144.—LONGITUDINAL SECTION THROUGH THE 12,500 Kw. ALTERNATOR. 


of mechanical strength. The end portions of the exciter 


windings are held against centrifugal force by means of stout 
steel rings. 

The machine is provided with double-end shields, the 
ventilating air being drawn in between them from the space 
Fans are provided at both ends of the 


below the base plate. 
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rotor to ensure thorough cooling by causing a vigorous draught 
of air to flow through the machine. The hot air is carried 
-away by a duct secured to the underside of the stator frame. 
The wave form of the alternator will approximate to the 
true{sine wave, this result being accomplished as follows : 


from ripples and harmonics. As the alternators have to work 
in conjunction with rotaries, a good wave form is important. 
The protection of the machine is arranged as follows : Both 
ends of all three phases are brought out to separate terminals, 
and current transformers are inserted in the neutral side of the 
phases, these transformers being connected in series with 
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—25” x12” Parsons AIR Pump. SECTIONAL ARRANGEMENT. 


similar transformers at the switchboard. As long as the phase 
is healthy, the currents flowing into the transformers will 
neutralise each other, but in the event of a small fault to earth 
or between phases the balance will be upset, causing the main 
oil switch to disconnect the machine from the busbars. The 
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opening of the main switch will also cause the field switch of 
the exciter to be opened so that within a very short interval of 
time after the occurrence of the fault, the machine will be dis- 
connected from the bus bars and the field circuit will be opened. 

The windings are arranged so that the individual phases are 
well separated by large spaces, so as to minimise the possibility 
of a fault occurring between phases. The cable boxes have 
separate compartments with earthed metallic partitions 
between the phase terminals, so as to prevent the possibility 
of a fault at the terminals extending to the adjacent phase. 
By earthing the neutral point through a suitable resistance, 
the current that will flow due to a fault to earth is limited 
to a comparatively small value, and any undue strain on the 
switch or on the system generally. Any burning that may 
occur in the machine windings, due to such a fault, will be 
limited to the particular point where the fault occurs, and 
the disastrous burning of the whole winding, which might 
otherwise take place, will be avoided. 

The stator is being built up on site, and the size of the turbo 
set can be imagined from the following weights :— 


Steam end, including steam rotor, and including 


generator base plate and bea rings Ce veesecsccccsvece 170 tons. 
Spaar SUDO OTN oo ieee Soe. cae ea dak a A ap. 4; 
Alternator Sbt eoori iiiar aAa sees: Ae + 99 
Alternator TOCOPs er hoast iiusoio tni iie ss sanssicnadses 35 45 
DENIER ioa aa EPA FEET TET T E 3 y» 
Connection between turbine and condenser: ... 29 . 
CONDENSING PLANT. E 


. D L l a 
The condensing plant which was' manutactured byf Mcosts. 


Willans & Robinson, Ltd., as sub-contractors to the B.T.-H. Co., 


contains some special features which[may prove of interest.$-. 


Fic. 16.—ONE OF THE TWo CONDENSER SHELLS FOR THE 40,000 K.V.A 
TuRBO-ALTERNATOR SET. 


(The water boxes and end covers are not shown.) 


The plant is designed to maintain a vacuum of 28} in. 
(barometer 30 in.) when dealing with 277,500 Ibs. of steam per 
ies ne when supplied with 36,500 G.P.M. of cooling water 
at 70°F. 

The condensers are in two units, each having a cooling 
surface not less than 22,500 sq. ft. The size of the shell is 
shown in a striking way in Fig. 16. The condensers are 
coupled to the turbine by means of a breeches pipe 16 ft. by 
8 ft. at the turbo, to 16 ft. by 4 ft. on each condenser. Suit- 
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able expansion pipes are fitted. The Corporation ordered the 
external pipework and valves under a separate contract, and 
this work has been arranged to enable either condenser to be 
shut off for cleaning while the turbine is exhausting into the 
other condenser. 

To facilitate cleaning, steam ejectors with receiving piping 
and fittings, have been ordered to enable a suitable cleaning 
solution to be circulated through the tubes of that condenser 
shut off for cleaning. 

Two air pumps are supplied, these being of the Willans self- 
lubricated, totally-enclosed, single-acting type, having three 
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Fig. 17.—ONE OF THE TWO AIR PUMPS FOR THE 40,000 K.v.A TURBO- 
l ALTERNATOR SET. 


(Some of the inspection covers are shown removed.) 


barrels, 25 in. in diameter, with a common stroke of 14 in. 
and arranged to run at 100 revs. per min. These air pumps 
are of the “dry ” type, being sealed by circulating a small 
portion of the condensate through an auxiliary condenser, and 
are shown in Fig. 17. 

JThe two air pumps draw from an air-bus main, so that 
either or both pumps can work in conjunction with either or 
both condensers. To augment the air capacity when necessary 
the air can be withdrawn from the condensers by small steam 
jets,one on either side of each condenser, discharging into the 
air-bus main. When these jets (termed vacuum augmenter jets) 
are in operation, they have the effect of increasing the pressure 
in the air-bus pipe, thus enabling the air pump to handle a 
greater weight of air. 

The amount of steam used by each jet can be regulated from 
O to 0-15 per cent. of the full load steam consumption of the 
turbine, the air pumps being designed of sufficient capacity 
that no steam will be necessary excepting under conditions of 
abnormal air leakage. Each air pump is direct coupled to a 
60 B.H.P. B.T-H. motor. 

The condensate discharge pipe of each condenser is coupled 
to a bus pipe. Two Pulsometer extraction pumps, direct 
driven by 23-B.H.P., 1,230/1,370 revs. per min., B.T-H. motors 
draw from this bus pipe and discharge into the hot-well tank. 
Each pump is of sufficient capacity to deal with the whole of the 
condensate from both condensers, and thus ample standby 
plant is provided. 

(To be concluded). 
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Powdered Goal Plant for Hammersmith. ' 


HE modern powdered fuel plant which is to be installed at 
Hammersmith Corporation Electricity Works, is to beon 
the'Holbeck system, which has been very extensively used 

for a number of yearsin America and Canada, and the results 
that have been obtained are, we understand, most satisfactory 
both as regards economy and the running charges. 

A general description of the plant is as follows :— ` 

Coal is discharged by means of a grab, or conveyor, into the 
small unloading hopper, marked A on the accompanying 
diagram ; from this it is discharged by means of a belt con- 
veyor and fed into a rotary coal drver. 

While on the belt the coal passes under a static magnetic 
separator (B), which extracts any iron there may be mixed with 
the coal, and thus protects the pulveriser plant. It has been 
found that this type of magnetic separator gives the best re- 
- sults when the coal is likely to be wet and liable to adhere 
to the belt. 7 

In the rotary coal dryer (marked C) the coal is dried and the 
moisture content reduced until about 1 per cent. or under 
remains. This drying is necessary in order to obtain the 
requisite degree of fineness when pulverising, and the power 
and heat expended on drying independently is more than 
covered by. the higher efficiency to be gained by burning dry 


allow to pass. The coarse particles fall back again into the 
grinding zone to be re-pulverised. 

The fine powder is now drawn up through an exhauster (H), 
and delivered into the main collector (Z), the function of which is 
to allow the coal to fall into the powdered coal bin (J), while the 
free air is drawn off at the top and returns to be used again in the 
mill. All this latter equipment—that is, the mill, exhauster, 
piping connections and collector—is under a slight vacuum, 
therefore there is no risk of leakage of powdered coal. 

The powdered coal is now stored in the 50-ton powdered coal 
bin, from which it is drawn off by a series of feed screws and 
dropped into the suction of the distributing blower (Z). In the 
distributing blower the powdered coal is mixed with a small 
proportion of the air for combustion ; but before this mixture 
takes place the air passes under a floating cone (M), as shown in 
the air indicator (N). This cone rises or falls according to the 
quantity of air passing under it. There is from the top of this 
cone a light cable connection to the regulator (O), and this regu- 
lator controls the speed of the small variable-speed motor (P), 
which drives the feed screws. Thus. the amount of fuel delivered 
to the blower is entirel y dependent upon the amount of air being 
passed around the main and the mixture of carrying or primary 
air, and powdered coal in the main is always constant. 


SECTIONAL DIAGRAMMATIC VIEW OF 4 POWDERED FUEL PLANT (HOLBECK System). 


coal. It must also be borne in mind that unless coal is stored 
entirely under water the presence of moisture is one of the chief 
factors responsible for spontaneous combustion of coal while 
in storage. The dryer has a small grate fire, the products of 
combustion from which pass through a revolving inclined 
drum and away to a smoke stack. The coal is fed into the 
upper end of this drum, which is fitted with internal longi- 
tudinal channel irons ; these lift the coal and drop it through 
the heated gases, each time the coal being worked a little nearer 
to the discharge, or lower end, of the dryer. The dryer is 
discharged by means of a screw conveyor, and the dried coal 
is fed into the dried coal bin. z 
The dried coal bin feeds in the first portion of the plant 
installed, one Bonnot pulveriser mill. This pulveriser reduces 
the coal down to a fineness such that 85 per cent. will pass 
through a screen having 40,000 perforations to the square inch; 
and 95 per cent. will pass through a screen having 10,000 
perforations to the square inch. This fineness is obtained by 
alr separation only, no actual screens being used. The vacuum 
separator (G), which is placed immediately above the pulveriser, 
is adjustable with regard to the fineness of the powder it will 


In the first portion of the plant to be installed the main is 
led round one large Stirling boiler. After the powdered coal 
and air have been drawn out of this distributing main the 
diameter of the main is reduced in proportion, and a smaller 
diameter main is returned to the return collector (Q). This return 
collector extracts the coal which has completed the circuit, a 
certain proportion of the coal is always allowed to return, 
allowing it to fall again into the powdered coal bin, while the 
air, free of coal, is drawn off at the top and used again in the 
distributing main. 

It will be noted that the coal and air are tapped off by means 
of a centro] valve placed at the top of the branch pipe. and that 
this valve can be opened to take any desired quantity, thus 
giving complete and instant contro] of the amount of fuel 
being used in the boiler. 

When a burner is opened, so as to take a certain amount of 
air and coal from the circulating system, the air pressure in the 
main drops slightly ; the blowers then deliver more air and 
the conical float in the air indicator is raised, and this affects, 
by the action of the automatic regulator, the necessary increase 
of the speed of the variable-speed motor, and therefore the feed 
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screws, thus regulating the amount of powdered coal delivered 
to the mains. Conversely, if a burner is shut off, the supply of 
air and coal in the circulating mains is automatically diminished. 
The constant mixture of air and coal in the distributing mains 
is so rich in coal that it is not inflammable, and therefore, before 
it can be ignited, it has to be met at the burners by a stream 
of secondary air. In this instance the secondary air is pre- 
heated. 
In'the Holbeck system there is only one powdered coal bin, 
situated in the central drying and pulverising station, so that 
when the works are closed down it is an easy matter for the 
operator to leave this bin empty. This would not always be 
practicable if there were a number of bins scattered about the 
plant, one for each boiler. There is no heat near this storage 
bin. 
When the plant is working the powdered coal in the bin is 
constantly in motion, the coal being drawn off at the bottom 
by the feed screws, new coal coming into the bin by way of the 
main collector, and a certain proportion of the coal drawn away 
at the bottom is always returned by way of the return collector. 
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Caking and bridging, which occur if powdered coal is allowed 
to remain at rest in the hopper, are thereby prevented. It 
will be seen that the suction stack for the blowers (R) 
draws its air from out of the house; this ensures a complete 
change of atmosphere being constantly passed through the 
house, and also dry air being used in the circulating system 

The air cutlet from the return collector is passed through an 
auxiliary collectcr, and then to the blower suction *stack 
thus no powdered coal is allowed to escape to the open. 

It will be seen from the above description that this system 
has all the advantages of gas or oil firing, and is a safer pro- 
position than these methods, because the mixture of coal and 
air in the mains is not inflammable. Further, the initial cost 
of the fuel compared with oil, or even with gas, is considerably 
less, and the inherent losses of a gas producer plant are done 
away with. 

This work is in the hands of the Powdered Fuel Plant Com- 
pany, Ltd., of 47, Victoria-street, London, 8.W.1, who hold the 
sole manufacturing rights for the Holbeck system for Great 
Britain and for most European countries. 
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The Electrification of a Woollen 
Spinning Mill. 


Many opportunities exist in the United Kingdom for utilising th® 
energy of small waterfalls, and one enterprising firm—Mitchell Bros., 
of Old Town Mills, Hebden Bridge—have fully utilised the opportunities 
existing locally for the generation of electricity from water-power. 
Several natural springs controlled by the firm exist, and the fullest 
advantage has been made of the energy available. In designing the 
scheme of electrification it was decided to provide a reservoir having a 
capacity of 6,000,000 gallons, and fed by springs rising some 1,500 ft. 
above sea level. 

By means of the reservoir a fall of 500 ft. is obtained, the water being 
conveyed through 9 in. cast-iron pipes to the power house, } of a mile 


Fic. 1.—THE WATER TURBO-GENERATOR, 


below. The conditions imposed upon the contractors were that the 
turbine plant had to be entirely automatic and self-governing; that 
it be started and stopped from the mill $ a mile away ; that the speed be 
kept constant under all conditions, to ensure the very steady drive 
required by a textile mill; and that it be unnecessary for an attendant 
to pay more than one visit per day to the power house. Messrs. Mitchell 
Bros. report that all these conditions have been amply fulfilled. The 
power house contains a tangential wheel of the Pelton type (manufac. 
tured by Messrs. Gilbert Gilkes & Co., of Kendal), running at 600 revs. 
per min. and coupled to a 68 kw. continuous-current dynamo. The 
whole unit is shown in Fig. 1. The generator is compounded, so that the 
mill voltage is maintained constant at all loads. The speed control of 
the turbine is obtained by Messrs. Gilkes’ patent governor, in which the 
coupling head is mounted direct on the shaft, thereby avoiding the use 
of chains or belts for driving, and eliminating any possible chance of the 
set running away through the breaking of the intervening mechanism. 


There are no rotating parts on the governor, nor are there oil pumps, 
moving pistons or cylinders, with the result that whereas an ordinary 
governor can shut off water in case of accident in less than three to five 
seconds, the water here can actually be shut off in a fraction of a seccnd 
without any shock on the pipe line. The governing proper is obtained 
by means of deflectors. In the deflector installed a spear is inserted 
into the nozzle and controls the quantity of water flowing into the wheel, 
the motion of thse spear being slow in order to avoid shock on the line, 
while in coming out when the load is thrown on the motion is very rapid. 
On tests it was found that, full load thrown off, the momentary speed 
variation was but 1 per cent. above the normal, while the permanent 
reer variation between full load and no load was one-half of 1 per cent. 
above and below normal. 

The remote control device comprises an hydraulic cylinder, the supply 
of water to which is controlled by a solenoid operating a four-way valve. 
The magnets are controlled through overhead wires by a switch located 
at the mill, the energising current for the magnets being taken from a 


Fic. 2.—Grovur DRIVE BY A 70 H.P. MOTOR. 


battery of accumulators. The transmission line is entirely overhead, 
the conductors being carried on wooden poles to the mill. The poles 
also carry the wires for starting and stopping gear, as well as the lighting 
and telephone wires. The conductors are cradled at points where the 
overhead line passes over public paths. This line is protected by light- 
ning arresters at each end. 

In the mill the whole of the plant is group driven from a motor of 
70 H.P. running at a speed of 630 revs. per min., the motor being housed 
in a totally enclosed central motor house. The motor is seen in Fig. 2 
The connection between the motor and the mill shafting is through @ 
Hans Renold silent chain running in an oil bath, the ratio of transmission 
being 5to 1. In view of the fact that the motor operates at 500 volts, 
a small dynamo driven by the mill shafting is used to supply current for 
lighting at a pressure of 200 volts. The hydraulic portion of the scheme 
was undertaken by Messrs. Gilbert Gilkes & Company, Ltd., of Kendal, 
and the whole of the electrical plant by the General Electric Company 
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The Annual Convention of the Incorporated 
Municipal Electrical Association. 


OR the first time since the outbreak`of war the I.M.E.A. 
assumed, at its annual Convention, some of the old aspects 
which always made it a social as well as an engineering 

function. The London meetings during the war have been in- 
teresting enough, but towards the last they became somewhat 
monotonous, because they were shorn of functions of any 
description. The gathering at Manchester last year helped 
a little to break the monotony, but it has fallen to the lot of 
Mr. F. Ayton, the 1918-19 President, to usher in the Victory 
meeting. It was due to Mr. Ayton, the Borough Electrical 
Engineer, of Ipswich, that the Convention should be held in 
his town, but accommodation was so limited that the head- 
quarters had to be fixed at Felixstowe, which, until quite 
recently, has been a military centre, and the principal hotel 
is only just reopened ; many of the boarding houses are still 
unoccupied. In these circumstances the Convention had to 
be confined to engineer and committee delegates and their 
wives, and a very few specially invited visitors. ‘In pre-war 
days the manufacturers constituted a considerable element at 
the Convention, and their presence presented an opportunity 
for the interchange of views on engineering and central station 
matters under less formal conditions than obtained in the 
office of the borough electrical engineer. We hope when the 
Convention assembles again next year—and the meeting will 
be at Bradford under the presidency of Mr. Thomas Roles— 
that the manufacturers will once again be invited to attend. 
On the present occasion a few of the old familiar faces from 
the contractors’ side were noticeable, both at the meetings 
and the social functions. 

There were practically no heavy engineering Papers read, 
but the discussion on the Paper on electrical transmission, 
opened by Mr. S. L. Pearce, City Electrical Engineer, Man- 
chester, was of the greatest technical interest. The discussion 
on the Paper from the manufacturers’ point of view was 
naturally biased in favour of underground mains, but the 
subject was one which cannot be dismissed hurriedly, and we 
hope that it will be reopened at an early date. As Mr. 
Wordingham pointed out in his remarks, British electrical 
engineers are not so egotistical as entirely to ignore the ex- 
perience on Overhead transmission gained on the Continent, 
in the Colonies, and in the United States. The Committee 
men were well in evidence on this occasion and had oppor- 
tunities to air their views of the Whitley Report, by Alder- 
man Walker, and Bailie Smith’s Paper on} the “ Rating of 
Electricity Supply Undertakings.” 

The gathering was favoured with ideal weather until the 
last morning, when the long-delayed rain put in a welcome 
appearance, though perhaps not by those who made up the 
party for a cruise in naval motor launches to inspect the 
German submarines in the harbour at Harwich. The Asso- 
ciation owes a considerable debt of gratitude to this vear’s 
President, Mr. F. Ayton, who, besides being the Electrical 
Engineer and Tramways Manager at Ipswich, is also Hon. 
Secretary of the Electric Vehicle Committee. In addition to 
these important functions he has acted as Hon. See. to the 
Convention, no mean task in all the present circumstances. 
Mr. H. Faraday Proctor, the retiring Hon. Sec., was paid a 
high tribute by the President for his work in this capacity 
during so many years. We ourselves have on many occasions 
been especially indebted to Mr. Proctor for his prompt re- 
sponse to our requests for special information which we have 
found it necessary to address to him. Mr. A. C. Cramb, who 
takes over his duties will, we are sure, discharge them with 
efficiency, and his acceptance of the duties has met with general 
appreciation. 

In subsequent columns we are reporting in full the pro- 
ceedings of the Convention as has been our custom in the past, 
and our readers will find in this number a convenient record of 
the Papers and discussions. We hope that the future will 
provide justification for the error in our last issue in the title 


of the short article describing the 3,000 kw. British Ljungstrom 
set which has been installed at Ipswich. Mr. A. G. Deverill, 
of the Brush Electrical Company, who explained the parts of 
the machine at the Ipswich generating station, was, we under- 
stand, delighted with our error, and in these slide-rule days 
the decimal place does sometimes go astray. With so much 
talk about super-power stations of the future why should not 
Ipswich possess a number of such units on the banks of the 
Orwell, over the running of which Mr. Ayton may well preside. 

Among the delegates and visitors were the President (Mr. Frank 
Ayton), Mr. C. H. Wordingham (President of the Institution of 
Electrical Engineers), and Messrs. S. T. Allen, J. W. Beauchamp, 
A. S. Blackman, A. W. Blake, J. Horace Bowden, S. E. Britton. 
J. K. Brydges, H. R. Burnett, J. W. Burr, E. Calvert, R. A. Chattock, 
J. Christie, W. H. Cooke, A. C. Cramb, H. Dickinson, H. S. Ellis, 
S. E. Fedden, R. F. Ferguson, C. N. Hefford, E. E. Hoadley, H. A. 
Howie, W. W. Lackie, R. B. Leach, H. Tomlinson Lee, F. M. Long, 
J. F. Magoris, A. Nichols Moore, H. A. Nevill, F. A. Newington, 
S. L. Pearce, R. W. L. Phillips, H. Faraday Proctor, F. W. Purse, 
E. S. Rayner, H. Richardson, J. A. Robertson, L. L. Robinson, 
T. Roles, A. H. Shaw, C. M. Shaw, C. B. Smith, N. Staniland, G. 
Tough, C. Turnbull, S. J. Watson, H. Webber, P. P. Wheelwright, 
F. H. Whysall, T. P. Wilmshurst, W. J. H. Wood, W. Wyld, and 
C. H. Yeaman. 


WEDNESDAY, JUNE 18TH. 


_ The first day of the Convention was held in the Public Hall, 
Ipswich, when Mr. E. C. Ransome, J.P. (Mayor of Ipswich and 
chairman of the Ipswich Electric Supply and Tramways Com- 
mittee), in welcoming the members of the Association, said he 
regretted that the accommodation in Ipswich made it neces- 
sary for the headquarters of the Conference to be made else- 
where, but he hoped the salubrious surroundings at Felix- 
stowe would make the members’ stay in the neighbourhood an 
enjoyable one. The Corporation much appreciated the 
energy and ability of their Engineer, and felt honoured by his 
election as President on that occasion. 

Mr. Frank Ayton (Ipswich) moved a vote of thanks to the 
Mayor, and then delivered the following Presidential Address : 


Mr. Frank Ayton’s Presidential Ad- 
dress at the Gonvention.* 


The fact that this is the first post-war convention planned on the 
lines of pre-war days gives an added importance to the occasion, 
but especially in view of the momentous changes on the eve of 
being made in the organisation of the electric supply industry. The 
war has brought the nation to recognise, firstly, the importance of 
electric supply and, secondly, the general inefticiency and the draw- 
backs of the present methods of electrical generation and distribution. 
During the war most clectric supply undertakings have carried on 
under difficult conditions, including depletion of staffs, impossibility 
of always effecting repairs as needed, the ever-increasing demand, 
poor quality of fuel, shortage of plant, &c. The easing off in the 
output that followed the signing of the Armistice came, therefore, as 
a rather welcome relief, but it brought at least one new difficulty, the 
considerable falling off in the industrial demand, and the consequent 
diminution in revenue. This is, of course, but a temporary con- 
dition ; yet the unforeseen reduction in revenue has placed a number 
of undertakings, whose output was largely for industrial power, in a 
somewhat serious financial position. 

Much has already been said about the Williamson Committee’s 
report and the Government Electricity Supply Bill. The Associa- 
tion has put forward its criticisms of certain clauses and its recom- 
mendations for alteration and amendment. If the Bill is altered as 
we desire, and the important principle of public control is adhered 
to and safeguarded—then, the carrying out of its provisions will be 
of immense benefit to the nation, and in particular to the electric 
supply industry. The ultimate success of the measure will largely 
depend upon the choice of the Electricity Commissioners and the 
constitution of the District Boards. The Commissioners should be 
chosen solely upon their technical and business qualifications and 
their suitability for the positions. As for the electric supply in- 
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dustry, it, at last, will have secured its Magna Charta, and have been 
freed from those legislative shackles which have for so many years 
impeded its free development in this country. 

The need for the re-organisation and the co-ordination of electric 
supply has been abundantly proved. The prosperity of the electric 
supply industry is indissolubly linked up with that of the nation’s 
industries. To secure that the products of the latter may compete 
in the markets of the world, a cheap and abundant supply of electrical 
power is clearly one of the main necessities. The statement that 
the actual cost of electric power to the industrial consumer represents 
but a small percentage of the whole cost of production in the factory, 
only applies to certain industries. As a general] statement it is far 
from being correct. There is, for example, a wide difference in this 
respect between a clothing factory and an electro-chemical works, 
between a printing works and a rolling mill. In preparing to meet 
the demands of the future, a bold policy and the long and statesman- 
like view are needed. Conditions will compel the use by the manu- 
facturer of a considerably greater amount of machirery, and there- 
fore power, per employee than has Leen the case in the past. The 
expansion in the use of electricity during four and a-half years of 
war is surely an index of increased demand in the future. The 
electric supply interests will be inexcusably lacking in foresight. if 
they do not in good time prepare for this demand by the provision 
of ample generating plant. 

Moreover, the development of consumption is as important to the 
cheapening of electricity as the building of super-stations, linking- 
up and the climination of incflicient plants. The *‘ business-getting ” 
side of electric supply must be developed to a far greater extent 
than in the pre-war days. 

We have a valuable heritage to make use of in the intensive 
publicity campaign which, as the result of the formation of the 
Electrical Development Association, may soon be inaugurated. 
One looks for great things from that Association, and it must be a 
source of satisfaction to us that a well-known memter of the I.M.E.A., 
Mr. J. W. Beauchamp, should have been chosen as its director. An 
appeal is to be made by the Electrical Development Ascociation, 
through the I M.E.A., to all electric supply authorities for financial 
support, and one may express the hope that electric supply com- 
mittees will respond to such appeal in a broad-minded and generous 
spirit. 

"ah the report of the Coal Conservation Sub-Committee of the 
Reconstruction Committee, dated April 17, 1917, a most unjust 
aspersion was cast upon municipal electric’ undertakings in the 
statement to the effect that more enterprise and progressiveness 
was manifest in the management of ‘company owned undertakings 
than in the case of those which are municipally owned. Apparent 
apathy in adopting “ publicity ” has seldom, if ever, been due to 
the indifference of the engineer responsible for the management of 
the particular undertaking, but to the mistaken view taken by the 
ratepayers’ representatives. This Association can point with some 
pride to its record of propagandist effort in the past. Our cfispring, 
the Electric Vehicle Committee, is so far the only successful co- 
operative effort in developing a particular use of electricity. The 
I.M.E.A., had also taken the initiative in the formation of an electric 
development committee a short while prior to the outbreak of war. 
The twelve months terminating with this Convention will rank in 
the annals of the Association as the busiest, most strenuous and most 
important year in its existence. 


On the motion vf Mr. T. Roes (Bradford) a vote of thanks 
was accorded the President. 

Mr. Ald. W. Waker, A.M.I.E.E. (Manchester), then read 
an abstract of the following Paper :— 


The Whitley Report: The Application 
of Its Recommendation to the 
Electricity Supply Industry.* 

By Alderman W. WALKER. 


Labour discontent was acute at the time of the outbreak of the 
war, and there were additions to the demands usually put forward 
including not merely increased wages but a share in the control 
of the industry concerned, and a claim to be consulted regarding 
the working conditions within the industry. For a long time those 
demands, a natural result of extended education, had been growing 
more articulate and more insistent. The ideas ranged from the 
complete taking over of all industries for and by the workers— 
through Joint Consultative Committees of Management—to the 
simple right of approaching the employer when some definite work- 
Semen ae aces es 
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shop grievance arose. The outbreak of war caused a temporary 
cessation of negotiations on the foregoing lines, and demands 
centred on increased remuneration to meet the increased cost of 
living. Wages jumped to a hitherto unheard of height. At the 
same time, the Government was compelled by national necessities 
to take over some industries, to regulate others, and to control the 
supply of raw material to all. It also called representatives both of 
employers and empldyed to its aid, thus to a more or less extent 
admitting the principle of joint control. 

* Plans to meet the conditions which would arise at the coming of 
peace were being considered by the Reconstruction Committee of 
the Cabinet, a sub-committee dealing with ‘‘ The relations between 
employers and employed.” This sub-committee was constituted 
of representative employers and trade unionists. In March 1917 
it issued an interim report (now known as the Whitley Report), 
which immediately became a subject of great interest, much dis- 
cussion, innumerable newspaper articles and some criticism. 

At this stage the author quoted from a memorandum submitted 
by him to the Manchester Corporation advocating the Corporation 
obtaining representation on the Joint Standing Industrial Councils, 
and expressing the hope that ultimately t ere would be a National 
Council of Industry in the nature of an ultimate Court of Appeal. 

The principal recomm endations of the Whitley Committee were :— 

“(1) The formation of National Joint Standing Industrial 
Councils in the several industries, composed of representatives of 
employers and emploved, regard being paid to the various sections 
of the industry and the various classes of labour engaged.” 

“ (2) That District Councils, representative of the Trade Unions 
and of the Employers’ Associations in the industry, should be 
created or developed out of existing machinery for negotiation in 
the various trades.” 

“ (3) That Works’ Committees, representative of the manage- 
ment and of the workers employed, should be instituted in parti- 
cular works to act in close co-operation with the district and 
national machinery.” 


The Report contains suggestions as to the constitution and 
functions of Joint Standing Industrial Councils. Existing Trade 
Unions and Employers’ Associations are taken as the basis, but 
new organisations may be admitted with the approval of the section 
of the Council of which the organisation would form a part. | 

The District Councils come between the Workshop Committee 
and the Industrial Councils, and their constitution and duties are 
somewhat vague. They serve as a clearing house where repre- 
sentatives of the Workshop Committees within the district could 
meet and discuss any special matters which had arisen at the various 
works, and the settlement arrived at; local rates of pay; district 
holidays; arrangements for joint action on social, recreative, 
charitable, or sports matters ; to exchange opinions on the efficiency 
of the types of equipment installed for workers’ use in lavatories, 
cloak-rooms, kitchens, dining-rooms, &c. 

Workshop Committees, as specified in third recommendation, are 
not new. In the Electricity and Tramways Departments of the 
Manchester Corporation, Shop Stewards’ Committees exist, and 
have from time to time communicated with the management ; 
but what is required is a recognised organisation, consisting of 
elected representatives of the workers together with the chief officials 
of the department. The matters which would be dealt with by 
such a Committee are many, and their quick removal would increase 
the efficiency of the department. More important than any re- 
construction of management machinery, or even than the remedying ` 
of specific grievances, is the establishing of ordinary human touch 
and svmpathy between management and men. Consultation with 
the shop committee before the issue of a notice is a great advantage. 

Delay in negotiating produces irritation, irritation causes bad 
temper, bad temper makes bad work. Workshop Committees would 
not have powers to negotiate standard rates of pay, &e.; these 
would he fixed for the entire district by agreement between the 
Trade Unions and Employers’ Associations, or, when formed, by the 
National Councils. 

The question of the effect on public undertakings of the acceptance 
of the recommendations made in the Whitley Report was a very 
important one,and local authorities had to consider the alternative 
methods for putting the proposals into practice which suggested 
themselves. It had to be decided whether to constitute a National 
Joint Council :— 


(1) For all municipalities and inclusive of all departments of 
each municipality. 

(2) For each separate department of all municipalities. 

(3) For some separate departments (gas, electricity, tramways, 
&c.), and some grouped (paving, cleansing, sewage, &c.). 

(4) For industries as industries inclusive of all undertakings 
whether municipal or company owned. 
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The right solution, it was decided, was to establish a National Joint 
Council for the electricity supply industry to include all authorised 
undertakings. Eventually, under the auspices of the Ministry uf 
Labour, a conference of representatives of the employers and Trade 
Unions was held in Manchester on June 19, 1918. A Committee, 
consisting of seven members from each side, was appointed to draft 
a constitution for and to define the functions of a Joint Industrial 
Council. On the emplovers’ side the following bodies were repre- 
sented on the Drafting Committee: Incorporated Municipal Elec- 
trical Association (three members), Incorporated Association of 
Electric Power Companies (two members), Confe ence of the Chief 
Officials of the London Electric Supply Companics (one member), 
Provincial Electric Supply Committee of the United Kingdom (one 
member). 

The bodies representative of Workpeople’s Associations were: 
The Amalgamated Society of Gas, Municipal and General Workers ; 
the Amalgamated Society of General Toolmakers, Engineers and 
Machinists; the Electrical Trades Union; the National Amalgamated 
Union of Enginemen, Firemen, Mechanics, Motormen and Elec- 
trical Workers; Steam Engine Makers’ Society ; United Machine 
Workers’ Association; and Workers’ Union. 

In the original Paper the author then proveeds to give the complete 
draft constitution and functions, as prepared by the Drafting Com- 
mittee. The specific objects defined number 16 and cover generally 
all matters relating to conferences between employers and workers 
and, besides wages and conditions of employment, specify the col- 
lection of statistical data relating to the industry, research and 
invention and educational measures. The constitution provides 
for 12 representatives on each side, the bodies named above, together 
with some others, being specified. Other details regarding re-ap- 
pointment, formation of committees, voting, &c., are on familiar 
lines. It may be noted that administrative expenses are to be met 
in equal proportion by Employers’ Associations and Trade Unions, 
and that the Council has power to amend the constitution. 

By March 22, 1919, the whole of the employers and all except one 
of the trade unions had notified their acceptance. This Constitu- 
tion is for the National Council only, leaving to such a Council the 
work of creating or co-ordinating the duties of the District and the 
Workshop Committees. The necessity for a Central Authority for 
the industry cannot be questioned. The existing state of affairs is 
chaotic and it would be advantageous to have regular joint meetings 
for the discussion of matters concerning the industry from a national 
instead of a sectional point of view. One of the most important 
outstanding questions is that of whether or not plenary powers 
should be granted to the representatives on the National Industrial 
Council. 

The functions of the District Committees are not very clearly 
defined in the report. In the case of the electricity supply industry 
it appears that District Councils would not be of such importance 
as in some other industries. However, they would have to put into 
operation the findings of the National Councils and also presumably 
would have the right to refer matters to that body. It would be 
advisable for them to arrange for close working with the education 
authorities of the district and to co-operate with the local District 
Industrial Councils of other industries when combined action was 
desirable in matters of common interest. 

The third recommendation of the Whitley Committee relating to 
works committees is of greatest interest for the average member of 
an electricity committee, because it is possible immediately to adopt 
‘it for any undertaking. It also has a more direct and immediate 
* effect upon a department than either the District or National Councils. 
Workshop committees have long been established in the engineering 
industry in the Manchester district, such firms as Messrs. Hans 
Renold, the British Westinghouse Electric Mfg. Company, and 
Messrs. Mather & Platt, &c., having had much experience of the 
working and of the good results arising from their establishment. 


In June of last year it was decided to submit a draft scheme— 
drawn up by the engineer and manager and approved by the Elec- 
tricity Committee—to a mass meeting of the workers of the Man- 
chester Corporation electricity department. First of all, a printed 
copy of the proposed scheme was supplied to each employee, then a 
public hall in the city was hired, and, after an explanatory state- 
ment had been made by the writer, questions and suggestions were 
invited. 

Finally a vote was taken and a scheme adopted by a large majority. 
The author also presents this scheme, as adopted for the electricity 
department of the Manchester Corporation, in extenso. The scheme 
is not intended to interfere with the rights and status of existing 
trade unions. Among matters suggested as suitable for discussion 
are: (a) Co-operation and improved methods of carrying out work ; 
(b) conditions of employment; (c) class of labour employed on 
certain operations; (d) co-operation in supervision; (e) shop 
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troubles ; (f) formation of shop rules ; (g) employment of ex-soldiers ; 
(h) general welfare. Any general movement of wages would not be 
referred to the Works Council, but to trades unions, employers’ 
federations, and, when formed, the National Industrial Councils. 
Next the method of constituting the works committees is specified, 
a maximum number of 20, elected by ballot after nomination, being 
proposed. Four representatives of the management are considered 
sufficient, selected by the chief engineer and manager. The nature 
of the representation at the Stuart-street station, the Dickinson- 
street and Bloom-street stations and the distribution section are 
given, in order to show how different classes of operators are included. 
Finally, suggestions are made for the representation of all the 
sections of a central works council for the whole electricity depart- 
ment. ; 

The proposals contained in this scheme have been drafted for the 
sole purpose of applying the principles and recommendations of 
the Whitley report to the Manchester electricity undertaking. It is 
possible, however, that other undertakings in the district may do 
likewise. From the several local electricity undertakings, therefore, 
a district council could be formed. To carry the ideas contained in 
the Whitley report a stage further, a National Council may eventually 
be formed out of the various district councils for the whole of the 
electrical supply industry of the country. 

Obviously, this is a scheme for a large undertaking. Smaller 
undertakings would find one committee sufficient ; the very small 
undertakings could arrange for the election of two or three delegates, 
who would have the right to meet the management at regular and 
stated times. At Manchester the first committees were elected for 
six months, which period expired in Janaury last. Before balloting 
for the new committees, meetings were held, of workpeople only, 
to vote for or against the continuance of the workshop committees. 
Very favourable opinions were expressed on the work of the com- 
mittees, and the meeting decided that the next election should be 
for double the period—viz., 12 months. The monthly joint meetings 
do good. The free exchange of opinions is beneficial to both. It 
must always be remembered that whilst some of the workers’ repre- 
sentatives have had much experience of committee work and pro- 
cedure in connection with their trade unions, others have not had 
that advantage, therefore great tact ought to be exercised and every 
effort made to thoroughly understand the point of view which any 
member attempts to place before the committee. 


Ald. WALKER added that since writing the Paper he had found it 
desirable that the recommendation that Industrial Councils’ decisions 
should be givon the sanction of law, should be withdrawn, as he learnt 
that the opinion of practically all the Town Clerks was that no municipal 
council could give to any of its members plenary powers for such pur- 
poses. The opinions of committees must come before the municipal 
councils for confirmation. 

DISCUSSION. 

Col. A. SINCLAIR (Swansea) said, as a proof that he required no con- 
version to the principles of the Whitley Report, he had in his possession 
an agreement dated May 25, 1901, which he drew up with the co-opera- 
tion of the workers he was then managing, and which contained almost 
all that was in the Whitley Report. Where the workmen wished some 
modifications made they had to give three months’ notice. In giving 
that notice they wrote to him: ‘* We beg to tender you our thanks for 
the kindness and help we have received from you, which has not only 
mitigated friction but has been the main factor in the amiable working 
of the agreement.” With regard to the difficulties of the future, time 
should not be taken up by trivial matters which could be settled on the 
spot in five minutes if handled with tact and goodwill. Considerable 
trouble had arisen through the management backing up thcir foremen 
without investigation into the matters in dispute. Disputes should be 
investigated without bias. He was afraid the new councils, district or 
otherwise, would be worried too much by trivial matters handed over to 
them by the lesser committees, instead of devoting their time to matters 
of principle. In regard to municipalities, grievances were submitted to a 
committce, the committee referred them to a sub-committee, the sub- 
committee came back to the committee, and the committee submitted 
them to the Council, who might not understand them, and refer them 
back to committer. The management should have power to settle 
matters that did not involve a principle, such as wages questions relating 
to an area, and to hours and many other things. 

Mr. W. Reaver (Vice-chairman of Ipswich Electric Supply and 
Tramways Committec) said he had studied the question, but had not 
come to any practical conclusion as far as the working of the Report was 
applicable to the undertakings of a Town Council, such as that of Ipswich. 
The problem was how to work a works committee amongst a number of 
undertakings whore the number of employees was small. Where the 
employees of a department could be counted on the fingers of two hands 
he did not see how the scheme could be worked. The workpeople of 
three or four dissimilar committees might be amalgamated, and he 
believed that was what Ald. Walker proposed. When discussing in his 
works the question of a consultative committee amongst the men the 
question of piece work rates arose. A man in the foundry said he did 
not wis to have anything to do with discussing the rate for a man ona 
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milling machine, nor did he wish the milling man to interfere with the 
foundry rates. What did the author think about.that difficulty ? 

Mr. C. H. WORDINGHAM (President of the Institution of Electrical 
Engineers) said the fate of this country was trembling in the balance, 
and it depended almost entirely on the attitude of labour in the imme- 
diate future. If the individual members of this nation would not work, 
this nation would sink. There was every desire on the part of the 
employer to co-operate with the workman, but it was not cqually clear 
that the workman was willing to co-operate with the employer. He 
believed the Whitley Report offered the best means of bringing about 
that co-operation, and it was creditable to the electrical industry that 
a National Council had already been set up. Many employers had been 
in the habit of taking into their counsels the foremen and leading men 
in the different departments, and endeavouring to bring about the settle- 
ment of difficulties that arose in the way indicated by Col. Sinclair. By 
bringing these councils into existence one got the personal touch in a 
somewhat different form. The workmen were met more or less on 
terms of equality, and if they would be made to understand the em- 
ployers’ difficulties the better would be the chance of the undertaking 
prospering and going forward on right lines. It was important that an 
association or body formed for a given purpose should confine itself to 
that purpose. Amongst the objects enumerated as those with which the 
Council was to deal was that of research. The Advisory Council for 
Industrial and Scientific Research was promoting special bodies in the 
form of a group of associations for dealing with research, and it should be 
left to them. It was true they had yet to prove their utility. Some had 
been tried and found wanting, and unless more flexibility were shown by 
the Government departments in regard to the constitution of those 
associations many more of them would be a failure. In regard to the 
area to be covered by the District Councils, he thought it was indispu- 
table that the area of the councils should be co-terminous with the area 
of the supply district. It would have been impossible to embody in the 
Bill a cut-and-dried scheme of sub-division of the country. That could 
only be arrived at by careful consideration of local conditions. Ald. 
Walker's suggestion to go ahead with what was fairly plain now, and 
readjust the borders afterwards was, he considered, practicable and 
useful. The consideration shown for the proper representation of women 
on the Councils was very just. 

Mr. H. Farapay Proctor (hon. sec. of the Association) said he had 
received many communications, particularly from the smaller munici- 
palities, who considered they were not adequately represented on the 
Joint Industrial Council. The constitution of the Council was made up 
of six representatives of that Association and six of other associations 
representing the companies. The representatives of the I.M.E.A. were 
nominated by the Council of the I.M.E.A.. and they would hold office 
for 12 months. He thought it was desirable that the election or re-elec- 
tion of the representatives should take place by nominations put forward 
at that Convention. 

Ald. SmitH (Liverpool) said Ald. Walker was an optimist, and one 
from whom great things might be expected in the future. He thought 
workmen were not usually spoken to plainly enough, and that we did 
not recognise facts it was our duty to recognise. Years of this weary 
war went on before it was recognised as necessary to put the executive 
p in one hand—the hand of Foch. In the war on labour it should 

recognised that there must be a strong executive hand. Our educa- 
tional facilities should be better, and an education provided having for its 
object the development of character, honesty and truthfulness. The 
fifty years since the p&ssing of the Education Acts had accomplished 
nothing but the development of selfishness. He quoted. as an instance 
of arbitrary trade union action, a strike of men,emploved by him 26 years 
ago to build cottages, on the ground that he had bought the timber too 
long a period before it was to be used. 

Ald. A.R. JEpHcoTT,M.P, (Birmingham) said he had becn a member of an 
education committee since the Education Act was passed, and he 
affirmed that the education system had lifted the workman to a higher 
level of life and a greater perception of his duties and also his rights, and 
the Fisher Act was going to complete the edifice of educational work in 
this country. If the gentlemen present would assist in the application of 
the Fisher Act to technical schools there would soon be an educated 
working class with whom employers would be better able to deal than 
they had been in the past. While the workman had, many faults the 
employer had the fame number. He welcomed the Whitley Report and 
the Councils that would follow it, if only for the reason that the work- 
men were now being looked upon as human beings and co-workers with 
the employers in the industries. If the feeling that the workmen sat by 
the manager cap in hand were destroyed, and the men were given to 
understand that they sat in counsel with them ‘on terms of equality to 
discuss difficulties of production,there would not be in the near future 
many of those little pettifogging difficulties which sometimes produced 
national outbreaks. Many questions would not have to go to the district 
committees, because common sense would settle them in the Whitley 
Shop Committees. The District Councils should be devoted to higher 
relations which affected the whole of the industry in an area. In prac- 
tice it would not be so difficult as it seemed fora National, Council to have 
plenary powers. He thought he spoke for the members of the Bir- 
mingham City Council when he said they would recognise the authority 
of the National Council, because it represented the industry itself. If, 
nationally speaking, the higher operation of the Whitley scheme was to 
have effectiveness, there must be plenary powers of some sort. He 
wanted to see the Municipal Corporations Bill altered, so that when 
the National Councils came into existence the municipalities would be 


compelled to submit to their decrees. It would encourage confidence in 
the sections of the trade. 
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Coun. Toppine (Huddersfield) remarked that, as a workman, he could 
not let the speeches of two of the previous speakers pass without com- 
ment. First, however, he wanted to point out that one thing lacking in 
the Whitley Report was provision for pensions. He had worked for one 
railway 45 years. It was the fear of poverty after a lifetime of hard work 
that caused workpeople to be always thinking how they were going to 
retain their work. That might be one of the reasons one heard so many 
things said about workmen not doing their best to increase production. 
If a workman after giving 30 cr 40 years to an industry were assured 
of a livelihood to the end of his days a good many of the grievances of 
the working classes would be removed. The workmen in this war had 
had their eyes so opened that they were determined not to have used 
again the force previous speakers had suggested. He did not agree with 
the suggestion that there should be a strong executive. Regular meet- 
ings with the workmen would do ten times more good. If education had 
been a failure in the case of the working classes, it had been more of a. 
failure in the case of the educated classes, who had been educated for 
150 or 200 years. The workpeople had been so held down up to four or 
five years ago that they had to be very gently handled if the best was to 
be made of this country. He wanted the capitalist class to realise that 
they were only an atom in the community, and it was the whole of the 
community that had to work and pull together. 


Coun. J. H. THompson (Wolverhampton) said he addressed the Asso- 
ciation on a former occasion on profit-sharing. Now one was not sure 
whether the workpeople wanted to take the lot. He believed thera was a 
bigger grounding of common sense in the English workman than in the 
working men of any other nationality, and if that were borne in mind a 
proper basis would be arrived at from which to spring. He wanted to 
emphasise the importance (mentioned in the Paper) of establishing of 
some degree of human touch and sympathy between the management 
and men, and elso expressed his delight in the statement that the men. 
wished to take an intelligent share in their work and to feel responsi- 
bility. He also agreed with the statement that the real function of the 
management representatives would be to exercise a conciliatory and 
advising influence over the Works Committees and to regulate the 
matters carricd forward to the Central Works Council. Ald. Walker 
also said, very rightly, the whole apple should not be taken at one bite. 
The scheme should be cut down where the undertakings were particu- 
larly small. Ald. Walker's Paper might form a standard for the elec- 
trical and many other industries. His (the speaker's) engineer, Mr. 
Allen, suggested—and he agreed with him—that the war having been 
largely won by men between 18 and 21, those young men should be 
brought in on the works committees, 

Coun. J. B. BuRMAN (Birmingham) said unless some propcsition to. 
enforce the decisions of the Industrial Councils was carried the Councils. 
would be of little more value than a debating society. Decisions not 
favourable to the workmen would cause great difficulty. There was a 
great deal to be said for discussion. Lord Robert Cecil had said if the 
war had been discussed with the enemy for five or six months there wculd 
have been no war, and if works committees, district councils and town 
councils discussed trifling disputes before they became critical much 
could be done to remedy matters. Until the smaller authorities were. 
represented it might be the decisions of the councils would not be 
thoroughly carried out. It might be difficult to make the areas set up- 
in the Government Bill exactly the same as the district arcas in the 
Whitley Report. If the electric areas cut across the gas areas way- 
leaves might be difficult to deal with. The Electrical Industrial Council,. 
though the thirty-third set up, was only the fourth of those whose 
members included both municipal and company undertakings. and it 
had required some ingenuity to bring them together and make them 
effective. It was the duty of the municipalities to do their best to work 
in harmony with companies and private firms. 

Coun. D. S. HumPHREYS (Mexborough) said he also was a workman. 
The principle asked for by railwaymen in the struggle of 1911 was to. 
secure recognition—the principle contained in the Whitley Report. 
Those who were taking the responsibility in connection with the trade 
union movement were looking forward with anxiety to something 
effective being done by these Councils. It was only because workmen. 
had not been met in the past that strikes had occurred. They were 
anxious to give these Councils a trial. and he was there to advocate 
their establishment. He had worked with an engineer who had met. 
with great success through being willing to meet his men, and he had 
also worked with one who did not hesitate to discharge a man who had a 
grievance, and who was never free from trouble. The small authorities 
should be represented on the District Councils, because there might be 
trouble at a small station which might create difficulty in connection 
with larger concerns. 

Mr. ARCHIBALD G. Locas (Falkirk) said he was a member of an. 
Industrial Council which was already formed as a temporary council. 
Did Ald. Walker propose that the Industrial Councils, which were to be 
inaugurated under the name of Whitley Councils, were to assume func- 
tions which would throw them direct!y into conflict with the trade 
unions? In the arrangement arrived at by the temporary conference 
of workers’ representatives and employers to which he referred, there 
was a distinct understanding that there should be a full and frank recog- 
nition of the trade unions by the employers and their organisations, and 
in return the employees agreed to the full recognition of the employers’ 
organisations. There should be no attempt on any body to assume the 
functions that belonged to the trade unions. Wages and hours were a. 
national matter. and must be dealt with by a National Council. 


Ald. H. LEESE (Stoke-on-Trent) said the Industrial Council in the. 
pottery trade had not been in existence 12 months, but the trade union. 
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strength had doubled, mainly by the assistance of that council. He did 
not want the District Boards to deal with wages. The National Council 
should settle that question for the whole country, with an alternative 
rate for London if thought desirable. His Council had granted to the 
Industrial Council plenary powers. He did not think there was any 
difficulty about that. The Whitley Councils would not bring the 
millennium in a very short time, but they were a basis on which em- 
plovers and employees could meet and settle difficulties without resorting 
to the strike weapon. A system of education could be very well applied 
to many of the employers. They might be taught that the workman 
was a human being and deserved to be treated as such. 

Ald. WILKINS (Derby) suggested that Ald. Walker's Paper should be 
printed as a pamphlet and sold at 6d. or ls., and offered to electrical 
committees in parcels of 50 or 100 with a view to getting them dis- 
tributed to all members and emplovees of municipal corporations. 

On the motion of the President a vote of thanks was accorded Ald. 
Walker for his Paper. 

Ald. WALKER, replying to the discussion, said, to avoid troubling the 
National Council in minor matters, the lesser councils must be informed 
what their duties were. It should be remembered that municipalities 
had to carry out their work differently from companies. Hence the 
delays which had been referred to. He had endeavoured in the Paper to 
suggest suitable procedure when the undertaking was a small one— 
namely,that the workpeople should elect three orfour members to inter- 
view the manager periodically. The suggestions to combine various 
departments in one Council came before the Industrial Council, and it 
was found that it would be fatal. The good of the electrical supply 
industry must be considered, and other departments must form their 
own councils. It was up to them to bring before those who had not had 
the opportunities to study the matter previously the facts regarding the 
rate of exchange, the balance of trade, and so on, which were unknown 
problems to most of the men on weekly wages. The Paper did not 
propose that the Industrial Councils should carry on research work, but 
that they should encourage research. If every small association formed 
in a small area sent a representative to the National Council the number 
of members would be much greater than the number in Parliament. He 
agreed with Ald. Jephcott that the workpeople were being educated and 
beginning to think, and taking terms at universities in political economy 
and other subjects, and were able to grasp them in a way not all] em- 
plovers could do. It was not found in Lancashire that workmen came 
to the councils cap in hand, but as equals. The decisions of the National 
Council could not be eompulsory unless a Government measure were 
passed giving the Council plenary powers. He did not know whether 
the pensions question had occurred to anyone. National Councils 
would have to take up the idea of urging the Government to do rome- 
thing on those lines. In the original scheme 18 was the minimum age 
of those to receive the vote, but it was altered to 21] in the final form. 
The National Council to which Mr. Logan referred was a Council brought 
together hurriedly in a great emergency to fend off a strike. If extreme 
employers and extremely socialistic employees met together a happy 
mean might be reached. 


After the morning meeting, the delegates adjourned for 
lunch and subsequently had the option of visiting the works 
of Ransomes, Sims & Jefferies, of Reavell & Company, of 
Ransomes & Rapier, Ltd., and the Corporation Power Station. 
The first and last-named were mostly favoured, because in the 
former case a special demonstration of ‘ Orwell ’’ electric 
vehicles was given, and in the latter the 3,000 kw. Brush- 
L)jungstrom set in course of erection was open for inspection. 
The “` Orwell” electrics, of which there are a good number 
running about Ipswich in the service of various firms, were 
displaved to advantage in the new shops which Messrs. Ran- 
somes, Sims & Jefferies have allotted to their manufacture. 
The demonstration consisted of heavy lorries and tipping 
wagons, and the light and handy platform trucks, of which 
the Company have recently put forward a new design. Mr. 
P. Mossay and Mr. A. J. Makower, of Mossay & Company, who 
are selling agents for “Orwell ”’ electrics, were at the works 
and furnished technical information as required. The Mayor 
of Ipswich, Councillor E. C. Ransome, who is the head of this 
important undertaking, was also present, and subsequently, 
with Mrs. Ransome, entertained the members to tea at the 
mansion in Christchurch Park. This building is a fine Eliza- 
bethan structure, dating back to 1548. The visitors, who had 
spent the day in Ipswich, returned to Felixstowe in time for 
dinner, and the party then broke up into those informal 
gatherings at which many important engineering matters are 
always discussed. 


THURSDAY, JUNE 19TH. 


The meeting this morning was held in the Spa Pavilion, 
Felixstowe, when Papers were read by Mr. 8. L. Pearce and 


by Bailie W. B. Smith (Glasgow). 
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Some Electric Transmission Con-. 
siderations. 
By S. L. PEARGE. 


It may be regarded as axiomatic that, other conditions being 
favourable, the correct locations for a generating station is at the 
centre of gravity of the load. Departures from this rule will natu- 
rally arise as the result of :— 


(1) Conditions unfavourable for loca] generating stations. 

(2) Conditions particularly favourable for generation at some site. 
more or less remote from the centre of gravity of the load. 

Either of the above may be the determining factor, but in this. 
country condition (I) is likely to be the predominating one. 

Unfavourable conditions for local generation may include :— 


(a) Cost of land. 

(b) Excessive rates and taxes. 

(c) Absence of cooling water facilities. 

(d) Difficulty of bringing coal to the works, and also of disposing: 
of ashes, &c. l 

(e) Risk of creating a nuisance. 

Condition (2) may include :— 

(a) Cheap land. 

(b) Low rates and taxes. 

(ec) Good cooling water facilities. 

(d) Good railway and coal-handling facilities, and conveniences: 
for disposal of ashes. 

(e) Ample facilities for extension, and no risk of creating a nuisance. 


(f) More favourable conditions for economical generation under- 


conditions of combined load and diversity factor, &c. 


It is impossible to lay down any hard and fast rules, and it seems 
certain that it will always be necessary for every specific case to be 
considered separately upon its merits. 

Transmission may, for the purpose of comparison, be roughly 
divided into three primary forms: (I) Point to point transmission,, 
(2). Where power is tapped off at intermediate points; and (3) 
Where the power station is near the centre of distribution. 

The third case is likely to be the super-station condition, and it 
is the most satisfactory arrangement of the three. 
overlapping of the separate demands the resulting diversity will 
improve the load factor, and the incidence of the line losses on peak 
load will not be so pronounced, and in any case loral load, in the 


shape of electro-chemical or electro-metallurgical works, may be 


taken on to absorb the line loss plant during periods of average 
load. 

In cases where the generation is by some natural source of power, 
such as water, then the incidence of the line losses becomes less 
important. Mr. H. Kensit states that on the whole system of the 
Hvdro-Electric Power Commission of Ontario, the cost of trans- 
mission is approximately one-half of the total cost of power as 
delivered in bulk. 


Capital cost of line is independent of load factor and is governed 


solely by possible maximum load ; hence, it is dependent upon the 
diversity factor of the load. 

As capital charges—at any rate in the case of hydro-electric 
schemes—form by far the largest percentage of the cost of trans-. 
mission, it is clear that the magnitude of the peak load determines. 
the price to the consumer mcre than the load factor of his own 
particular supply. 

The losses in any transmission line are proportional to: (a) The 
square of the load, (b) The length of the line, and inversely pro- 
portional to (c) the line pressure (for the same current density). 

For known conditions of load it is, therefore, possible to calculate 
the loss under the most favourable conditions of pressure in any 
particular length of line, and the commercial practicability, or 
otherwise, of any particular scheme may be readily ascertained. 

The case of linking-up does not compare with that of direct 
transmission. The primary object of linking-up is to permit the 
floating interchange of power between two or more stations. The 
economical advantages accruing from such a scheme in industrial 
areas have been shown to more than compensate for the capital and 
running costs incidental to the necessary linking cables. 


POINTS IN CONNECTION WITH TRANSMISSION LINES. 


The first requirement of any transmission line—be it overhead or 
eunderground—is reliability. With the introduction of the very 
much higher voltages that are likely to be used in the near future, 
the great disparity between overhead and underground lines largely- 
disappears. ‘Strategic and climatic considerations also support the- 
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use of the latter. It is very much open to question, therefore, 
whether the use of overhead lines is likely to be continued in the 
future, at any rate for main transmission and for inter-connecting 
the new super-stations. Their extreme vulnerability to malicious 
damage and injury arising from aircraft accidents are factors which 
require serious consideration. In the less densely populated and 
comparatively undeveloped districts overhead lines will continue 
to be used as branch feeders and distributors. 


For the same degree of reliability as would be obtained with the 
generating station at the centre of gravity of the load, it will be 
necessary for the lines to be at least completely duplicated, and 
preferably run by separate routes. For reasons of economy and— 
in the case of underground lines—in order to maintain the cables 
in good condition, both sets should always remain in commission, 
as their sound condition is then assured and the line losses are 
greatly reduced, so much so, in fact, that the capital charges on the 
line will probably become the predominant factor in the transmission 
costs. 

Experimental work has demonstrated so far that a 66,000-volt 
three-phase cable is both a commercial and technical probability ; 
the use of cables will limit the line pressure, therefore, to approxi- 
mately 66,000 volts. It will be a matter for serious consideration 
as to the extent to which it will be advisable to put spare copper 
into the cables, and it seems probable in many instances that copper 
in the cables may be a sounder financial proposition than extra 
plant to cover line losses. 


The resulting saving on the line losses, and the corresponding 
reduction of line loss plant, will probably largely cover the capital 
charges on the extra copper. More especially will this be the case 
if the present loan periods of 15 and 25 years are observed for plant 
and mains respectively. 

In other words, the greater the number of feeders in parallel, the 
less the importance of spares and the greater the factor of safety. 

Copper losses in lines and transformers should not be debited with 
the same cost as magnetising and dielectric losses, owing to their 
low load factor. In fact, it is difficult to resist the conclusion that 
they should be debited with all the capital charges on the extra 
“ line loss plant,” provided that the latter is not employed other- 
wise during ‘‘ off peak ’’ hours. 


Economical Considerations.—Although in some cases useful as a 
rough preliminary guide, Kelvin’s law is not generally applicable 
to present-day schemes, for neither in the case of extra-high-tension 
overhead lines nor super-tension cables is the capital cost by any 
means proportional to the section of the conductors. On long 
overhead lines the voltage drop usually becomes excessive before 
the load exceeds economical limits. If synchronous condensers are 
used the line drop may be reduced to negligible proportions, but the 
efficiency of the transmission line is appreciably reduced, and this 
factor may ultimately limit. the economical load. 


Load Factor.—In view of the universal demand for a shorter 
working week, it appears probable that load factors may not (at 
least for some years) attain the values anticipated, unless two-cycle 
working shifts become generally adopted. Appreciable reduction 
of load factor will have a very marked effect on the economical 
aspect of super-station generation and transmission. 


Choice of Route for Trunk Line Cables.—Convenient laying and 
maintenance conditions require that the cables should be laid along 
well detined and accessible routes. Virgin ground is obviously most 
undesirable. The most suitable location is undoubtedly under the 
main high roads. It has been suggested that the trunk cables should 
be run alongside the railways, but it is difficult to see what great 
advantages such routes offer, and it is certain that they possess 
disadvantages. 

It is obvious from the considerations set forth in the introduction 
to these notes that there can be no justification for a transmission 

scheme as compared with a local generating station—so far as the 
” economic aspect of the matter is alone concerned—unless the current 
can be delivered at the bus-bars to the feeders at a price low enough 
to counter-balance the transmission and transformation charges. 
The author believes, however, that in future it will be impossible 
to shut out altogether other influencing considerations and to deter- 
mine policy on the lines of the economic aspect alone. 

The author has put forward in the appendices certain concrete 
examples of transmission costs under varying conditions, together 
with certain data and estimates relating to the costs of production 
at existing and future power stations. The estimates have been 
carefully prepared, for the most part upon data supplied by several 
manufacturers, and are believed to be as reasonably, or at any rate 
as relatively, accurate as present-day circumstances will permit for 
costing. 
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APPENDIX “A.” 


COMPARATIVE Costs OF UNDERGROUND v. OVERHEAD TRANSMISSION, 
Carrington to Barton (Manchester) =4 route miles. 


Power transmitted ...........eeeeee eee =100,000 kw. at 60 per cent. load 
factor. 

Power (actor: 256d ee hcaces cactus =0°8. 

Pre-war prices. Copper basis ...... =£100 per ton. 


A. UNDERGROUND TRANSMISSION AT 33,000 VOLTS. 


(a) 9 Cables wo... eee IT EE yeaa £117,000 
(b) Trenching and reinstatement .........cceeeeeee ees 12.000 
KC): GIN osoon E et vaeentiiot NT 3,500 
(eh) RN | cosas ba rises AR ETD 1,500 
£134,000 

2. Annual Standing Charges—. 
(a) Interest and sinking fund at 8 per cent. ......... £10.720 
(b) Maintenance at 1] per cent. ...........ccceceeeeceeeeee 1,340 

3. Annual Running Charges— 
Line losses, taken at 0-275d. per kelvin ............... 7,810 
4. Total Annual Costs  ....ccceccccccccensevcccceccvcevsceeeues £19,870 


B. OVERHEAD TRANSMISSION AT 33,000 Vo Lts. 
1. Capital Costs— 


Overhead lines complete..............ecceecesecceccesescecs £55,000 
2. Annual Standing Charges— 

(a) Interest and sinking fund at 10 per cent. ...... £5.500 

(b) Maintenance at 3 per cent. .......... cece eee ee ees 1,650 
3, Annual Running Charges — ; 

Line Losses, taken at 0°275d. per kelvin ............ 11,910 
4. Total Annual Costs sacissccrsiissvaninensavaseneeavavescdnens £19,060 


NotrEe.—Cable prices based on a firm quotation in October, 1913. 
Overhead line prices based on a cable maker’s estimate. 


APPENDIX ‘“ B.” | 
OVERHEAD LINES, 


Merseyside to Manchester ............ =38 route miles. 

Power transmitted ................c000. =100,000 kw. at 60 per cent. load 
factor. 

Power fector coccpessessasieecunceedouw: =0°8 


33 miles of duplicate overhead lines at 150,000 volts. 
5 miles of underground cables at 40,000 volts. 


Copper basis ............eeeeeeeeeeeeees =£100 per ton. 
l. Capital Costs— 


(a) 33 miles of overhead lines 
(b) 5 miles of underground cables ..................00 200,000 
(c) Step-up and double step-down transformers, ~ 
extra-high-tension switchgear and sub-station 
buildings sssssiccoicureiesio sisie asneiras 625,000 
2. Annual Standing Charges— 
(a) Interest and sinking fund on overhead lines at 


FO pot centenares asaan a aai £36,000 

(b) Interest and sinking fund on cables and plant, 
Ces At 8 per CONE senon aras E arie er 65,000 
(c) Maintenance on overhead lines at 3 per cent. ... 10,800 
(d) Maintenance on cables and plant at l per cent. 8,250 
(e) Waylla Ves. fscciccutcierse ed oystets annue EREE aS 900 
(f) Rating (approximate) ....ssssesssesssessoorosssssseeoe 20,000 

3. Annual Running Charges— 

(a) Overhead line losses at 0-275d. per kelvin ...... 7,030 
(b) Cable losses at 0:275d. per kelvin ..............000. 4,130 

(c) Transformer losses (3 X 2 per cent.) at 0:2d. per 
TR OIN I E ciate A E E ETT 26,250 
4. Total Annual Costs — ...ccecccccccccccscccccceccuccescecvecsecs £179,360 
5. Cost per Kelvin delivered in receiving area ........00c00e ; 0-082d. 


Note.—Above prepared on 1917 prices for items other than copper. 


APPENDIX “c.” 


(Otherwise same conditions as Appendix B), 
Merseyside to Manchester =38 route miles. 


Power transmitted ......... =100,000 kw. at 60 per cent. load factor. 
Power factor  ...........065- =0°8. 
8 (40,000-volt) underground cables. 
Copper basis ..........eeee =£100 per ton. 
l. Capital Costs— 
(a) 36 miles of cables laid ...... eee cece cee eseeeeeeees - £1,675,000 


(b) Step-up and step-down transformers, extra-high 


tension switchgoar and sub-station buildings 450,000 
2. Annual Standing Charges— 
(a) Interest. and sinking fund on cebles and plant, 
Rei, BUS Per COME escea aN iee 170,000 
(b) Maintenance on cables and plant, &c., at 1 per 
CON Lex T EE A seu E T A E A E 21,250 


@eoeeeeoserererserersneesesesneneeeese 
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3. Annual Running Charges— Transformer Losses. ae 
(a) Cable losses at 0-275d. per Kelvm _............... £31,350 60 per cent. L.F. calculated at 0-224d. per Kelvin. 
(b) Transformer losses (2 x2 per cent.) at 0-2d. per 40 = s s 024d. "a 
Kelvi Meck peels A e AA NENTA 17,500 9. Total Annual Üi tn the case of Underground Cables. 
Volte. 10 miles. > 20 miles. 30 miles. 
4. Total Annual Costs — ...c.ccccccccccccceccccccccesccescceceeces £260,100 30,000...... £138,500 ...... £218,600 2... £298,700 
60,000...... 124,261 —....... 181,100 0... 238,000 
5. Cost per Kelvin delivered in receiving area neones... 0:1185d. Cost in Pence per Kelvin delivered in Receiving Area. 
NoTE.—Above prepared on 1917 prices for items other than copper. (a) At 20 per cent. load factor. 
APPENDIX “D.” Volts. 10 miles. 20 miles. —...... 30 miles, 
PARTICULARS RELATING TO CERTAIN TYPICAL EXISTING STATIONS IN 30,000...... 0:0632d. nn. ea eee ea 
CHESHIRE, LANCASHIRE AND YORKSHIRE. Panty ses ee a TE 0:0827d. nann. 
. r cen 
yeu seeing March 3I 1018: folts. i 10 miles, 20 miles. 30 miles. 
| Kilowatt Kw.-hours | Load Total cost 30,000...... 0-0886d. —...... O-138d. an. 0-181d. 
installed. ‘t0feeders. | factor. | per kw.-hour 60,000...... O-0815d. n.a... 0118d. n... 0-154d. 
ee (millions). | (per cent.) to feeders. 1-2 
A. | 20,890 59°8 | g4 0-475 | 
B. | 7,200 15:7 37:8 | 0-510 bl 
C. 41,800 66:7 32-08 0:710 
D. | 67,750 199-3 41-8 0-520 
E. | 58,500 167-9 | 39-5 0-456 1-0 
F. | 11,000 26-7 | 35-0 0-541 
ES St ST PE, pee NR OI ns oh yh 
NoTE.: -The above costs are not strictly comparable, e.g., cost of man- 09 


agement and income tax are in certain cases excluded, whilst capital 
charges vary. The total cost includes all capita] charges on station and 


is corrected for coal at 20s. 0-8 
APPENDIX “E.” 
ESTIMATED Costs PER KELVIN DELIVERED TO FEEDERS FROM FUTURE 0-7 
SUPER-POWER STATIONS OPERATING ON A 60 PER CENT. LoAD FACTOR. O 
Present-day Costs— Q 
CORT AEREE T eeatedaactent: 0-175d. 506 
Oil, water and Stores ..........ccccscsccccccsucscccececceccs 0-002d. a 
Repairs and maintenance ...........cccccccececsececeecees 0-018d. 05 
Wages and salaries ..........ccccscceccccecccececencensas 0-01 8d. 
Rates and administration ............cccccccecescceceececs 0-015d. 
Capital eeri aine E E 0-090d. 0-4: 
Tota laoseis 0:318d. 
Data— 0:3 
Capital charges................cccccceceesceceeeecs £22 per kw. 
Equated figure for interest and sinking fund 9 per cent.4* 
Coal consumption .............ccceceseeseceeecs 18,000 B.Th.U. per. 0:2 
Kel deli d t a 
ES a Curve A. Average of the 5 Stations in Appendix D\ Coal at 
Coal cost per ton ........ccccescsssesssssceeesnees 208. Ol, B. Super Station.....................)age- per Ton 
APPENDIX “F.” | LEO LECCE INT kes Bat 
Data RELATING TO THE TRANSMISSION OF 100,000 Kw. AT 0:8 POWER 40 5? a 
FACTOR. i Loa Fac or. 
Per 10 Miles, | Fig. 1.—Cost pER}KILOWATT-HOUR AT VARIOUS LOAD Factors, 
| Percent. Copper loss. ' Present 
Voltage | No. Size full- —— day costs* JOM 
at ro- | of load Full „Percent. units sold) Total in Curve A. OAV. OH Lines. 
ceiving icircuits.| con- | voltage load | Load factor. ; cost per B. G0KY. D? 
end. | ductor.) drop. p.c. — —— ' 10-mile = ° a 
60 p.c. | 40 p.c. | run. z » C. 3DKV. Cables. 
—_ c m 
Overhead Lines. | 
10,000) 36 | 02 | 195 | 97 | 7-45 | 607 | £891,000 
30,000 12 0-2 6:77 3°2 2°48 2:02 297,000 
60,000 6 = 015 3°97 2-2 1-65 1:35 198,000 
Underground Cables. 
10,000! 33 0:15 12:25 15:35, 113 9:05  |1,021,440 
10,000" 26 | 025 | 9-62 121 1 89 | 713 ‘1.027380 
30,000 12 0-15 ! 373 4:65 342 ; 274 | 605,580 
60,000 7 | O15 1-6 00 1:47 ' LIR + 477,920 
Average conductor temperature taken of ca bles to be 120°F. for 100 
per cent. load factor. 100°F. for 60 per cent. load factor, and 90°F. for 
40 per cent. load factor. Dielectric losses neyligible on the 11,000-volt 
cables. On the 33,000 and 66,000-volt cables they will be about 1 watt 
and 3 watts per yard respectively. 
1. Total Annual Costs in the case of Overhead Lines. 
Volts. 10 miles. 20 miles. 30 miles, 
30,000...... £116,610 —...... £175,220 0... £233,830 
Cost in Pence per Kelvin delivered in Receiving Area— 
(a) At 60 per cent. load factor. 
Volts. 10 miles. 20 miles. _ 30 miles. 
30,000...... 0-053d. —....... 008d. a... 0-106d. 
60,000...... 0-:049d. naa. 0-0675d. a... 0-087d. 0 
(b) At 40 per cent. load factor. 
Volts. 10 miles. 20 miles. 30 miles. ike 2g ee ei O 
30,000...... 0:074d. oaan. 0-110d. ws 0-147d. CAA L ACLO: 
60,000...... 0-:068d. —....... 0-093d. se... 0-120d. Fie. 2.—CoMPARISON OF Economic TRANSMISSION DISTANCES TO GIVE 
Line Losses. EQUALITY WITH Locat Stations (COAL AT 208. PER TON). 
ye per cent. L.F. caleulated at 5 a per- Kelyin: Fig. 1 compares the cost at the ’bus-bars and as delivered in the re- 


ceiving area. Fig. 2 shows the distance to which power can be trans- 
* No duplicate lines included. mitted at an overall cost equal to that of generation in a local station. 
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The crossing of the curves in Fig. 2 at a comparatively short mileage 
indicates the advantage of high pressures. The reason for the curves 
crossing is the higher cost of switchgear for the higher pressure. These 
curves show very clearly the importance of a high load factor or a trans- 
Mission system. 

The curves in Fig. 2 must. be regarded as more or less clastic, and must 
be used with discretion. The economic mileage is governed by the 
difference between the super station cost and the average station cost, 
and not by the actual values, so that a very small reduction in the super 
station cost will result in a very appreciable increase in the permissible 
mileage. 

As illustrations the two follcwing cases may be considered :— 

(1) Thecase of a 30 kilovolt cable scheme and a system load factor of 
60 percent. Thecurvesshowthe permissible distance to be 16-8 miles, 
but if the cost of coal is reduced from 20s. to 15s. per ton at the super 
station, as compared with 20s. per ton at the average station, the result 
will be a reduction in coal cost of 25 per cent., a reduction in total cost 
per unit at bus-hars of 13-8 per cent., an increase in difference between 
super station and average station costs of 48-5 per cent., and the trans- 
mission distance will be increased from 16-8 miles to 28-5 miles. 

(2) The case of.a 60 kilovolt cable scheme may be considered with a 
system load factor of 60 per cent. In this case the permissible trans- 
mission distance’ as shown by the curves is 22-4 miles, but if coal is 
available at the super station at 15s. per ton this distance becomes 
39-1 miles. Thus, if for any reason the cost of coal at the super station 
can be appreciably reduced, long-distance transmission of electrical 
energy from such stations will take on quite a new shape. 


DISCUSSION. 


Mr. B. WELBOURN thanked the President and Council for having 
invited a few contractors to be present and take part in the discussion. 
He agreed with two of Mr. Pearce’s main conclusions—({1) That each 
case must be considered on its merits, and (2) that the main trans- 
mission lines to be laid down in connection with the super-stations must 
be underground transmission lines. He (Mr. Welbourn) had given in an 
article in THE ELECTRICIAN & good many reasons for believing that was 
the right conclusion, and that overhead lines should be mainly restricted 
to transmission and distribution—and chiefly distribution—work in 
rural areas. The author’s tables showed a difference at 60 per cent. 
Joad factor between the overhead and underground construction of 
0-033d. per unit at 30,000 volts, and of 0:02]1d. at 60,000 volts, and at 
40 per cent. load factor a difference of 0-034 at both voltages. Below 
40 per cent. it appeared there was no advantage in going beyond 30,000 
volts for distances up to 30 miles. Mr. Pearce’s figures were all based 
‘upon including transformation charges, and so on. He (Mr. Welbourn) 
saw the hydro-electric plants in Italy last year. In the supply for 
Rome one station was generating direct at 33,0C0 volts. They had 
two 4,000 kw. sets that had been running 12 years, and they were so 
satisfied with the results that two years ago they put in two similar sets. 
The only troubles were duc to lightning. Jf the lightning trouble could 
be remedied it should be seriously considered whether 30,000- volt genera- 
tion should not be used here. It got rid of running charges of trans- 
formers and switchgear charges, and reduced generation charges, and also 
liability to breakdown was reduced. He commended the study of high- 
voltage generation to engineers. He thought that. given average con- 
ditions, Mr. Pearce’s figures of total cost per ten-mile run of £625,820 for 
10 cables at 30,000 volts and £477,920 for scven cables at 60.000 volts 
could each be reduced by £100,000. which went a long way towards 
wiping out apparent differences in favour of overhead lines. He ques- 
tioned the permissible current per conductor allowed by the author. 
For the temperature rise allowed he would pass 287 amperes instead of 
241 along the 0-25sq. in. 30,000-volt cable. The author gave 172 
amperes as the loading of the 0-15 60,000-volt cables. He (Mr. Welbourn) 
thought it should be 166 amperes. Diclectric losses were given as 
l watt and 3 watts per yard for 33,000 and 66,000-volt. cables. and the 
author said they were only quantities of the second order. Before those 
ficures of 1 watt and 3 watts were accepted it was important to find out 
how those measurements were made—whether they were made at the 
frequency of the system and at the stress under which the cables would be 
working in practice or with a wattmeter in circuit. The only power 
factor tests which were useful to the engineer were those made on his 
system, with his particular wave form and frequency. The temperature 
of the cable under dest, the dielectric stress per millimetre, the angle of 
lag on the transformers, and the type of the high-tension wattmeter 
should also be taken into account. For average conditions in this 
country he thought that the figures should be more like 2 watts and at 
least 6 watts respectively, and on that basis. and assuming 300 miles of 
cable connected to a super station.the actual 100 per cent. load factor 
energy loss at 30,000 vclts would be about 700 kw., whereas at 60,000 
volts it might easily be between 3,000 and 4,000 kw. at full load. If he 
was correct, the dielectric losses in a 60,000-volt 0-15 cable would be 
100,000 units and C?R losses 129,000 units per mile per annum. so that 
they were not of the secondary order. The Institution of Electrical 
Engineers had had in being for several vears a committee dealing with 
the heating of cables. The most important part of the subject was 
delegated to a special committee to survey the whole field of the heating 
of extra-high-pressure armoured cables. He was on that committee, 
and it had laid down an extensive programme. After discussing 
the question with the committee he had come to the conclusion that 
the armoured cable laid direct m the earth was the best from the 

point. of view of transmission, For the same temperature rise a cable 
laid in a dry duct would carry 100 amperes, the solid system would 
carry 128 amperes, end an armoured cable Jaid direct in carth 132 
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amperes. Engineers in London who could not meke provision for 
extensions would find the best way out of the difficulty to lay increased 
copper section, or resort in duct systems to artificial methods of cooling, 
such as had to be done in the States. Where cables had to be laid in the 
open they should be shielded from direct sunshine. The other com- 
mittee the Institution had set up was one for dealing with overhead 
powerlines. He had asked for that committee to be set up five years ago 
and it had frecently been established. If Mr. Wordingham had been 
president five vears ego the angle of lag would not have becn five minutes. 
It was hoped during this year to have ready for the guidance of the 
Electricity Commissioners two sets of rules, one dealing with extra-high- 
pressure lines and the other with distribution networks and lines. One 
of the existing B.O.T. regulations called for a factor of safety of 5 on 
conductors at 22°F. and 251b. per sq. ft. wind pressure on 0-6 of the 
projected area of the conductor, but with no allowance for snow, ice or 
elasticity. The Committee would probably suggest that high-pressure 
conductors should be erected so that the stress occurring under weather 
conditions involving a radical thickness of half an inch of ice coating at 
22°F. and a simultaneous wind pressure of 13-5 lb. per sq. ft. taken upon 
60 per cent. of the conductor projected area should not exceed one-half 
of the breaking stress of the conductors, full allowance being made for 
elasticity. 

Mr. J. FRANcIS Watson (Callender’s Cable & Construction Company) 
referred to diclectric losses. He thought the figures should be 1 watt 
and 4 watts, and whether it was 2 and 8 or 3 and 12 was simply a question 
of the temperature at which the cable was operated. 

Mr. W. M. SELVEY said the Psalmist, who was at one time engineer to 
the Rural District Council of Adullam, said in one psalm, ‘‘ He sweareth 
to hie own hurt and keepeth it.” Electrical engineers should bear this 
in mind, and not pretend that things could be done which they knew 
could not. He thought Mr. Pearce was one of the type of men the 
Psalmist hadin mind. The Paper was an extremely honest one, but he 
thought the author begged the whole question when he said, other things 
being equal, the power station ought to be at the centre of gravity of the 
load. That was the very thing they wanted to know. A railway man recently 
told him his railway last year carried so many million tons of coal so 
many million train miles, and each ton of coal was carried about 10 miles 
for a consumption of 1 lb. of coal. Could energy be sent along a cable at 
that rate of Joss. Theconsideration of problems ofthat kind enabled one 
to understand why the author seemed to put a lot about transmission in 
that opening sentence. The considerations which applied to water- 
power schemes did not enter into the economical] equation regarding 
transmission in this country. He had to work out much the same class 
of figures as the author had worked out. He arrived at the following 
figures: 30-mile transmission at 30,000 volts, O-lld.; underground, 
60 per cent. load factor and 0°8 power factor, for 40 miles, O-l4d.: at 
40 kv.. 30 miles, 0-09d..and 40 miles, O-lld. He had just been advised 
that those figures ought to be increased 35 per cent. That made him 
practically in agreement with what the author had put forward. What 
were the conditions of the five separate stations the author was comparing 
with a big station? Also he had probably taken one station with five 
stations round about it at reasonable distances and with reasonably good 
load. Had he assumed ideal conditions for the super-station and cooling 
tower conditions for the five separate stations, and what ellowance had 
he credited the super-station with for the increased diversity of the loads 
of the five stations ? Another important question was whether the 
super-station was more or less equidistant from the other stations. Every 
10 miles above the first 20 miles of transmission added at least 10 per 
cent. to the actual net cost at which one could sell. It was to be hoped 
that in the future the electrical engineer of a district should no longer be 
the electrical engineer pure and simple, but be a sort of fuel controller for 
the whole of the power in that area, whether on his own mains or private 
plent. That would lead to progress from the point of view of putting 
powcr into the mains rather than out of the mains. oe 

Mr. S. E. Feppew (Shettield) said when he had to consider a preposition 
for e. supply either at the centre of the maximum demand or to go further 
away fora site fora station, he came to the conclusion that it was not a 
commercial proposition to go much further than 10 or 15 miles, end that 
it would be better to bring his coal to the centre near where the big block 
of power was required than to go to an ideal site and transmit it 30 or 40 
miles. Case 2 given by the author met what they had scen in the local 
press—namely, that transmission lines should be run along railway lines 
and tapped off to little hay chopping machines and for other purposes. 
Nobody would like to cut into main transmission feeder lines. If there 
were a local demand at. B or C which made it worth while to tap the line 
the cables would have to be looped in and out with expensive switchgear 
and transformation. Also, he objected to extensively interlinked sys- 
tems, as it caused disturbances. He believed in having an interlink 
between A, B and C, but he believed in running them open. There was 
no doubt if the present continuity of supply was to be continued all main 
transmission and distribution lines would have to be underground. He 
was glad the author spoke of 60,000-volt cable coming along. In the 
cesc he had had to deal with he was considering 33.000-volt cable, which, 
he was told, was the highest practicable cable. The 47-mile working men- 
tioned in the Paper would much decrease the load factor, making the case 
for the local station still more advantageous than the super-station at a 
distance. With regard to running cables under the road. he had found 
the lanes running between certain points were so narrow that the whole 
of the road would have to be taken up to gat decent spacing between the 
cables, which would have to be laid armoured. Even if coal were saved 
at an ideal station at a distance, it would be at the expense of the con- 
sumer, ; 

Mr. C. J. Beaver wished to say a few words from the cable-maker 8 
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point of view. The author’s view as to the likelihood of underground 
cables being used, rather than overhead, in the future was shared by the 
best authorities. There were certain fundamenta differences between 
overhead and underground transmission. In the overhead, capacity was 
comparatively small, and inductance effects predominated. The 
reverse was the case in the underground. In overhead, regulation diffi- 
culties were greater, whereas current density was the limiting factor in 
the underground. As the author had pointed out, the capacity effects 
would largely be beneficial in that they went to correct power factor 
difficulties. The components in the problem were generation and trans- 
mission, and the cable-maker was told so much had been done in regard 
to generation that it was in a satisfactory state. In the cable-maker’s 
field there was still a margin for improvement, although, perhaps, it 
could not be hoped that one would get a 60,000-volt cable for the present 
price of a 20,000-volt cable, but a considerable approach to that would 
doubtless be made. The cable-maker’s problem was, broadly, that he 
had to increase the maximum stress in the dielectrics, compared with the 
present practice. It was necessary that the general relations of the 
factors entering into transmission line design should be understood. 
The voltage drop was the primary consideration, because if the voltage 
drop had to be reduced the copper had to be increased, and the value of 
the annual losses followed the voltage drop. He showed a curve 
with the factors plotted for working voltages and the maximum 
pressures at the different voltages now used in cable making practice. 
The net effect of increasing the maximum stress was, of course, to decrease 
the capital charges and alter the ratio of the annual losses to capital 
charges, which meant that any given case would be made to more 
nearly approach a fulfilment of Kelvin’s law. The author gave an 
instance on the Ontario Hydro Electric Power scheme. That was a case 
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‘where considerable expenditure had been placed on one component, 
-because the other component was favourable. It reminded him of the 
showman’s simile of getting on the swings what he lost on the round- 
abouts. A cable referred to in the Paper was apparently designed for a 
maximum stress of 50 kv. per centimetre, and the size of the cable was 
0-15 sq.in. The wattslost appeared to be low, and it made the power 
factor about 0:01], instead of 0-018, which he thought the probable value. 
Running cables on railways meant a liability to vibration and pounding, 
and unless the cables were insulated by being run on wooden poles or 
some such method there was danger from electrolysis on electric railways. 
Mr. C. H. WorpDINcHAM said he had had to go into the cost of trans- 
mitting large quantities of energy over a large district, and he had not 
found that there was no saving in the use of overhead lines. He could 
not think all countries but ours were wrong, and that we alone were right 
in thinking long-distance transmission should be by underground cables. 
He thought we were somewhat biassed by the leading position this 
country had always taken in regard to underground cables, and the matter 
should be gone into carefully before we accepted it as proof that under- 
ground cables were to be used. There were manifest advantages in over- 
‘head lines. They were easier and quicker to repair, the snow diffi- 
culty was practically nothing on the heavy conductors used for overhead 
‘transmission, and the facilities for adding to the capacity of the mains 
were very great. In referring to the strategic aspect, did the author 
mean the possibilities of interruption in case of warfare? Calais, which 
was bombed during the war, had a considerable amount of high-pressure 
-overhead work in it, but no damage was done to the high-pressure lines 
by bombing. The danger of accidents to the lines by flying was an 
important consideration, especially for the flier. In the case of Deptford 
the transmission to the Grosvenor Gallery was by four mains, the greater 
length of which ran along the South Eastern Railway. On one occasion 
all four failed in a quarter of an hour or 20 minutes, the reason being the 
inflammable goods in a railway arch, which caught fire and burnt through 
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the mains. That must be added to the objections to the use of railways 
for carrying the electric mains. He thought they were ill adapted for 
the purpose, and the capital that had been made out of using them for 
carrying the mains and so showing some community of interest between 
the railways and the electric supply was all bunkum. 

Mr. J. W. Burr (Swansea) said he was pleased to hear Mr. Wordingham 
say a few words in favour of the overhead system. In South Wales the 
faults were not so many as people were inclined to imagine. Also it was 
easier to find a fault and repair it on the overhead than on the under- 
ground. 

Mr. R. A. CHattock (Birmingham) said the opinion seemed to be 
general that underground mains were preferable to overhead. When one 
reached a populated area it was necessary to go underground, and that 
meant the insertion of transformers in the transmission line at that 
point, with the extra losses in transmission and extra vulnerable points 
for breakdown. The one thing to be insisted upon was reliability of sup- 
ply, and the underground system was the right one for this country. In 
the Birmingham district there was a large amount of acid in the air, 
which soon corroded metal work, and the leakage would be much greater 
in such districts. He agreed with the suggestion to lay the underground 
mains solid and armoured. Solid laid cables would transmit at least 20 
per cent. more energy than drawn-in mains. While the use of the high 
roads was usual in this country, the saving in laying mains through 
virgin ground or through the agricultural part of the country must be 
very great, as the cost of excavation of high roads was now very heavy. 
Wayleaves should be easy to obtain over agricultural land, because 
there was no interference with the working of the land, once the cables 
were laid. The author’s figures showed that, taking 20 miles trans- 
mission the extra cost was 20 per cent. of the cost of generation. Even 
if cooling towers had to be used the loss was only 8 to 10 per cent., 
showing a saving of 10 to 12 per cent. in favour of the use of cooling 
towers close to the centre of demand. 

Mr. E. E. HOADLEy referred to a case at Maidstone where the men 
went on to the 47-hour week soon after the armistice was declared, 
which affected the output of the works and the demand for current. The 
discussion that took place on the matter largely centred round the 
picture craze. It was got over by the men agreeing to work two shifts, 
from 7 a.m. to 5 p.m. and 11 p.m. to 7a.m. The firm got their output, 
and the electric undertaking the demand it wanted. 

The PRESIDENT announced that the author would reply in the “ Pro- 
ceedings ” of the Association. 


Bailie W. B. Smita, O.B.E. (Glasgow), then read the following 
Paper of which we give an abstract :— 


Valuing and Assessing Electrical 
Undertakings. 


By Bailie WILLIAM B. SMITH, O.B.E. 


Because what are known as “ Public Utilities °” have come into 
existence since the principles and methods of valuing and assessing 
for rating purposes were formed, it seems necessary that now the 
whole question of valuing and assessing such undertakings should be 
considered and put on a proper basis in accordance with modern 
conditions. Electrical undertakings are about to be taken out of 
their somewhat narrow, parochial limitations and grouped into 
large areas, and it seems reasonable that the assessing and valuing of 
such undertakings should be put on a new and broader basis imme- 
diately. Just as the old system, sometimes resorted to by certain 
local authorities, of over-charging electricity and putting the surplus 
to “relieve the rates ° is to be abolished, so, in my opinion, it is 
equally important that electricity—and other public utilities—be 
not over-charged, by assessments, in order that they may yield 
larger sums to the Imperial Treasury or to local authorities, than is 
strictly just and reasonable. In England, a large part of the valuing 
is still done on the principle laid down by 43 Elizabeth, c. 2; the 
poor rate is still made by overseers—even on public utilities—except 
in parishes which have some local Act, but in all cases the limit of 
area is the parish. In Scotland, public utilities, railways, canals, 
tramways, gas and electricity undertakings are valued by one official, 
H.M. Assessor of Railways and Canals in Scotland, and we in Scot- 
land prefer that method, as it ensures more uniformity over the 
country. But, of course, he has to make the valuations in accord- 
ance with the directions contained in Acts of Parliament ; and these 
Acts, whether applying to Scotland or England, require thorough 
revision. 

The basis of valuation seems to be the same in both England and 
Scotland—it is calculated on revenue. ‘‘ The gross value is the rent 
at which a property might reasonably be expected to let, taking one 
year with another,” or “ the rent which a hypothetical tenant would 
be willing to pay.” In the case of a public utility such as an elec- 
tricity undertaking, which is supposed to be let, the letting value is 
determined by ascertaining the gross revenue, then deducting from 
it the working and management expenses, maintenance and renewals 
of mains and works, insurance, &c., which gives what the hypo- 
thetical tenant might be supposed to pay for it as rent, and that is 
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taken as the rateable value. But this method of valuing makes no 
allowance for any sum set aside as sinking fund, and therefore 
penalises an undertaking which is keeping itself on a sound financial 
basis by providing for sinking fund. Glasgow Corporation elec- 
tricity department have been taxed on £1,655,000 capital debt, paid 
off by way of sinking fund and depreciation. In order to secure 
power to supply the inhabitants of the various districts with an 
abundance of pure water, some burghs have been obliged to acquire 
the existing works of joint stock companies, and to pay high prices 
for these undertakings. In some cases a large portion of the works 
so acquired has been thrown out of use by the introduction of a better 
system of water supply. Great loss has thus been entailed on the 
burghs, who have still to pay interest on the cost of works which are 
no longer in existence, and to meet this loss further additional 
assessment has to be levied on the consumers, and this also is taken 
by the assessor as part of their annual value or rental of the existing 
works. This would apply also to electric undertakings which 
require to be superseded by more modern plant. 

I would recommend that a reasonable basis of valuation should 
be on a profit-earning basis only. In the case of publicly-owned 
undertakings the amount paid in interest on borrowed capital, and 
in the case of companies the amount paid in dividends to share- 
holders, should be taken as the assessable value. It seems fair that a 
proportion of the money actually earned by the undertaking should 
go to pay taxes, as this is the only part of the revenue that can truly 
be considered as profit, and the only amount that the “ hypothetical 
tenant ” would take into account as income or profit if he rented the 
concern ; and, therefore, it is the real assessable value in the spirit 
of the Act. 

The other part of the problem is how to make a fair allocation of 
the assessment among the various parishes in the area containing the 
undertaking. In Scotland that is done in water, gas and elec- 
tricity undertakings, by dividing the amount among the various 
parishes in which the undertaking is, or through which it passes, in 
proportion to the capital expenditure in each parish, no difference 
being made between a revenue-producing parish and one producing 
no revenue. This seems a grossly unfair method, and in a scheme of 
linking-up by either underground or overhead cables, would impose 
an expenditure in rates that cannot be justified. An electricity 
undertaking might lay down a large and expensive cable 
between two or more stations as a stand-by, to be ‘used only in 
cases of a break-down or other emergency, yet, if valued and allo- 
cated on the line of its original cost, they would have to pay the same 
amount of assessments on it as if it were in constant use and helping 
to produce a large revenue. If electricity mains and cables are to be 
treated in this manner it will add appreciably to the cost of current. 
In Glasgow, rates and taxes add to the cost of electricity per unit sold 
as follows :— 


Municipal rates.........cceccscsceseees £15,170 15 1=0-0249d. per unit sold 

Poor and school rates ...........000- 18,895 1 0=0-03lld. ,, se 

Imperial taxes ..........cseceecsccsees 12,668 15 5=0-0209d. ,, S 
Totan anoir a £46,734 11 6=0-0769d. ,, 2 


If, as we are told, it is necessary for the cost of electricity for 
power, &c., to be reduced to the lowest point, it might be reasonable 
to consider what has been recommended for Canals and Light 
railways, as applicable to the areas through which mains and cables 
pass, that they should not be assessed for any local rate at a higher 
value than that at which the land occupied by the railway would 
have been assessed at. if it had remained in the condition in which 
it was immediately before it was acquired for the purpose of the 
railway. One might go further and say that as public roads are 
not rateable, mains and cables laid in these roads should not be 
rated. They are public utilities and in that position incur no addi- 
tional expense. When they are being constructed all damage done 
to the road must be made good. 

There will be difħculty also with valuing and rating overhead 
wires. If electricity is to be applied to all railways, to agriculture, 
to small towns and village industries, and to be spread} over the 
country generally, very large use must be made of overhead wires, 
both for main transmission and distribution, and if they are to be 
burdened with rates, or to be the subject of litigation, it will be a 
great hindrance to development. Overhead wires would not inter- 
fere with the land under them in many cases. Therefore, when so 
placed why should they be rated at all ? 

Another thing that may seriously affect the extended use of elec- 
tric power is the rating of machinery. Hitherto, motors in con- 
sumers’ premises hive not been rated, but certain assessors now are 
of the opinion that they should be considered as ** machines or plant 
for producing or transmitting first motive power.” If that view 
were adopted, a manufacturer driving his factory by electricity, 
would be paying twice the amount of assessment per horse power as 
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compared with one using steam. Assessments would’be charged! 
first on the boilers and steam plant, and thereafter on the cables 
conveying the electrical energy to the factory; and the amount of 
these assessments would be charged to the consumer in the price 
per unit he pays for the current. Then they would again be charged 
on the machinery in the factory for changing the electricity back into 
power and applying it to his machines. But in a steam-driven. 
factory assessments would be charged only on the boilers, engine 
and main driving shaft. This double imposition of taxation could be 
prevented by the insertion of a clause stating exactly what was to be 
considered as ‘“‘ machines or plant for producing and transmitting 
first motive power ” and what should be excluded from that defini- 
tion. 

One of the difficulties that we have to face when desiring to get 
new legislation for the valuing and rating of electricity undertakings 
is that the public are generally apathetic about methods of indirect 
taxation, as it does not appeal so strongly to them as direct taxation 
does, where they receive an assessment notice and have to go and pay 
out money over a counter. But, if we are to have the cheapest pos- 
sible supply of electricity to help us to compete with the conditions in 
other countries, every detail in the cost of its production must be 
most carefully examined. 


DISCUSSION. 


Ald. A. R. JEpucotr said they felt in Birmingham that they were 
being taxed out of all proportion on the work they were doing on behalf 
of the community. As the Paper said, they were taxed to-day locally 
under an Act of Parliament, passed in the time of Queen Elizabeth. 
That must be out of date, and there was a need for revision of taxation. 
The fact that so many Royal Commissions had sat on this subject indi- 
cated that there were many anomalies which should be altered. The 
taxation should be more direct, and more equally distributed amongst. 
those able to pay it. The author was right in urging that the reports of 
those Royal Commissions should not lie in the pigeon holes in the Houses 
of Parliament, but go along in the process of reconstruction as well as 
other subjects. He wished to move a resolution that the Council be 
instructed to take action to bring before Parliament the importance of 
dealing with the question. It was not right that those who had spent so 
much labour in perfecting the industry and rendered so much service 
to the community should be shelved, and have their profits absorbed in 
the local taxation. In Birmingham in the last five years they had paid 
as an Electric Supply Committee an increase from £18,000 to £40,000 in 
local rates. It was small wonder some such undertakings showed a 
small profit or that the engineers had a difficulty in getting an increase 
of salary. If manufacturer paid, as a consumer, his proportion of rates, 
it was not fair that he should have to pay at the other end because he 
wbstituted electric motors for steam engines. 

Ald. W. G. WitkiNs (Derby) said he would second the resolution. The 
importance of the subject would be realised more in the future than it 
had been hitherto. All the assessable values would be fixed upon cost, 
which was two and a half times over that of pre-war days. The pro- 
jected large electricity undertakings would have to be paid for at after- 
war cost, and would be valued according to the present laws on valua- 
tion, and they would be competing with gas undertakings that were 
established on pre-war cost. The author referred to the proposal that 
canals and light railways should not be assessed for local rates at higher 
value than that at which the land occupied by the lines would have been 
assessed at before being acquired for the line, and suggested that system 
might be adopted for land occupied by electric mains and cables. He 
hoped the members of the Association would support reforms in that 
direction. They ought to be taxed less in the future than they had been 
in the past. The extra taxation would have to be passed on to the con- 
eumer, and much of the charge was due to the bad rateable value system 
of this country. 

Ald. Pearson (Dewsbury) said he was in the unfortunate 
position of being a member of the Electricity Committee and the Gas 
Committee and an Overseer of the Poor. The rating was done by the 
local Poor Law Union. It lay with the Guardians. Who would benefit 
if the valuation were reduced. Would it benefit the manufacturers ” 
They were at the mercy of the poor. He wanted to see the industries in 
their towns flourish, but not at the cost of the poor and of the trades- 
people. The tradespeople were heavier hit than the manufacturer, and 
heavier than professional men, who only paid rates on a dwelling house, 
whereas the shopkeeper might be rated at £350. There was something 
to be said for a revision all round. If one municipal department were 
reduced it created a feeling among other depart ments that they should be 
reduced. 

Coun. LortuousE (Harrogate) said he was an overseer of the poor, & 
member of the Assessment Committee of an important union, and chair- 
man of the Electricity Committee. His experience as an overseer and 
member of the Assessment Committee was that no one—not even those 
who were reputed experts—understood anything about rating. There 
were hundreds of Acts of Parliament, and thousands of conflicting, 
decisions with regard to every Act, and there were hardly two elec- 
tricity undertakings rated on the same basis, The old law of rating 
ought to be wiped off the statute book, and something to meet present 
industrial conditions should be substituted. He represented a town in 
a union which found three-fourths of the rates, and yet of the rates 
levied in his town the bulk of the money went to the smaller parishes, 
which contributed less than a quarter. oe | 
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Coun. Browy (Stretford) asked whether it was desired that electricity 
works and mains should be favoured or whether a new system of rating 
was wanted for all purposes ? If the electricity department wanted a 
privilege at the expense of other departments, he could not support it. 
At present no better basis could be introduced than on the increase of the 
outlay, in his opinion. In certain cases the profit was taken as the basis. 
A previous speaker had said all new buildings would be rated at 2} times 
the pre-war cost. That was misleading. All rating authorities took 
anto consideration abnormal times, and everything abnormal in connec- 
tion with a building, as they wanted to rate on an equality, as far as 
possible, To omit to rate electric motors would not be fair as against 
those who had mills driven by steam power. He agreed that a large 
amount of the local taxation could be transferred to imperial taxation. 
Any relief given to trading concerns, whether municipal or private, would 
fall upon the householders, and they would have to pay it. lf the 
taxation were upon the net profits of the individuals, the business man 
paid very much more to the local rates than the professional man. If 
the resolution was that the whole incidence of taxation should be referred 
for recommendation, he agreed. 

Ald. JEPHCoTT said he did not wish to favour electricity supply. There 
should be a complete revision of the system of taxation. 

Coun. PEET (Croydon) said a remedy should be suggested. The Royal 
Commissions and Committees that had sat on the subject since 1875 all 
agreed that something should be done; but the various Governments 
had been equally unanimous in doing nothing. He did not agree that 
a reasonable basis of valuation was profit earning capacity only. No 
one liked the income tax, nor would they like anything that aggravated 
its burdens. Many undertakings had been compelled to pay large sums 
for goodwill in taking over undertakings, and they should not be com- 
pelled to pay a tax on the interest paid on the loans they had raised. 
It was never intended that goodwill should be rated for local purposes, 
but only tangible assets actually in use. Obsolete machinery was never 
intended to be rated. He did not think the author's remedy was a good 
one, He (Coun. Peet) thought the correct way was to take the per- 
centage on the market value of the assets, not the inflated value of to-day. 
That was dene with regard to household property, and he suggested that 
should be the basis of any recommendation put forward by the Council. 

Bailie Smith, replying to the discussion, said he did not wish to do 
anything at the expense of the poor. He did not agree that doing what 
he proposed would be giving so much to the manufacturers. They had 
been told by the highest authority in the Government that they must 
get electricity at as low a price as they had in other countrics, so as to be 
able to compete in the world’s markets. He did not wish electricity to 
benefit at the expense of other undertakings. He spoke of “ public 
utilities.” He wanted Parliamert to take the matter up now, when 
electricity was in a state of transition, and they should put the valuing 
and assessing right. He appreciated what had been said about counsel 
themselves not understanding the law. He wanted that all swept away, 
and some beneficial change made. 

The resolution proposed by Ald. Jephcott and seconded by Ald. 
Wilkins was put and carried in the following form: ‘‘ That the Council 
be instructed to take such action as may be necessary in order to bring 
before Parliament the importance cf dealing with the question of the 
methods of valuing and assessing public utilities.” 


After lunch the members were the guests of the Air Ministry 
and Colonel Chambers, O.C., Felixstowe Air (Seaplane) Station. 
They were given the complete run of the station, hangars, and 
workshops, and the engineer members were much impressed: 
with the equipment. Through the courtesy of the Colonel, 
facilities were afforded to ten visitors for flights in two Porte 
flying boats. These machines are equipped with two 375 H.P. 
Rolls-Royce engines, and provide accommodation for thret 
passengers in addition to the pilot and crew. The ten tickets 
were divided equally amongst the Council of the Association 
and the ordinary members, and were ballotted for on Thursday 
morning at the Ipswich meeting. The lucky ones from the 
Council were Mr. Horace Bowden, Mr. E. E. Hoadley, Mr. 
W. W. Kerr, Mr. S. J. Watson and Colonel Sinclair, and the 
ordinary members were Mr. S. E. Day, Mr. J. F. Magoris, Mr. 
J. Christie (deputy for Mr. S. Baker), Mr. A. Wilkinson and 
Mr. F. Whysall (deputy for Bailie Connal). In addition, 
special flights were given to Mr. Faraday Proctor and Alderman 
Walker. These “ flips,” as they are called, were followed with 
the keenest interest by those present. 


ANNUAL DINNER. 


The Annual Dinner on Thursday evening was presided over by 
Mr. F. Ayton, and there was a long toast list. After the loyal 
toasts, Mr. Bruce Lindsay proposed ‘‘ The Imperial Forces of the 
Crown,” and Rear-Admiral C. F. Thorpe (Senior Naval Officer at 
Harwich), replied. In the course of his remarks this officer ventured 
to remind the members of the Association that electricity was still 
in its infancy, a statement which was received with roars of silence. 
Nevertheless the Admiral paid a high tribute to the value of electric 
power in the production of munitions during the war. The toast 
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of the Ipswich Corporation was proposed by Mr. Thos. Roles, Presi- 
dent Elect, and included numerous references to the industries of 
Ipswich. As the chief of these was malting, the speaker felt that 
the statement in the guide books that Suffolk was the driest county 
in the country could not well be upheld. The Mayor of Ipswich, 
Mr. E. C. Ransome, replied and referred to the electric supply in- 
dustry as having been the salvation of the country during the war. 
He looked forward to the introduction of more machinery and more 
power being required to drive it. The electricity undertaking at 
Ipswich had undergone considerable extensions, and in the town 
itself the contemplated dock extensions were large. These would 
materially enhance its industrial and commercial value. A new 
Bill was also being put through for the improvement of railway 
facilities. The nearest large electricity undertaking was at Norwich, 
40 miles away; therefore he felt that there was no hope of linking up 
in that direction, but he looked forward to Ipswich being the elec- 
trical mother for the country for a radius of 20 miles round. 

Mr. L. L. Roptnson, Borough Electrical Engineer, Hackney, 
proposed the toast of the Urban District Council of Felixstowe, and 
suggested that a town with so much sunshine and a poor power load 
must have a rotten load factor. The Chairman of the Council, Mr. 
W. F. Cross, in reply, referred to the local electricity undertaking 
and its work. 

The toast of the evening was entrusted to Mr. C. H. Wordingham, 
President of the Institution of Electrical Engineers, who made some 
pleasing reference to the growth of the Association since its inception. 
He thought that the new Electricity Bill would make many changes 
in municipal electric supply, and he hoped these would be for the 
best. He felt contident that the municipal electrical engineer would 
certainly not go out of business. With the prospect of the elec- 
trical engineer confining his attention to the sale of electrical energy 
there came the great necessity for publicity. The President (Mr. 
F. Ayton), in his reply, remarked upon the great service which the 
I.M.E.A. had rendered to the industry. He did not share the views 
of those who believed that the 1.M.E.A. would cease to exist with 
the changes in electricity supply and distribution. It would still 
have important functions to perform. and its chief one would be to 
see that the new Electricity Commissioners did their jobs properly. 

Alderman W. WALKER, who proposed *“‘ Our Guests and the 
Ladies,” provided a very humorous touch by telling two or three 
delightful stories. He provoked considerable mirth by his refer- 
ences to the air trips and the fact that they had produced no sen- 
sations and no funerals, quite contrary to some expectations. He 
thought that ladies should be present at the selection of electrical 
engineers, though possibly this policy might mean more vacancies. 

Sir WILFRED Stokes, K.B.E., who replied, commented on the 
fact that so few of the members had visited the works of Ransomes 
& Rapier on the previous day at Ipswich. His firm were builders 
of large electric cranes, and also had made the sluices for the Assouan 
dam. 

Councillor W. REAVELL replied to the toast for “‘ The Engineering 
Firms of Ipswich,” submitted by the President, and gave some inter- 
esting facts regarding the development of the industries of Ipswich 
in general, remarking upon them being fully representative in that 
Messrs. Ransomes, Sims & Jefferies dealt with the ploughing and 
sowing of corn, R. & J. Turner with its milling, and Ransomes & 
Rapier with the control of water, and his own firm with the control 
of the air, the last reference being, of course, to the famous Reavell 
air compressor. The speaker wound up with a story explaining the 
meaning of tact, which was told by a plumber to his mate, and 
which there is no need to repeat as it is so well known ; nevertheless 
it brought the dinner to a very mirthful close. 


FRIDAY, JUNE 20TH. 


The programme on the third, and closing, day of the con- 
vention did not include any technical meetings. The usual 
annual general meeting was held in the morning. 

After the morning meeting those of the party who still 
remained were the guests of the Admiralty and Rear-Admiral 
Thorpe, and were met at the Dock by motor launches for a 
cruise to visit the German submarines up the Stour. The 
break in the weather caused the departure of most of the 
delegates on Friday, though we believe a few remained over 
the week-end. 


ANNUAL GENERAL MEETING. 


The PRESIDENT, dealing with the Council’s Annual Report, stated that 
the Electric Supply Committee of the Council of the Association had 
made an appointment to meet the Commercial Committee of the House 
of Commons on Wednesday, June 25th, in connection with the amend- 


174 


ments the Association had put forward on the Government's Electricity 
Bill, and they anticipated that the Home Secretary would give them an 
interview on the same day. 

Mr. N. STANILAND (Hornsey) said the amendments the London Con- 
ference had been considering were somewhat more detailed than those 
put forward by the Association. Did the Council think it worth while 
to communicate with them before meeting those people at the House of 
Commons ? 

Mr. F. A. NEwiNcTon (Edinburgh) read some amendments comprised 
in a report by the Town Clerk of Edinburgh, which he said went, on 
some points, a good deal further than those of the Association, and he 
suggested that joint action might be taken. 

The Hon. SEcrRETARY (Mr. H. Faraday Proctor) said the Association 
had been in communication with the London Conference and many 
other bodies on this matter, and had decided that it would be better for 
each of the Associations to put forward its proposals in its own way. 

The PRESIDENT said the amendments proposed by Mr. Newington 
would take a good deal of digestion, and they had only came into the 
hands of the Council during the last ten minutes. 

Bailie SMITH (Glasgow) presumed that the Edinburgh scheme would 
be put before the Parliamentary Committee as their cwn amendments. 
Various municipalities were doing that. 

The PRESIDENT thought the Association wovld weaken their case if 
they wanted now to alter the recommendations which were before 
Members of Parliament. 

Ald. WALKER remarked that the Council's report stated that. as the 
result of representations by the Association, all reference to electricity 
in the Ways and Communications Bill was withdrawn. That was an 
indication that the gentlemen who represented the Members in connec- 
tion with Parliamentary matters were not missing their opportunities. 
They had not satisfied themselves with preparing reports, but had been 
in attendance in the House of Commons, lobbying Members and meeting 
Committees, and they should trust the representatives of the Council 
to proceed on those lines. Local points should be left to local represen- 
tatives. 

The Hon. SECRETARY said, in reply to Mr. Staniland, between 60 and 
70 replies were received from municipalities as to the conferring of 
plenary powers upon the Joint Industrial Council. Half of them agreed 
to do so and the other half could not agree. 

Bailie WALKER (Chairman of the Industrial Council) said the con- 
sidered opinion of the Town Clerk of Glasgow was that no Committee or 
Council could grant plenary powers to a body of that character. Legis- 
lation would be necessary to enable it to be done, 

Mr. JOHN CHRISTIE (Brighton) said he had been asked on behalf of 
the British Engineering Standards Association to make a special appeal 
for funds. Only eight or ten municipal electricity undertakings sub- 
scribed, and he thought they should all do so. 

The Hon. SECRETARY said the Council had received proposals in regard 
to I.M.E.A. centres, and centres were in operation in Scotland, York- 
shire, Lancashire, Birmingham, and other parts of the country. 

Mr. Stanmanp said they had had the Greater London authorities 
together fcr some years, It only needed a change cf name and they 

would have a centre ready formed, 


The PRESIDENT said in consequence of the resignation by Mr. McArthur 
Butler of the Secretaryship, Miss B. J. Lanfear had been appointed 
Secretary pro tem. Her address would be The Electricity Works, 
Croydon. That arrangement had been made because Mr. Cramb was 
the Hon, Secretary-Elect. They must all regret that Mr. Faradav 
Proctor was relinquishing the Hon. Secretaryship. It would be agreed 
by all that his work had been done in splendid fashion, and the Council 
were glad he had allowed them to nominate him as Hon. Treasurer. A 
resolution of the Council, accepting with regret Mr. Faraday Proctor’s 
resignation of the Hon. Secretaryship, appeared in the Report. 

Mr. R. A. Cuattrock, dealing with the Electric Vehicle Committee’s 
report, urged the need for publicity. It would pay all the municipal 
electric supply undertakings to endeavour to stimulate the development 
of the electric vehicle, as they stood to make a large income from the use 
of electric vehicles. The Committee had made a surplus of £110 for the 
year, chiefly from sales of and advertisements in‘ The Electric Vehicle.” 
It was regrettable that subscriptions from municipalities were only £21, 
compared with £25 from Associations, and £73. 17s. from Companies. 
“The Electric Vehicle ° would be published monthly in future, instead 
of quarterly. 

The PRESIDENT moved, and Mr. Britron (Chester) seconded, a reso- 
lution " That, in consequence of the heavy expenses incurred by the 
Association in the past year in connection with printing, special meeting, 
&e., the Committee members be requested to contribute in the ensuing 
year an amount of £2 additional to the annual subscription.” 

The resolution was carried. 

The PRESIDENT said he had received a letter from Ald. PEARSON 
(Bristol) stating that he thought it wise to resign this year the Hon. 
Solicitorship, and that he thought it might be more convenient to Mr. 
Cramb to consult a géntleman nearer his own district. 

On the motion of the PRESIDENT, seconded by Coun. BARGE (Poplar), 
a resolution was passed accepting with regret Ald. Pearson's resignation, 
and expressing high appreciation of his services and the wish of the 
members that he might soon be restored to health. 

The PRESIDENT said the Council would take note of a suggestion by 
Mr. G. WiILkrxson (Harrogate) that Ald. Pearson might be asked to 
allow his name to stand as a sort of consulting solicitor. 

On the motion of the PRESIDENT, Mr. J. E. EDGECOMBE, formerly 
Hon. Secretary and a Past President (who had gone out of municipal 
employment) was elected an honorary member. 
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Votes of thanks were accorded the Mayor of Ipswich, the Felixstowe 
Urban Council, Col. Chambers, R.A.F. (for allowing the members to visit 
the air station), Rear-Admiral Chas. Thorpe (for giving facilities for 
viewing the German submarines, &c.),and the manager and staff of the 
Felix Hotel for the excellent accommodation provided for the members 
and visitors. 

A special general meeting was then held and resolutions were passed 
to make the alterations in the Articles of Association necess tated by 
the formation of the new J.M.E.A. centres. 

Mr. F. W. Purse said he had received his first training from Mr. 
Faraday Proctor. He had since had correspondence with him on many 
matters, and he wished to express his appreciation of his promptness, 
good temper and courtesy. He moved a vote of thanks to him to 
supplement the resolution that appeared in the Report. 

Coun. H. R. BARGE (Poplar) seconded the motion, and also spoke in 
appreciation of Mr. Faraday Proctor. 

The resolution was passed with acclamation. 

Mr. FaRapay Proctor thanked the members for their kindness. It 
had been a pleasure to him to be on the Council during the last 24 years, 
and although it had been necessary for him to retire from the Hon. 
Secretaryship he might still be connected with the Council, and he hoped 
to continue to meet the members for many years to come. 

The PRESIDENT announced the result of the election of Officers and 
Council :— 

Mr. Thomas Roles (Bradford) was elected President, Mr. S. T. Allen 
(Wolverhampton) Vice-President, Mr. S. L. Pearce (Manchester), Mr. 
W. W. Lackie (Glasgow), Major H. Richardson (Dundee), Licut.-Col. 
W. A. Vignoles (Grimsby) and Mr. S. E. Britton (Chester), engineer 
members of the Council; and Coun. Barge (Poplar) and Coun. Rob- 
inson, M.P., Committee members of the Council. 

On the motion of Coun, Marks (Birmingham), seconded by Mr. S. J. 
Watson (Bury) a vote of thanks was accorded Mr. Frank Ayton for his 
services in the Chair. 

The question of the place for next year’s Convention was left to the 
new Fresident and the Council. 


ANNUAL REPORT OF THE COUNCIL. 


The membership stands at 395, an increase of 10. 

On Feb. 14 the Council passed a resolution that, it having been sug- 
gested that the future control of electricity supply should be placed 
under the Ministry of Ways and Communications, and as electricity 
supplies to collieries, factories, commercial users generally, and 
other consumers preponderate largely over supplies to railway 
and other undertakings coming under the control of the Ministry of 
Ways and Communications, it is feared that such control would be 
exercised in the interests of transportation, to the detriment of the large 
interests involved in the general supply of electrical energy. This 
resolution was circulated, and members were invited to take the matter 
up with their members of Parliament. On March 6 a communication 
was circulated to members of the House of Commons and to the members 
of the Association calling attention to the work of the Electrical Trades 
Committee, the Coal Conservation Committee and the Board of Trade 
Electric Power Supply Committee, and expressing the view that legisla- 
tion as framed on the recommendation of the Board of Trade Committee 
should proceed immediately—viz., before any decision was reached to 
transfer the control of the electricity supply industry to any other 
Ministry. In a subsequent circular the Association asked, in view of the 
fact that on the second reading of the Ways and Communications Bill 
it was claimed that traction would absorb 20 per cent. of the electricity 
produced, why should the remaining 80 per cent. be controlled by the 
interest representing 20 per cent. only ? All reference to electricity in 
the Ways and Communications Bill was subsequently withdrawn, but 
has now reappeared in the Electricity (Supply) Bill. Particulars are then 
given of the amendments to the Electricity Supply Bill which the Asso- 
ciation at a meeting on May 16 agreed to recommend. Asa result of the 
Council’s efforts the restrictions have been relaxed.« 

A Joint Industrial Council for the Electric Supply Industry has been 
setup pon this committee and Ald. Walker (Manchester) is chairman. 
The Councilappointed six representatives on the Joint Industrial Council. 

The Council of the I.M.E.A. desire to draw the attention of members 
to the desirability of giving financial support to the work of the British 
Engineering Standards Association. 

The Council has agreed with the B.E.A.M.A. to recommend the 
members of the 1.M.E.A. to send a copy of every specification likely to 
be the subject of tenders by members of the B.E.A.M.A. to the secretary 
of that Association, and to supply a copy of such specifications to manu- 
facturers on receipt of a returnable fee (not to exceed £1 on contracts 
estimated at, say, less than £1,000, and not to exceed £5 in any case). 

Regulations for the constitution of I.M.E.A. centres are next set out, 

The Council has recognised the E.P.E.A. as the body to be conferred 
with on the subject. of the rates of remuneration and conditions of service 
of the technica] staffs of electric supply undertakings. 

The Council have accepted an invitation to be represented on the 
B.E.A.M.A. Research Committee in connection with turbine blading. 
The I.M.E.A. representatives are Messrs. Pearce, Chattock, Roles and 
Lackie. 

The Electricity Development Association has been formed with a 
strong and representative Executive Committee, upon which the I.M.E.A. 
is represented. Last December the secretary, Mr. C. McArthur Butler, 
tendered his resignation, which the Council accepted with regret. On 
May 9th Mr. H. Faraday Proctor also tendered his resignation as hon. 
secretary, owing to the certainty that developments in connection with 
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the Bristol undertaking will make demands upon his time which would 
render it impossible to give the attention necessary to J.M.E.A. 
work. His resignation was also accepted with regret, and the Council 
expressed their thanks to him and Mr. McArthur Butler for their past 
services, Mr. A. C. Cramb, past president and hon. treasurer, has, 
subject to his Committee’s approval, accepted nomination as hon. 
secretary, and Mr. H. Faraday Proctor has consented to nomination as 
hon. treasurer. = 

The Council are of the opinion that the Joint Industrial Council, 
having come into existence, the standing conference of the Electrical 
Supply Association is now redundant. 

After the signing of the Armistice the Council approached the Director 
of Electric Power Supply, pointing out that as it was no longer necessary 
that certain by-products obtained in the manufacture of gas should be 
produced in the maximum quantities for the manufacture of explosives, 
&e., needed for war purposes, the Ministry of Munitions should cease to 
advocate the use of gas in preference to other methods of lighting, 
heating, &c. i 

At a special mecting of the Association, held in Birmingham on Nov. 29, 
a resolution that in the opinion of the Association the higher offictals 
employed in municipal electrical undertakings should have an increase 
in salary at least equivalent to the war awards was passed by the repre- 
sentatives of Electricity Committees. It was pointed out that the 
advance should at least be equivalent to the amount already granted 
to the men and junior officers—namely, the 28s. 6d. per week, plus 12$ 
percent. on the amount of the salary thus increased. 


> (THE ANNUAL REPORT OF THE ELECTRIC VEHICLE COMMITTEE. 

Two additional members have been co-opted and one has resigned. 
Only three meetings of the Committee were held, while one mecting of 
the Technical Sub-committee was held. There has not. however, been 
any abatement of the Committee's activities and efforts in promoting 
the adoption of the ‘electric vehicle. Many inquiries for information 
have been dealt with, and the Committee's influence has extended over- 
seas, The Committee's services were taken advantage of by the French 
(government in supplying information in regard to electric vehicles for 
civilian motor transport for French towns and cities. The Committee are 
far from satished with the use made of the “Joumal ”’ by electric supply 
undertakings. There are as yet many undertakings which are not even 
taking single copies of each issue. One of the determining factors in 
securing cheaper electricity is load factor. In stimulating and en- 
couraging the use of electric vehicles for every purpose for which they 
are proved to be advantageous lies the ready means of tilling up that 
night-hour hollow in the 24 hour load line. 

A Special Joint Committee, consisting of representatives of the Electric 
Vehicle Committce and of the Executive of the Agents’ Section of the 
Motor Trade Association suggested alterations in clause 23 of the draft 
LM.E.A. “Supply of Electricity ” Bill, and it is clear that the agreed 
clauses will be of value as a basis for getting such powers when the 
opportunity occurs. 

The Technical Sub-committee gave consideration to the question as 
to whether for light electric vehicles and electric trucks there would be 
advantage in introducing a 50-ampere size of charging plug and receptacle 
in addition to the present British standard 150-ampere fitting. As the 
result of inquiries made, the sub-committee reported that the need for 
the smaller size had not been established. 

In regard to nomenclature, the Committee issued a recommendation, 
which had been approved by the Motor Trade Association and the Com- 
mercial Motor Users’ Association, that the term “‘electric lorry,” “‘ van ” 
or ‘‘ wagon,” as the case may be, should be used in describing the ordinary 
road electric vehicle, and that the term ‘‘electric truck ”?” should apply 
to the small vehicles used for running about factories, railwav stations, 
docks and similar places. Other matters which the Committee had under 
consideration have been standardisation of ratings and sizes of motors 
and controllers, standardisation of outputs of “charging” motor- 
generators, tyre and rim standardisation (proposed standards submitted 
for comment by the British Rubber Tyre Manufacturers’ Association), 
interchangeability of batterics, and battery voltage and number of cells. 


ee ae eng ee wae r ewe ee ee te ee et 


The Electricity (Supply) Bull. 


A memorandum has been issued giving the views of the Provincial 
Electrice Supply Committce of the United Kingdom on the Electricity 
(Supply) Bill. It is considered that the proposed machinery of control 
is far too cumbersome to operate efficiently. Delay and confusion are 
certain to result, when every electrical development over a wide area 
hasto be considered and approved by a heterogeneous body of unwieldy 
dimensions. Members of District Boards are to be paid for their ser- 
vices; and the Boards are to be empowered to employ secretaries, 
engineers and other officials. The cost of these additional services 
which are supplementary to the functions of the Electricity Commis- 
sioners and of the staff of existing individual undertakings, must even- 
tually be borne by the consumer of electricity, thus leading to increased 
rates for supply. For these reasons alone it is considered that the 
District Electricity Boards will not tend towards a cheap and abundant 
supply of electricity. Further, the District Boards must inevitably lead 
to excessive organisation, and in the opinion of the Committee are un- 
workable for carrying on a commercial undertaking. 

The appointment of Electricity Commissioners is considered to be by 
itself sufficient to guarantee the purposes of the Bill, provided (1) that 
the Commisssioners are chosen for their long and wide commercial 
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experience and business standing, and/or for their knowledge of the 
electric supply industry, and (2) that they are granted power to remove 
the present obstacles to the extension and cheapening of the supply of 
electricity and to authorise the co-ordination and reorganisation of supply 
whenever necessary. The Commissioners should give full time and hold 
permanent appointments. The essential need of the electric supply 
industry is that legislative barriers to progress should be swept away. 

For the co-ordination and unification of electric supply it may be 
necessary for the Commissioners to arrange for the compulsory purchase 
of generating stations owned by authorised undertakers. Under the 
Electric Lighting Act, 1888. a definite tenure was guaranteed in respect 
of the whole of the undertaking, and at the expiration of the concession 
the undertaking as a whole was purchasable at the “‘then value.” If 
a portion only was purchased allowance for a severance was provided 
for. The “standard price” or terms of compulsory purchase of gener- 
ating stations proposed under the Bill are the costs of construction less 
depreciation. No provision is made for severance, although a portion 
only of the undertaking may be purchased, nor is any allowance provided 
for Joss suffered through the premature purchase of a partially developed 
undertaking. The terms of purchase as set forth in the Bill are, there- 
fore, a violation of the Parliamentary bargain upon the strength of which 
so many millions of capital have been invested by the public in electricity 
supply. Briefly, the main objections of the Provincial Electric Supply 
Committee are: (1) The Electricity (Supply) Bill in its present form is 
not in the public interest ; (2) the proposed machinery of District Elec- 
tricity Boards is cumbersome, ineffective and expensive ; (3) the ap- 
pointment of Electricity Commissioners is by itself sufficient to ensure 
a cheap and abundant supply of electricity ; and (4) the proposed terms 
of compulsory purchase are inequitable. 


After considering a report by the borough electrical engineer (Mr. 
W. C. P. Tapper), SrerNey Borough Council has decided to ask the local 
Members of Parliament to secure amendments to the Bill in regard to :— 

(a) The standard price for the acquisition of existing generating 
stations: (b) that there should be no * picking and choosing ` in regard 
to the undertakings taken over by the Electricity Commissioners; and 
(c) that municipal undertakings so taken over should not subsequently 
be leased to a private company. 


In the opinion of Eprxpurcn Electric Lighting Committee, which has 

adopted a long report by the Town Clerk, the Bill should provide that : 
Generating stations and main transmission lines should be publicly 
owned and controlled ; 

The Electricity Commissioners should be whole-time officers, having 
no share or interest in any electrical undertaking other than that of a 
Local Authority ; 

That a separate Advisory Committee should be appointed for Scotland ; 

That, where District Electricity Boards are appointed, the Local 
Authority representation on such Boards should be in the majority ; 

District Electricity Boards should have greater freedom of action, and 
that if the generation part of the Corporation’s undertaking is trans- 
ferred to a District Electricity Board, the distribution part should be 
retained by the Corporation. 

Clause 7 should provide that the standard price should represent the 
transfer value of the generating stations and main transmission lines. 


In a long report to DUBLIN Corporation the City Electrical Engineer 
(Mr. L. J. Kettle) thinks that tho provisions of the Bill would not effect 
any economy of fucl in Ireland, but the cost of electricity might be 
increased, and therefore he recommends that Ircland be excluded from 
the scope of the Bill. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract trom some of the specifications recently published have been: 
specially compiled by Messrs. MEwpurNn, ELis & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. — 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title, 


1917 SPECIFICATIONS. 
126,695 Lucas. Hacue & Gootp-Apams. Manufacture of evectric signalling and lamps 
‘2/17. 

126,696 ee be BuckHaM. Electrical signalling systems. (15/2/17.) | 

126,719 Nosss & FALKIRK [RON Co. Electrical heater or heaters for use with internal 
combustion engines, (26/2/17.) 

126,744 Berry. Electrical transformers for regulating or varying the voltage of the 
current supplied therefrom, (13/11/17.) 


1918 SPECIFICATIONS. tees 
126,755 INTERNATIONAL ELECTRIC Co. & Batbock. Electric selective switching system 
and apparatus. (14/2/18.) 
pP Electric distribution w (15/2;18.) 
(16/3/ 


126,757 B.T.-H. Co. & WHITCHER. 

126,766 Baur & TREADWELL. Electric cells or batteries. 8.) 

126,779 Hitton. Sound amplifying device for telegraph relays. (13/5/18.) 

Consists essentially of a sensitive circular diaphragm of mica or other suitable 

material so fitted into a sound box or compartment that vibrations can be imparted 
to it by a rod of metal or other suitable material secured at or near its centre, and 
which is in close connection with a fork between the two projections of which the 
tongue of the telegraph relay either oscillates in conformity with its normal move- 
ment produced by the line currents actuating that instrument or when the tension 
at which the tongue is held to one side or the other by the normal bias of the instru- 
ment is varied by the passage through it of the line currents. 

126,781 MILLER & BRITISH WESTINGHOUSE ELECTRIC & Mra. Co. 


Electric motor control 


systems. (13/5/18.) 
126,783 Mever. Electric water heaters. (14,/5/18.) 
126,790 PEARSON. Electric battery cells. (15/5/18.) 


126,794 GARDE & Bennett. Electric switches. (15/5/18.) 


126,795 LEITNER & Exley. Charging boards for electric accumulators. (15/5/18.) 
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126,800 Ettison & ANDERSON. Electrically-operated hoisting machinery. (16/5/18.) 

126.806 Core. (Soc. Anon. Hecla.). Electric heating stoves. (17/5;18.) 

126,808 A & ELECTRICAL INSTRUMENT Co. Electric engraving pencils. 
(17.5;18.) 

126.820 Bein. Electric hand lamps. (24/5;18.) 

126.826 CoLLins. Trolley-heads of electrically-propelled vehicles. (28;/5/18.) 

126,838 Gierons & Erampem Co. Appliance for facilitating the re-energisation of 
luminous paint surfaces by means of an electric torch. (11/6;18.) 

126,847 Fercuson. Paitin & Co., FErGuscn & Paitin. Electrical switches. (20/6/18.) 

126,859 OHTANI. Leading-in conductors for incandescent electric lamps and other 
vacuum tubes. (12/7;18.) 

126,864 RAILING. GARRARD, JACKSON & Bonner. Starters for electric motors. (24/7/18) 

126,898 Lucas, Breepen & Urovunart. Electric Starting motors for internal com- 
bustion engines. (16/10/18.) 

120,888 Soc, FRANCAISE RADIO-ELECTRIQUE. High-frequency alternators. (26/10/17, 
addition to 102,738.) 

1919 SPECIFICATIONS. 

123.308 BoscH MacNneto Co. Electrical condensers and mountings therefor. (11/2/18.) 

123,091 Axt.-Ges. Brown, Bovert ET Cie. Device for varying the point of ignition in 
electrical ignitions apparatus. (5/2/18, addition to 9,958/18.) 

126,667 CowreR-CoLes. Electrolytic production of metallic tubes with a closed end 
12/17.) 

126.673 Heare & GryLLs. Manufacture of carbons for electric arc lamps. (5/2/17.) 

126,681 eee Co. & Youna. Safety-spark gaps for magneto-electric machines. 
(9;2:17.) 

The spark-gap terminals are enclosed in an atmosphere of constant pressure; for 
example. they may be sealed into a glass bulb filled with a suitable gas, such as 
nitrogen, argon or carbon monoxide. The pressure of gas is high enough to prevent 
the occurrence of a discharge between the terminals due to gas ionisation. 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions. 


April 10, 1919. 
9,054 Ecwerstey. Directive aerials for emission of electric waves in definite planes. 
9.055 ECKERSLEY, Electromagnetic wave transmission systems, 
9,074 Scott, Electrically-propeiled vehicles. 
9.093 SavacR, Machine for laying cables, &c. 
9,095 Bears. Supplying power for lighting from low-frequency power circuits. 
9,157 O_pHam. Miners’ safety, &c., electric lamps. 
9,168 Erskine-Murray & Rospinson. Wireless receiving and transmitting apparatus. 
9.175 Lotscs. Storage batteries. 
9,176 Park ROYAL ENGINEERING WORKS & Joyce. Apparatus for electrically igniting 
miners’ safety lamps. 
9,178 PortaBLe ELECTRIC Motors, Ltp. & Fryer, Electric motors. 
9.179 PortaBLe Evectric Motors, Lro. & Fryer. Commutators for dynamos. 
9,186 Wane. (National Carbon Co.) Apparatus for forming electric elements, &c. 
9,187 HARTMANN, Apparatus for producing continuous electrically conducting liquid 
jet. (11/5/18, Denmark.) 
9,188 HARTMANN, Apparatus for interrupting elcctrical connection. (16/5/18, Den- 


mark. 
9,189 HarTMANN, Rectifiers for alternating currents. (14/11/18, Denmark.) 


April 11, 1919. 
OS Ansot, Electric fuses. 
Oo ELECTRIC Construction Co, Brush holders for dynamos, &c. 
JS Epwarns, Electrical ignition systems of internal combustion engines. 
76 Goooman, Electric batteries. 
81 Stzmens Bros. DYNAMO Works & JANTZEN. Dynamos, 
84 B.T.H.Co. (G.E.Co.) Automatic welding devices. 
4 HarLanD & Wo rr & BentLey. Electric gear for operating bulkhead doors. &c. 
7 BRITISH WESTINGHOUSE ELECTRIC & MFc.Co. Time limit overload electric relays. 
11 CALLENDER'S CABLE & Construction Co. & SmitH. Junction boxes for electric 
cables, 
16 Erskine-MurRAY & ROBINSON. Wireless receiving and transmitting apparatus. 


April 12, 1919, 
323 BELLING & ARNOLD. Electrical connectors and plugs and sockets, 
9,325 Harris. Electric cables, 
9.364 JEANCE. Electromagnetic wave navigational systems. 
9,367 Greaves & Lawton, Apparatus for electric telegraphs, &c. 
9,385 Merano. (Bagutte.) Electrically-operated apparatus. 
9,388 Minsky. Means of adjusting carbons in arc lamps. 


Aoril 14, 1919. 

9,411 BOTON A TIR TELEPHONE Mro., Co. (Automatic Electric Co.) Impulse sending 
Jeyvice, 

9,443 McKenzie, HOLLAND & WESTINGHOUSE Power SIGNAL Co. & Proun, 
signalling apparatus. 

9,453 Price. Dynamo-electric machines. 

9,477 Mitter. Electric heating apparatus. 

9,483 LE CHATELIFR. Electrodes tor welding. 

9,488 Lorce. Induction coils, 

9,489 Lence, Electrical deposition of particles from pases, 

9.492 Marks, (Armour Fertiliser Works.) Production of aluminium nitrate &c., by 
electric heat. 

9,511 Leonard. Heating resistance elements. 


April 15, 1919, 
9.536 Woop, Electro-mechanical propulsion and centro! of submersible vessels. &c, 
9.583 Roperts. Electric batteries. 


9,624 Coote. Brush tor electrical work. 
9,654 WHIDDINGTON, Wireless transmission apparatus. 
9,655 WHIDDINGTON, Relay valves. 


April 16, 1919, 
9.671 Witxinson,  Electrically-operated valves. 
.676 CoLiincs & RAILING, Switches. 
.677 RicHarpDs, Electric foot appliance. 
704 FREEDMAN, Arc lamps. 
.741 CAMBRIDGE SCIENTIFIC INSTRUMENT Co. & APTHORPE. Galvanometers, &c. 
780 ASSERSOHN, Electric light fittings, 
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April 17, 1919. 

.787 CoLọuHoun, Electric heating rings or stoves. 

,800 Turner, Electric relays. 

.829 Snee. Harnessing tidal energy for generating electricity, &c. 
,837 B.T.-H. Co. (G. E. Co.) Rotary electric convertors. 

865 B. T.-H. Co. (G.E.Co.) Incandescent lamps, &c. 

873 Spensers LTD. & Hutton. Terminal for clamping electric leads. 


OHOHVOD VOODI 


April 22, 1919. 
9.934 CLiFForD Bros & RIDDELL. Lamp switches, 
9.966 SHEPPARD, Magneto-electric machines for engine ignition. 
9,967 Hatt. Electric generators and motors for working under water, &c, 

10.018 Westcott. Electric lighting systems. 

10,020 Crosstey. Ignition magneto advance and retard gear. 

10,042 De FrREECE. Connectors for electrical conductors, 

10,045 CHITTY. Commutators. 

10,048 Norton, Switches. 

10,053 Marks. (Armour Fertilizer Works.) Polyphase heating furnaces. 

10.063 Pottock & Scott. Current connecting devices for dynamos, 

10,066 Ivey & SaLispury. Battery cells. 

10,067 Sa.ispury. Battery cell hydrometers. 

10,096 Lusecx, Regenerative braking system for electric vehicles. (20/4/18, Sweden.) 


JunE 27, 1919. 


Gommercial Topics. 


qn 


An Important Engineering Amalgamation. 

We learn that negotiations are proceeding for the acquisition of a 
controlling interest in the undertaking of Messrs. Crompton & Company, 
Ltd., of London and Chelmsford, by Messrs. Sir W. G. Armstrong, Whit- 
worth & Company. Messrs. Crompton & Company are one of the oldest 
and best-known electrical engineering firms in the country, and in 
February last the capital was increased to £500,000, in order to provide 
capital for extensions of the works and for the general development. of 


the business. 
* * * * 


Baltic Commercial Commission. 

It is announced that the British Commercial Mission to 
the Administrations ef the Baltic Provinces of Esthonia, Latvia 
(Lettland) and Lithuania, propose to organise a sample room at 
the Headquarters of the Mission for the benefit of prospective 
buyers. Instructions for forwarding samples, &c., will be given on 
application to the Commercial Adviser of the Baltic Mission, Room 549, 
Palace-chambers, Bridge-street, West minster, S.W. 1. 

* * * * 


Brazilian Commercial Delegates. 

The Brazilian Commercial Delegates, who are visiting this country 
on the invitation of the Federation of British Industries, were enter- 
tained at luncheon on Wednesday, when visits were paid to the London 
and Albert Docks. The delegates inspected the incandescent electric 
lamp works of the General Electric Company yesterday (Thursday), and 
on Sunday they will leave for Birmingham, where a number of local 
works will be visited. On Tuesday, July 1, the party will travel to 
Rugby in order to inspect the works of Willans & Robinson, Visits 

_ Will be paid to Glasgow on July 5, to Edinburgh on July 13, to New- 
castle on July 15, to Darlington on July 17, to Liverpool on July 20 
and 21, when the delegates will inspect. the works of the British Insulated 
& Helsby Cables and the Automatic Telephone Mfg. Company, and to 
Manchester on July 25, when the works of the British Westinghouse 
Company will be examined. The itinerary also includes visits to She field, 
Leeds, Bristol, Bath, Swansea, &c. 

* * * * 


Unfair Competition in the Cable Industry. l 

At the recent conference of manufacturers. Mr. Neville Chamberlain, 

who moved a resolution urging the Government to make a declaration 
of its economic policy, gave some striking instances of unfair foreign 
competition, including that of the Japanese in the cable industry. Mr. 
Chamberlain pointed out that cable makers in this country employ some 
33,000 hands. Before the war they exported their cables, which had a 
high reputation, to all parts of the world, among other places to Japan. 
They were unable to do that during the war, and as a result the Japanese 
themselves built great factories and, taking advantage of our inability 
to ship our goods, they had already made considerable inroads u pon our 
trade in India and in the colonies, and to-day they were threatening our 
trade at home. It was not even fair competition. He had seen labels 
from Japanese cables which imitated the British labels which were 
marked “ C.M.A.,” the well-known mark of the Cable Makers’ Associa- 
tion, and they were inscribed with words almost identical with the words 
upon the British labels, only they put in a little “ not,” which might 
might very easily be overlooked by a careless buyer. He wanted to 
know how it was possible for cable makers to go on paying 36s. a week 
to their women and from 56s. to 60s. a week to their men for a 47 hour 
week if they had to face unrestricted competition with Japanese cables 
manufactured by men who were working for 6d. a day of 12 working 
hours, 
* * * * 

Labour Demands and New Industries. 

The serious effect of the demands of labour upor industry, and es- 
pecially upon schemes for the establishment of new industries, is not 
realised by many, but a good illustration of the injurious results of the 
present attitude of labour was given by Mr. F. A. Govett, who presided 
over the meeting of the Zinc Corporation on Monday. He pointed out 
that coal was the key industry of all others, and a rise in costs due to 
increase in the price of coal and of labour would seem to be the final nail 
in the coffin of zine smelting in this country, as evidenced by the recent 
toppage o f the erection of works at Avonmouth. There must be some 
limit to the amount of protection which a country could afford to pay, 
and the difficulties zinc smelting was faced owing to dear labour and dear 
coal, were such that the amount of protection required simply made it 
impossible to establish that key industry here, even if it was desirable. 
It required more ships, for longer voyages, to bring the raw material (the 
zinc concentrates) than to import the metal ; and we must bring one or 
the other, whether for war or peace. For peace it may pay us a great 
deal better to import, as we used to do, the spelter from countries where 
they would work harder, or could produce on cheaper terms than to insist 
on producing it ourselves, under an impossibly high tariff. or by the 
extravagant bounty which even now was being paid by our Free Trade 
Government for its production. The increased cost of coal and labour 
pointed clearly in the direction of the electrolytic production cf spelter 
by cheap water power, and while in the immediate future it looked as if 
spelter production would go back to Belgium, it might be gradually 
transferred from there to Norway, as water power was developed. That 
would seem to make more certain the probability that their Tasmanian 
Electrolytic Company would be expanded to the capacity of 100 tons 
a day—say, 30,000 tons a year. : 
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JUNE 27, 1919. 


Electricity Supply. 


It has been decided to apply for a faculty to instal electric lighting and 
‘electric power for the organ in St. Bride's Church, Fleet-street. 


BRIGHTON Electricity Committee propose to install underfeed stokers 
at the clectricity works at a cost of £6,273. 


MANSFIELD Council propose to apply for a provisional order for sup- 
plying electricity in Sutton-in-Ashtield, Kirkby and Huthwaite. 

An unopposed inquiry was held last week into the application of the 
‘Council for sanction to borrow £20,500 for additional generating plant 
-and £11,500 for extensions of buildings. 


DUNDEE Corporation, which has recenily placed orders for two addi- 
tional turbo-alternators and four boilers, has received sanction to 
borrow £250,000 for capital works, raising the total sum authorised to be 
borrowed for the electricity undertaking to £759,000. 


Dunit Corporation has adopted a revised scale of charges for elec- 
tricity. The recent increase of Id. per unit for lighting is to be continued, 
but for power the new scale ranges from 2}d. to 4}d. per unit. Even 
with the new rates a loss on the year of £7,000 is estimated, but the past 
year's profit of £6.800 will be devoted to make up the deficit. 


© On Friday last an inquiry was held at Grimspy into the application 
of the Corporation for sanction to borrow £118,000 for extensions of the 
‘electric supply undertaking. It was explained that the scheme was the 
continuation of one determined upon before the war broke out. It 
is anticipated that a considerable saving will be effected by the pur- 
chase of a part of the machinery from the Ministry of Munitions. 


An inquiry has been held into the application of LEICESTER Cor- 
poration for sanction to borrow £158,000 for extensions of plant at the 
Aylestone electricity station, &e. lt was explained that in order to 
meet future demands Parliementary sanction was being obtained to 
erect a new generating station at the Freemen’s Meadows, but the 
present needs were so urgent that the Council found it necessary to 
Increase the existing plant to tide over the present difhiculties, A large 
portion of the new plant would be moved to the proposed new station. 

At ACCRINGTON @ Local Government Board inquiry has been held 
into the Corporetion’s application for sanction to borrow £85,000 for 
electricity supply purposes. The Town Clerk explained that the policy 
pursued by the Council had been that now to be adopted by the country, 
and they already supplied a number of outside authorities at the same 
rates as they supplied their own borough. Of their total production, 
28 per cent. went outside the borough. The consulting engineer (Mr. R. 
Blackmore) said the proposed extension had been considered by Sir 
John Snell in conjunction with the national scheme. 


On Friday last there was a public inquiry at STOKE-ON-TRENT into 
the applications of the Corporation for sanction to borrow £13,440 for 
the electric supply department. A sum of £4,500 was required for laying 
a new main to the works of an engineering firm. The department has 
overdrawn its capital account to the extent of £16,115 and its revenue 
account by £33,000. In regard to a deticit of £14,596 which existed on 
March 31 last, the inspector (Col. Elkin) said that this was the apparent 
result of accumulated losses during several years, and he suggested that 
instead of borrowing the monev from the bank the deficit should have 
been borne by the rates and refunded out of the next year’s accounts. 
It was explained that the overdraft was due to the fact that the L.G. 
Board had stopped loans during the war and the electricity department 
had to meet abnormal expenditure in the way of wegcs and material. 


An inquiry was held at BELFAST last week into the application of the 
Corporation for an additional loan of £320,000 for the new electricity 
works. This sum is supplementary to a previous application for a loan 
of £310,750. It was explained that the increased sum was due to altera- 
tions in the original scheme, and to the increased cost of materials, &c. 
The city electrical engineer (Mr. T. W. Bloxam), who gave evidence as to 
the necessity for the scheme, estimated the simultaneous demand in the 
winter of 1920 would reach 20,000 kw. (7,500 kw. for general supply, 
9,000 kw. for the shipyards, and 3,500 kw. for tramways). The capacity 
-of the present station (including the new machine installed after the last 
inquiry) was 17,550 kw., and the available plant was inadequate. 

Mr. J. H. Rider supplied technical details of the scheme. In his 
‘opinion, the expenditure proposed was more than justified. In fact, the 
sooner the Corporation extended the building and expended more money 
the more profit they would make. The increased cost of the scheme over 
what it would have been before the war,as compared with the increases 
on other schemes in England and Wales, was very small. The station as 
now proposed would only contain plant of 12,000 kw., but provision was 
being made for another machine of 12,000 kw. Even without the ship- 
yards the Corporation would be in a perfectly sound financial position. 
The greater part of the plant forthe Harbour station was nearly ready 
for delivery, but it would not be until the end of September or October 
of 1920 that the station would be at work. He believed before the first 
section at the Harbour was ready the Corporation would decide to put 
in another 12,000 kw. set, because the demand would warrant it. He 
thought that what was being done by the Corporation was supplementary 
to the shipyards’ present plant. It only remained, in his opinion, for 
‘the Corporation to make it a success for the firms to extend their demand 
and shut down their own plant. 

Mr. T. W. Bloxam then gave evidence as to an application fora loan of 
£40,000—viz., £10,000 for distributing mains, £12,000 for consumers’ 
‘services and £7,800 for meters ; also £8,800 for money expended during 
ithe last two or three years by consumers in putting in service mains, 


THE ELECTRICIAN. 


TTI 


Electric Traction. 


BELFast Tramways Committee recommend the Corporation to place 
orders at once for 50 new tramcears. ` 

Burnxirty Health Committee have decided to purchase a new Edison 
electric 3}-ton vehicle for £1,814. 

PRESTON Cleansing Committee recommend the acceptance of a tender 
for two clectric vehicles, at £2,664. 

The Tonbridge Chamber of Trade is recommended to approach the 
S. E. & Cuatuam RaiLway Compayy in order to get them to introduce 
electric traction, and thus secure an improved railway service. 


The Board of Trade has extended by one year from Aug. 15, 1919, the 
time limited by the Southport Corporation Act, 1913, for the completion 
of the electrical equipment and apparatus for the working of trolley 
vehicles on the route authorised by that Act. 

According to Mr. W. M. Acworth, the cost of constructing and equip- 
ping a new TUBERAILWAY would be at least £1,000,000 per mile, andthe 
cust of working would be 12s. out of every £1 taken in fares, which meant 
that to pay its way the tube would have to carry one million passengers 
per week for every mile of railway. 


Among other powers proposed to be incorporated in a Bill for the ex- 
tension of the boundaries of the City of CaRDIFF are the authority to hire 
out electrical fittings and to run trailer cars and trackless trolley cars, 
Under the extension scheme Barry Urban and Penarth will be included. 

Last week an inquiry was held by the L.G. Board into the application 
of SOUTHGATE Council to borrow £5,500 for the purchase of four electric 
vehicles for refuse collection, &c. It was stated that the vearly cost of 
dust collection by horse vehicles was £83,664, and it was estimated that 
electric vehicles would do the work at £2,297. 103. per annum. The 
estimated cost of each vehicle was £1,300, with £750 for a motor-generator 
and £250 for altcrations at the dust destructor station to adapt it for 
charging electric vehicles. 

The eccounts of GLascow Corporation tramways for the year ended 
Mav 31 show thet whilst the total revenue was £1,531,320, an increase 
£118,685 over the previous year, the expenditure showed a larger in- 
crease, and the belance carried to net revenue account is £281,331) 
against £368,402 for the previous year. After allowing for depreciation» 
renewels and other charges, the total surplus to be handed to City 
Common Good Fund is only £14,772, or a drop of £162,780. 


CARDIFF Tramways and Electricity Committee is ‘*demobilising ” 
women conductors at the rate of ten per week. All the men who have 
returned, whether incapacitated or not, have been given some employ- 
ment, and,in addition, the department is training a number of demobi- 
lised men who were not previously in the Council’s employ. A car con- 
ductor, who by his bravery in the field was promoted to commissioned 
rank, was granted £500 by the War Office in order that he might fit him- 
self for a better position, and he is now receiving practical instruction at 
the Cardiff electricity works, and attending the University College for 
theoretical instruction. 

Further evidence has been taken by the Select Committee of the 
House of Commons which is investigating the METROPOLITAN TRANSPORT 
problem, but so far few suggestions of practical value seem to have been 
made, The majority of the witnesses contined themselves to the pro- 
duction of records and statistics of passengers carried, traffic receipts, 
number of tramcars and omnibuses employed, difticulty of getting 
Parliamentary powers for new tramways, &c. 

Mr. A. L. C. FELL, general manager of the L.C.C., stated that the 
Council's system comprised 150 street miles of tramway, with 1,662 
tramcars and 158trailers. During the war there had been a large floating 
population and an enormous increase in local travelling. In 1904 the 
number of journeys per head of the population was 1504, and in 1914 
it was 276:5. The number of journeys per head of the population had 
at least doubled during the last 15 years. but the transit tacilities had 
not been doubled. Among the causes which had increased the volume 
of passenger traffic were the reduction in the hours of labour, the greater 
number of women employed in factories and offices, the increasing ten- 
dency to do shopping at large central emporiums, the introduction of 
daylight saving, the popularity of picture palaces, &c. The tramway 
system hed never been designed as a comprehensive whole: there were 
14 dead ends in the central portions of London. The tramways needed 
to be linked up and extended. They were the largest passenger-carrying 
agency in London. Omnibus undertakings could not operate success- 
fully in competition with tramways if they had to pay rates for the use 
of the roads, maintain the carriage-ways, contribute towards the cost 
of widening, pay interest on their debt and repay their debt. There 
were 1,452 cars in service before the war; the number in service now 
was 1,210, with 112 trailers. It was intended to get 1,350 cars working 
this summer. The remainder of the cars were waiting for materials. 
He saw no prospect of getting new cars in the immediate future. He 
thought the tramways should be allowed to run at a speed higher than 
the present speed, which was from six to 16 miles, and averaged nine 
miles. lt would be a great advantage if fresh regulations were made 
with regard to slow-moving vehicles. He would like to see the by-laws 
of Glasgow and New York adopted to guard against vehicles dashing in 
among passengers who were tying to get into tramcars. There was a 
great deal of unnecessary over-lapping and wasteful competition at 
present. The average fare per passenger in 1913-14 was 1-01 ; in 1918-19 
it was 1:31; and for the week ended June 4 it was 1-49. l 

Evidenc2 has also been given on behalf of the Underground Electric 
Railways Company of London which proposes to widen and extend the 
Tube railways and to improve the train services, &c. 
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Miscellaneous. 


The new HUDDERSFIELD automatic telephone exchange was inaugu- 
rated on Saturday last. 

Hv yu Telephone Committee has approved a scheme for the installa- 
tion of an automatic telephone exchange, at an estimated cost of £58,7 86, 
and the Local Government Board has been asked to sanction a loan of 
this amount. 


The engines on the machines winning the first and second prizes in 
Saturday's AERIAL. DERBY were equipped with B. T.-H. magnetos, the 
winners being Capt. Gathergood fiving an Airco machine with Napier 
engine, and Licut. Robert “Nisbet flving a Martynside biplane with 
Rolls-Royce “ Falcon `“ engine. This adds another record to B. T.-H. 
magnetos, and supports the high opinion in which they were held by 
pilots during the War for reliability in service. 


Now that Peace has at last arrived. amateur wireless enthusiasts arc 
resuming their activities and are reviving WIRELESS TELEGRAPH 
Societies, At a well-attended meeting of Sheffield amateurs on Friday 
it was decided to form a society, with Mr. H. E. Yerbury as president. 
The society will include advanced and student members, and it is pro- 
posed that a central club should be opened where practical demon- 
strations can be given. 

At the last meeting of the Main Committee of the ELECTRICAL WHOLE- 
SALERS FEDERATION, Mr. W. Donovan, of Messrs. Donovan & Company, 
Birmingham, was elected Chairman of the Committee for the ensuikg 
year, and Mr. H. H. Berry, of Messrs. Berry's Electrics, Ltd., Vice- 
Chairman. Mr. A. G. Beaver, of the Sun Electrical Company, was re- 
elected Honorary Secretary. A cordial vote of thanks was accorded the 
outgoing Chairman (Mr. R. W. Smith) for his able services during the 
past three years. r 

It has been decided to organise a SCoTTIsH Section of the I.M.E.A., 
and the following ofħice bearers have been appointed: Chairman, Coun. 
Bruce Lindsay, Edinburgh ; vice-chairman, Mr. W. W. Lackie, Glasgow ; 
hon. secretary, Mr. D. Robertson, deputy town clerk, Edinburgh ; 
members of Committee, engineers: Messrs. J. A. Bell (Aberdeen), A. S 
Hughes (Falkirk), W. C. Bexon (Kilmarnock), F. A. Newington (Edin- 
burgh), W. B. Smith (Paisley) and H. Richardson (Dundee); municipal 
representatives: Bailie Wilcock (Glasgow), Bailie M Callum (Greenock), 
Bailie Coull (Leith) and Coun. Smith (Hamilton). 


In regard to the dispute between the London sections of the National 
Federated Electrical Association and the Electrical Trades Union, owing 
to the withdrawal of union labour from Messrs. Rashleigh Phipps & 
Company, the committee appointed to investigate have reported as 
follows: ‘ That in the opinion of the Committee the position of Messrs. 
Rashleigh Phipps & Company in respect to the employment of UNION 
and NON-UNION LABOUR was seriously prejudiced by a letter written by 
them to the Electrical Trades Union on July 3, 1914, as a result of which, 
acting on the advice of the Committee, the members of the National 
Federated Electrical Association could not carry on the dispute on behalf 
of Messrs. Rashleigh Phipps & Company. Consequently the imme- 
diate difference between the National Federated Electrical Association 
and the Electrical Trades Union has for the moment disappeared.” 


The American Utilities Company, St. Joseph, Mich., has put upon the 
market a simple and inexpensive ELECTRIC WATER PURIFIER for house- 
hold use, which it is claimed will purify a gallon of water in from 10 to 15 
minutes. The “ Barnes” patent purifier not only sterilises drinking 
water, but also removes taste, colour, odour and hardness, together with 
the impurities held in suspension and solution and renders tap water as 
clear and potable as spring water. By electrolysis chlorine gas is gene- 
rated from the salts contained in the water. The outfit includes a special 
2-gallon sanitary glass container equipped with a non-corrosive faucet 
for drawing off the clear pure water above the sediment. It may be 
attached to any lamp socket. and operates on any voltage up to 250 volts 
alternating or direct current at a nominal cost. The appliance i is parti- 
cularly useful in tropical countries. 


“The Treasury have appointed a Standing Committee “ to inquire into 
the financial needs of University education in the United Kingdom, and 
to advise the Government as to the application of any grants that may 
be made by Parliament towa ds meeting them.’ The first members of 
the committee, which will be known as the “ UNIVERSITY GRANTS Com. 
MITTEE, are Sir Wm. M Cormick, LL.D. (chairman), Prof. William Bate- 
son, F.R.S., Sir Dugald Clerk, K.B.E.. F.R.S., Sir J. J. Dobbie, F.R.S., 
Miss S. M. Fry, Sir F. G. Kenyon, K.C.B., D Litt., Sir Stanley Leat hes, 
Sir Wm Osler, Bt., M.D., F.R.S., and Sir J. J. Thomson, O.M., F.R.S. 

The annual grant in aid of university education (exclusive of grants 
for agriculture and the training of teachers, which will continue to be 
made by the Board of Agriculture and the Board of Education) has this 
year been raised to £1,000,000. A sum of £500,000 has also been pro- 
vided as a special non-recurrent grant to aid universities in establishing 
their work after the war on a basis of unimpaired efficiency. The Board 
of Educationwill cease te make grants under the provisions of the “ State- 
ment of grants available for technological and professional work in uni- 
versities; and the annual sums allocated to the different institutions will 
take the form of inclusive block grants to be expended at the discretion of 
the governing bodies, will remain fixed for a period of years, but will be 
reviewed at the expiry of the prescribed periods. 


An interesting function took place at the Woolwich Works of 
Messrs. Siemens Brothers & Company on Tuesday last when, in the 
presence of a crowd of Mr. W. Cullum’s fellow employees, Mr. G. 
Chauvin, the managing director, presented to him a JU BILEE GIFT of £50 
in commemoration of his having completed 50 vears’ service with the 
firm. Mr. Chauvin in an apposite speech mentioned that Mr. Cullum 
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was the second of the same family to be such a recipient, his late brothe 
three years ago, having fulfilled a similar length of service. Mr. W 
Cullum started as a boy in the line department but was soon transferre 
to the cable department, where he witnessed the starting of the firs 
two cable machines, and he was also engaged in various cable expedition: 
in which he had some exciting experiences. He was transferred to th 
lead cable shop on its inception and had risen to the position of a fore 
man therein. Mr. Chauvin congratulated Mr. Cullum on his goo 
timekeeping, faithful attendance to duty and length of service. anc 
on behalf of himself and co-directors, presented him with a cheque fc 
£50. Mr. Chauvin also presented, on behalf of Mr. Cullum’s felle 
workmen, a collective testimonial] in the form of a clock and umbrell: 
and an envelope containing a sum of money. 


Imperial and Foreign Notes. 


The estimates of SYDNEY ELECTRIC LIGHTING DEPARTMENT for 19] 
show estimated earnings £573,000; revenue expenditure, £280,000 
capital charges, £210,000; profit £83,000. 

Delegates mi the north-eastern district of Victoria and Corow 
(N.S.W.) met at Wangaratta (VICTORIA) recently, and decided to urg 
the Government the necessity of proceeding at once with the Kiew 
hydro-electrie seheme as a national work or making the Kiewa and othe 
rivers suitable for the generation of electrical power available to privat 
or municipal enterprise under reasonable conditions. Mr. Holdensor 
chairman of the hydro-electrie company, said his company had sper 
£7,000 on the scheme, and was satisfied that it was practicable. l 
would cost about £1,000,CC0. and if the Government would grant th 
company a 50 years` lease and reasonable conditions it would have n 
dithculty in raising the necessary money. 

The Cabinet has approved of the recommendation of the Eleetricit 
Commissioners that applications be called for an electrical engincer-ir 
chief to the Government at a commencing salary of £1,500 a year, risin 
by annual increments of £100 to £2,600. 


We have received from the engineer and manager, Mr. T. H. T 
Aldridge, the report for 1918 and the estimates for 1919 of the SHANGH. 
municipal electricity department. Revenue for 1918 was 3,880.0 
taels, balance to net revenue account was 726,602 tacls (compared wit 
848,217 taels in previous vear), and the ultimate net result is a surph. 
of 302,138 taels (against 525,195 taels). Units sold were 86,275.65 
(increase 7,785,217), maximum load was 21,222 kw. (compared wit 
20,187 kw.), and load factor 46-77 (44:38) per cent. The horse-powe 
of motors connected is 27,719. The estimated revenue for 1919 
4,122,235 tacls, and the total expenditure, including depreciation 
interest, &c., 3,790,112 tacls ; surplus 332,123 taels. 


Appointments Vacant and Filled. 


A tramways manager and engineer is required by Southampton Co 
poration. Applications to the Town Clerk by noon July 7. 

A lecturer in electrical engineering is required at Birmingham Mun 
cipal Technical School. Commencing salary £250. Applications to t} 
Secretary, Suffolk-street, Birmingham. 

Applications are invited for the Professorship of Physics in the Unive 
sity College of Wales, Aberystwyth. Salary £600 a year. Applicatior 
to the Registrar by July 12. 

Chief lecturers in electrical engineering and physics, and an assista 
lecturer in engineering and demonstrators in engineering and physics a 
required at West Ham Technical Institute. Applications by July 5. 


Two assistant lecturers and demonstrators are required in the d 
partment of physics of the Armstrong College, Newcastle-on-Tyn 
Salary £250 and £200 per annum. Applications to the Secretary | 
July 5 

Instructors in mechanical and electrical engineering, chemistr 
handicraft and manual instruction, technical training, &c., are requin 
for the Hayes and Blackpool Training and Treatment Centres. Applic 
tions by July 15 to the Secretary, Ministry of Pensions, Thorney Hou: 
Smith-square, Westminster, S.W. 1. 

A lecturer in electrical and mechanical engineering is required f 
Wolverhampton Municipal Technical School, Salary £275-£15-£40 
Applications by June 28 to the Director of Education, Education Office 
Wolverhampton. 

Neweastle-upon-Tyne Education Committee invite applications f 
the appointment of head of the electrical engineering depart ment 
the Rutherford Technical College. Salary £500 per annum. Applic 
tions on forms to be obtained from the Director of Education (Mr. Perciv 
Sharp), must be returned by July 15. 

A lecturer in electrical engineering (salary £220, rising to £450), 
lecturer in mechanical engineering (£250-£450), and a lecturer in cher 
istry, mathematies and physics (£200-£380) are required for the Ast: 
Technical School, Particulars and forms of application from the Pri 
cipal, Whitehead-road, Aston, Birminhgam. 

The following appointments will ke vacant in September next 
Portsmouth Munic "pal College : Head of mechnical and civil engineeri: 
depart ment, senior lecturers, lecturers, manual instructor and mechani 
Commencing salaries according to qualifications and experience. App 
cation forms, &c., from the Secretary, Oftices for Higher Educatio 
Municipal College, Portsmouth. 


Mr. Wm. Elliott, of Manchester, has been appointed principal of Rat 
mines Technical Institute, in succession to the late Mr. A. Williamson. 

Mr. Charles W. Salt, borough electrical engineer of Torquay, has be 
appointed electrical engineer at. Carlisle, in successicn to Mr. F. ` 
Purse, who recently went to West Ham. 
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Tenders Invited and Accepted. 


PortsMovtTH Corporation invite tenders for a Water-tube Boiler. 
Tenders to Town Clerk by July 3. 

CoLNE Electricity Committee invite tenders by July 4 for supply of 
2,200 yds. 0-05 sq. in. 3,300- volt 3-core cable. 

West Ham Council require tenders by 10 a.m. July ] for the supply of 
20 Single-truck Electric Tramcar Bodies, with roof covers. Specifica- 
tions, &c., from the Town Clerk. 

DARLINGTON Corporation want a Rotary Converter, Cooling Tower, a 
Water-tube Boiler, Economiser and an induced draught Fan. Speci- 
fications from the Borough Electrical Engineer, and tenders by July 11. 
to the Town Clerk. 

MANCHESTER Corporation require tenders by 10 a.m. July 4 for six 
months’ supply of Electricity Meters, Transformers, c.e. and a.c. Motcrs, 
and Motor Starting and Three- phase Star-delta Switches. Specifications 
from Mr. F. E. Hughes, Town Hall, Manchester. 

GRAVESEND Corporation want tenders for a 2,000 kw. three-phase 
Alternator, Condensers with motor-driven air and circulating water 
pumps. Specifications frem the Borough Electrical Engineer, and 
tenders (by July 12) to the Town Clerk. 

BEDFORD Corporation also invites tenders for the creetion of buildings, 
and the supply of electric motors, coa) conveyor, runaway and chutes, &e. 
Specifications from the borough electrical engineer (Mr. R. W. L. 
Phillips), and tenders to the Chairman of the Electricity Committee by 
noon, July 21. 

BEDFORD Corporation invite tenders for the supply and erection of one 
1.500 kw. single-phase turbo-alternator and condensing plant, water-tube 
boilers, mechanical stokers and induced draught plant, e.h.t. switchgear, 
water softener, feed pumps, &ce. Specifications from the borough elec- 
trical engineer (Mr. R. W. L. Phillips), and tenders to the Chairman of the 
Electricity Committee by noon July 14. 


BELFAST Corpcration has accepted the following tenders: T. Broad. 
bent & Sons, 50-ton overhead crane at £4,889 and 5-ton crane at £402 ; 
Messrs. Armstrong, Whitworth & Company, two 3-ton jib cranes at 
£9,163: W. H. Allen, Son & Company, centrifugal pumps at £2,800; E. 
C. & J. Keay, Ltd., water tanks at £1,462. 10s. 

BIRMINGHAM salvage department recently placed an order with Mr. 
J. P. Kemp for 25 2-ton electric chassis, complete with van bodies, &c. 
Some correspondence has appeared in the local press as to the nationality 
of the contractors, Edison Accumulators, Ltd., and in reply Mr. Kemp 
has pointed out that the Edison Accumulators, Ltd., are an entirely 
British tirm, of which Lord Montagu is the chairman, and Brig.-General 
Sir Capel Holden one of the directors. The firm have pioneered the 
introduction of electric vehicles into England, and have also introduced 
the manufacture of electric vehicles in this country. With the exception 
of the Edison accumulators, the entire fleet of 25 vehicles will be con- 
structed in this country with British material and British labour, and the 
greater part of the order will be executed at the company’s new Bir- 
mingham factory. 


Business’ Items. 


_ The address of Messrs. Murray Coombs & Richards, advisory and 
inspecting engineers, is now 25, Victoria-street, Westminster, S.W.1. 
Telephone : Victoria 5488. 

The London office of Messrs. F. & A. Parkinson, Ltd., has been re- 
moved to 34, Broadway, Westminster, London, S.W.1. Telegrams: 
Octopede Vic London. Telephone: Victoria 3373. 

Mr. H. Sloog, A.M.I.E.E., electrical engineer and manufacturers’ 
representative, has removed to 45, Great Marlborough-street, London, 
W.1. Telephone: Regent 240. 

Messrs, Sulzer Bros., makers of Diesel engines, steam engines, centri- 
fuga] pumps and fans, &c., have removed to 31, Bedfcrd-square, London, 
W.C.1. Telegrams: Gebsulzer, Westcent, London. 

Messrs. Pooley & Austin returnece on the 24th inst. to their permanent 
address at 34, Broadway, Westminster, S.W.1. The telephone number 
(Victoria 3373) and telegraphic address (Qctopede Vie London) remain 
unchanged. 

Messrs. Fuller, Horsey, Sons & Cassell will SELL RY TENDER in lots some 
surplus machinery and tools, including electric generating sets, suction 
gas plant, a number of furnaces, &e. Tenders must be delivered at the 
auctioncer’s offices, 11, Billiter-street, E.C., by 4 p.m., July E5. 

The owner of patent No. 28.630, of 1913, relating to electrolytic con- 
verter for transforming a.c. to d.c., desires to grant a licence for ex- 
ploiting same. Particulars from Messrs. Allison Bros., 84-86,Chancery- 
jane, W.C.2, : 

Mr. J. W. Beauchamp, director of the Electrical Development. Asso- 
ciation, who has now commenced operations at Hampden House, 84, 
Kingsway, W.C.2. (telephone Holborn 5288 pro tem ), will be glad to 
receive communications from our readers associated with the housing 
schemes in connection with reconstruction. 


Bankruptcies and Liquidations. 

A PETITION FoR WiNp1NG-tp Connolly Bros., Ltd., has been pre- 
sented by Thos. Bolton & Sons, Ltd., and will be heard in the High Court 
London, on July 1. 

The Westinghouse Metal Filament Lamp Company, Ltd., is being 
wound up voluntarily, and Capt. M. L. Crandon Gill, A.C.A., has been 
appointed liquidator. A meeting of creditors will be held at Mr. Gill's 
offices ,2, Norfolk-street, London, W.C.2, on June 30. 
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e 
Companies’ Reports, &c. 

The Provincia, Tramways Company has declared an interim divi- 
dend of 8d. per share on the ordinary shares. 

The directors of the INDIA RUBBER, GUTTA PERCHA & TELEGRAPH 
Works CoMPANY announce an interim dividend of 2} per cent. (5s. per 
share), tax free, on ordinary shares. 

The directors of the VICTORIA FALLS & TRANSVAAL POWER COMPANY 
have declared a final dividend of 4 per cent. on the preference shares in 
respect of the year 1918, making 10 per cent. for the year, and a dividend 
of 3 per cent. on account of the year 1919; on ordinary a dividend of 
5 per cent. in respect of the year 1918. 

The EASTERN TELEGRAPH COMPANY, LTp., announce the payment on 
15th prox. of dividend at the rate of 3} per cent. per annum (less tax) 
on the preference stock for the quarter ending 30th inst., and a first 
quarterly interim dividend of 1} per cent. on the ordinary stock (tax free) 
in respect of the profits for the year ending Dec. 31, 1919. The transfer 
books of the ordinary stock will be closed from July 7 to 14 inclusive. 

The report of the IMPERIAL TRAMWaAYS Company for 1918 states that 
the gross receipts of the Middlesbrough, Stockton & Thornaby Electric 
Tramways amount to £106,5.4, and increase of £23,726. The total 
number of passengers carried was 13,972,274, an increase of 753,127. 
The net profit is £18,966, against £16,540. Tt is proposed to pay a final 
dividend of 6 per cent. per annum on the preference shares and 4 per cent. 
on the ordinary shares (less tax), and to carry forward £48. 

For the vear ended March 31 the revenue of the NEW GENERAL TRAC- 
TION COMPANY was £17,697 and expenditure £8,028, Profit was £9,668, 
making with £8,629 brought forward a total of £18,298. The directors 
recommend a dividend of 4 per cent. (less tax), carrying forward £7,818. 
A dividend of 2 per cent. was paid by the Norwich Electric Tramways 
Company for vear ended June 30, 1918. Douglas Southern Electric 
tramways system remained closed down during the period under review. 

The total receipts of the LANCASHIRE POWER CoNnsTRUCTION ComM- 
PANY, Ltp., including interest, dividend and other receipts), for the year 
ended March 31 last were £34,703, and after deducting debenture interest, 
trustees fees and general charges (£17,639) the available balance is 
£17,063. The directors recommend payment of dividends for the year 
(less tax) as the rate of 7 per cent. per annum on the preference and 6 per 
cent. per annum on the ordinary share capital, leaving £8,441 to be 
carried forward. 

The directors of the ALUMINIUM CORPORATION state that, owing to 
not having arrived at a settlement with the Inland Revenue authorities 
in respect of the company’s liabilities for excess profits duty, they are 
not vet in a position te submit the accounts for the year 1918. They 
anticipate they will be able to present the accounts not later than the 
autumn, but they are satisfied that the result of the trading justifies 
them in recommending the payment of the preference dividend for the 
year at the rate of 7 per cent. per annum. 

The profit of ELEcTRo-BLEAcH & Propucts, LTD., for 1918, after 
deducting repairs, standing charges, depreciation, &c., amounts to 
£24,498, and with £1,670 brought forward the total is £26,168. After 
charging debenture interest and sinking fund and interim dividend of 
34 per cent. on the preference shares, the available balance is £16,094. 
Of this sum £11,700 was required to pay the further interim dividends 
(on account of 1918) of 3} per cent. on the preference shares, making 
7 per cent. for the year, and of 12} per cent. on the ordinary shares, 
leaving £4,394. The directors recommend that £4,000 be placed to 
reserve and £394 carried forward. 

The trading profit of the LANCASHIRE ELECTRIC POWER CoMPANY for 
the year 1918 amounted to £48,014 (against £41,548 in 1917), and with 
£78 for interest on hire purchase plants, &c., the total was £48,092, com- - 
pared with £42,031. The balance brought forward was £5,721, making 
the amount available for division £53,813. Debenture interest absorbed 
£4,500, a sum of £15,000 was placed to reserve, and dividend of 6 per cent. 
on the share capital required £30,000, leaving to be carricd forward 
£4.313. The units generated were 49,581,593 (against 43,744,919 in 
1917): the maximum load 14,000 kw. (13,300 kw.), and the horse- power 
connected 35,500 (34,000 H.P.). tye Wee SU 

The net revenue of the GLOBE TELEGRAPH & TRUST COMPANY, Lrp., 
for the vear ended May 31, after deduction of expenses, amounts to 
£227,426, and with £1,180 brought forward, the total is £228,604. The 
sum of £6,000 has been transferred to reserve for contingencies, and 
£111,393 has been distributed in interim dividends, leaving an available | 
balance of £111,211. The directors now recommend payment of the 
following final dividends, viz., 38. per share, less tax, on the preference 
shares, making, with previous distributions, a total dividend for the vear 
on those shares at the rate of 6 per cent. per annum, less tax; and 10s. 
per share, on the ordinary shares, making, with previous distributions, a 
total dividend at the rate of 8 per cent., tax free, for the year. These 
dividends will absorb £109,582, leaving £1,629 to be carried forward. 

The revenue of the YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAM- 
ways Company for 1918 amounted to £102,562, an increase of £17,977 
After setting aside £19,800 to renewals fund, there remains £18,852. 
The directors recommend a dividend on the ordinary shares at rate of 
6 per cent. for the year (in respect of which an interim dividend for six 
months at rate of 5 per cent. per annum has been paid), leaving £11,980. 
The dividends paid on the share capital of the company during the war 
years 1914-1918 average 5 per cent. per annum. ‘The directors suggest 
to the shareholders that a further distribution of £10,001 out of the 
available balance should be made, thus raising the average dividend for 
Papa er to 6 per cent. per annum and leaving £1,978 to be carried 
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The gross profit of the BRITISH ELECTRIC TRacTION COMPANY for the 
“year ended March 31 was £250,214, compared with £237,906 for 1017-18. 
After{deducting general expenses and amount written off sundry assets 
(£36,890) there remains £213,324. With £112,116 brought forward the 
total is £325,440. Deducting debenture stock interest (£90,449) the 
balance is £234,991. The directors recommend that £21,486 be placed 
to reserve and that the dividend of 6 per cent. for the year upon the 
cumulative participating preference stock (on account of which 3 per cent. 
has been paid) and a dividend of 3 per cent. for the vear upen the ordinary 
stock be paid, leaving to be carried forward £130,952. The net. profit 
shows an increase of £4,102 compared with the preceding year. The 
aggregate receipts of the associated companies continue to show an 
increase, but it is to a great extent counterbalanced by the increased 
cost of operation, due in a large measure to the continued rise in wages. 
“The reserve now stands at £475,000. The investments now stand at 
£4,283,736, and yielded a revenue of £217,863, representing an average 
-of 5-08 per cent, for the past year. 


¥ In the course of his address to the shareholders of the BIRMINGHAM 
District POWER & Traction Compayy last week, Mr. C. S. B. Hilton 
said the conditions under which they were still called upon to carry on 
the business were exceedingly difficult. The tendency for wages to 
advance continued. Before the war the highest rate paid to motormen 
was 7d. per hour, with no bonus. The standard week worked was 60 
hours, and the motormen’s wages averaged about 35s. per week. The 
top rate was now 94d., plus 64d. bonus—a total of 15łd. The weekly 
earning for a 48-hour week was therefore three guineas—an increase of 
125 percent. in the hourly rate of pay, or 80 percent. in the weekly wage, 
notwithstanding a 20 per cent. reduction in the working hours. The 
total amounts placed to renewals by the four tramways companies during 
the war period was £134,200, an average of £26.800 per annum. As a 
result of the normal increase in the traffic receipts, estimated at 5 per 
cent. for the present year, compared with the past year, the receipts for 
1919 should be about £353,000. On the assumption that the car hours 
worked would be the same as those in 1918, and on the basis of the wages 
paid for the month of April last (the first period in which the shortened 
working week took effect), the wages bill for 1919 would exceed that for 
1918 by £33,000. With the extra cost of materials (estimated at £17,000) 
the expenses for 1919 might be estimated at £50,000 in excess of those 
for 1918. That would give a total for expenses of £245,000, leaving a 
net result of £108.000, or £34,000 less than in 1918, but £36.000 more than 
for 1914. The Shropshire Electric Power Company showed a great 
expansion durmg 1918, and the directors recommended payment of an 
increased dividend of 1 per cent. on the ordinary share capital. 

Mr. Wm. L. Madgen presided over the meeting of the SHROPSHIRE, 
WORCESTERSHIRE & STAFFORDSHIRE ELECTRIC POWER CoMPANY on 
Monday, and stated that the results of the vear’s working might be con- 
sidered satisfactory. The net receipts showed an increase of £23,700; 
they had increased the sum put to reserve ; the dividend on the ordinary 
shares had been raised from 5 per cent. to 6 per cent. ; they had carried 
forward a substantially larger amount. The demand upon their power 
stations had fallen off considerably on the conclusion of the Armistice. 
Inthe meantime, plenty of orders had been received and were in prospect 
for the varicd industries of the area which they served, but no sufticient 
remedies had vet been found for the shortage of labour and of raw 
material, and for the first half of the current year there had been a 
reduction of out put compared with the same period of the previous vear. 
Under the new conditions which were developing, more and more elec- 
trically-driven machinery would become essential for increased pro- 
duction. The electrical industry hed been rather the sport of the 
politician, but its innate strength, supported as it had been by the 
tenacity of our pecple in constructive work, had enabled it to make its 
way and achieve results in the face of legislation for which, in more 
enlightened days, no one had had a good word to say. The industry 
‘called for the appointment cf Electricity Commissioners for the purpose 
of considering the development of existing, and the establishment of 
new, electric supply undertakings where required, and a simplitied form 
of procedure for giving statutory sanction to projects appreved by the 
Commissioners. The Electricity (Supply) Bill had among its objects 
the appointment of the Commissioners, but it appeared to foreshadow 
a somewhat claborate bureaucracy which the representative associa- 
tions of the consumers and of the supply undertakings alike believed 
would only occasion trouble and expense, would not add anything to 
efficiency, and would therefore be adverse to the national interests. 
Suitable representations were being made on behalf of the consumers 
and the electric supply undertakings, and under these circumstances it 
was expected that amendments would be effected which would make 
the Bill a really practical and useful measure. 


The report of the directors of CALLENDER'S CaBLE & CONSTRUCTION 
Company, Lrp., for the year 1918 states that the balance at credit of 
profit and loss is £134,969. Deducting interest on debenture stock 
(£13,500), the dividend on the preference shares (£11,643), appropriation 
for depreciation of buildings, plant and machinery (£37,000) and for 
depreciation of office furniture (£264, and adding amount brought 
forward (£111,509). the available balance is £184,070. It is proposed 
to pay a dividend of the ordinary shares at the rate on 12) per cent. 
per annum, to carry to reserve £25,000 and to carry forward (subject 
to Excess Profits Duty) £114,779. Until the signature of the Armistice 
only materials required for War service were produced by the Company, 
and, until that date, output again increased considerably. As heavy 
engagements had been undertaken for the execution of Government 
contracts, much time had to he given to their adjustment and to the 
ye-arrangement of the factori, for ordinary business. This transition 
period continued into the present year, and was a time of much anxiety 
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to the management and of impaired efficiency in the workshops. In 
order to meet the requirements of the Admiralty, the War Office, and 
the Ministry of Munitions, large extensions were made at Erith during 
the last two years (and in the Leigh factory of the Anchor Cable Com- 
pany) for the production of cables and other materials necessary for 
carrving onthe War, This plant and machinery is now being adapted, 
so far as possible, for comimercial production. Under the agreement 
with the Government an entirely new factory was erected at Picardy, 
close to the Erith Works, in which large quantities of field telephone 
cable for Army use have been produced. These being no longer re- 
quired, arrangements are in progress for the conversion of the Picardy 
Works to ordinary manufacturing. Much assistance has thus been 
rendered to the country, and the directors are pleased to place on 
record that they have received official letters of thanks from the Ad- 
miralty, the Ministry of Munitions and other Government Departments, 
for the way in which the contracts have been executed. Difficulties of 
transport and in the supply of raw materials, and the increase in wages, 
with the reduction of working hours, made under Government Awards, 
have rendered profitable commercial production exceedingly difficult. 
Ordinary manufacture for conimercial use has now re-started, and the 
Company has secured important contracts for power, telephone and 
other cables at home and abroad, the works being fully engaged. The 
business of the Anchor Cable Company has again given satisfactory results. 
Mr. Godfrey ©. Isaacs, who presided over the ordinary general meet ing 
of the MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY lant 
week, said Senatore Marconi had been called by his Government to Italy 
on important business, and was unable to be present. The profit for the 
year showed a slight reduction, due entirely to a considerable expenditure 
incurred in providing and training a large number of operators. The 
plant, apparatus, furniture and stores account showed a substantial 
increase, owing to the increased number of installations on ships. The 
gross profit was £563,205, compared with £470,628 in 1918. The interim 
dividend of 5 per cent. absorbed £: 0,000, and the tinal dividend of 10 per 
cent. would require £120,000, a balance of £141,760 being carried forward, 
subject toexcess prefits duty for vears 1916, 1917 and 1918. The number 
of stetions installed and worked by the company at the end of the year 
was 2,549, and stood to-day at 2,635. Having regard to the much larger 
number of vessels now fitted with wireless telegraph stations, the great 
increase in coastal stations, and, above all, the greater acquaintance 
which the world at large now had of wireless telegraphy, they had every 
reason to hope that their telegreph stations on board ships would be more 
freely used in the future than in the past. An additional source of 
revenue to the company would arise from the more general use on board 
ships of the direction finder, which had been so very materially improved 
that it gave promise of proving of considerable value to navigators, 
That, together with the latest invention of Senatore Marconi, promised 
to prove a great boon to navigation. That new discovery provided a 
means whereby a ship in the densest fog might discern the approach of 
another ship, provided that that ship be also titted with the apparatus, 
and at the same time giving an approximate idea of the distance of the 
approaching ship. They were engaged in giving a commercial shape to 
that new apparatus. They had great hopes that by that means all risk 
of collision at sea during the thickest fogs would be eliminated. He 
regretted to report the loss of a considerable number of operators during 
the vear in consequence of enemy action. During the war over 800 
wireless operators in their employ were torpedoed or had their slips 
sunk by gunfire or striking mines, 182 of them lost their lives and 38 were 
severely injured. The company now employed upwards of 5,000 wireless 
operators, a large number of inspectors in all parts of the world, and a 
considerable clerical staff. To encourage thrift a savings bank had been 
formed for the purpose, not only of taking care of the savings of the men, 
but also of furnishing facilities for the withdrawal of moneys at any of 
the principal seaports of the world. A welfare department had been 
established, and a service magazine was about to be published. Prior 
to the war a pension scheme was inaugurated, and the board was desirous 
of reserving for and issuing from time to time in all 100,000 of the 300,000 
unissued shares of the company to all those employed in the company 
who desired to interest themselves in it. After referring to recent 
changes in the directorate and staff, the report and accounts were approved. 


ThirtySeven Years Ago. ` 
[From THE ELECTRICIAN, June 24, 18¢2.] 


ELECTRIC LIGHT & POWER GENERATOR COMPANY.—A meeting of this 
company is to be held on the 27th inst., when it will be proposed that the 
name should be changed to the ‘‘ Maxim-Weston Electric Company 
(Limited).” 

CRYSTAL PALAcE.—Major Flood Page has resigned the post of manager 
of the Crvstal Palace, and accepted that of general manager of the 
Edison Indian & Colonial Electric Light Company. The Crystal Palace 
Company are advertising for a successor to Major Page at a salary of £750. 
Applications to be sent in before July 11th. 

TELEGRAPHIC Errors.—The “Daily News” is responsible for the 
following : ‘‘ The Stock Exchange rumours of resignations in the Ministry 
were the subject of amused comment in the House of Commons laast night 
(Monday, June 19). Amongst other stories current on the subject is one 
to the effect that, by an error in the transmission of a telegram, the 
message ‘‘ Bright and Chamberlain resipned ` was delivered to a large 
operator in railway shares as ‘' Brighton chairman resigned,” and that he 
promptly proceeded to sell Brighton stock. 
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